
ORIGINAL RESEARCH

Hospital-Based Healthcare Worker Perceptions of
Personal Risk Related to COVID-19: One Year
Follow-Up

David Yamane, MD, Kimia Zarabian, BS, Kyle Devine, MS, Ivy Benjenk, RN, PhD,
Katherine Farrar, PA, Owen Lee Park, MD, Justin Kim, MSN, APRN,
Danielle Davison, MD, and Eric Heinz, MD, PhD

Background: The COVID-19 pandemic has significantly impacted health care workers (HCW). Most
research focused on the adverse mental health effects during the initial surge of cases; and yet little is
known about approximately how workers are faring 1 year into the pandemic. The objective of this
study is to examine stress, burnout, and risk perception in an academic medical system, 1 year after
the start of the pandemic.

Methods: HCW across care specialties participated in online surveys in Spring 2020 and Spring
2021. The surveys included questions related to workplace stress and risk perception related to
COVID-19. Correlates of stress and burnout were explored using multivariable linear regression mod-
els. Professional Quality of Life Scale (PROQOL) questions were added to the second survey.

Results: While HCW reported significantly fewer concerns about the risk of COVID-19 transmission
to themselves and their families during the 2021 survey (compared with 2020), the percentage of
workers who reported feeling excess stress at work or considered resigning stayed the same. One year
into the pandemic, 57% of study participants met criteria for moderate or high levels of traumatic
stress and 75% met criteria for moderate or high levels of burnout. As compared with participants who
cared for no COVID-19 deaths, participants who cared for COVID-19 patients who died had significantly
higher traumatic stress (1 to 10: Coef. = 2.7, P= .007; >10: Coef. = 6.7, P< .001) and burnout scores
(1 to 10: Coef. = 2.7, P= .004; >10: Coef. = 2.6, P= .036).

Conclusion: While Although perceptions of risk declined over the course of the year, levels of stress
still remained high despite high vaccination rates. Those who witnessed more COVID-19 deaths were
more likely to report increased burnout and post-traumatic stress. As our nation continues to grapple
with the COVID-19 pandemic and new variants emerge it is imperative to focus on recovery strategies
for high burnout groups to ensure the wellbeing of our health care workforce. ( J Am Board Fam Med
2022;35:284–294.)
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Introduction
The COVID-19 pandemic has had varying psycho-
logical effects on frontline workers. Early COVID-
19 studies from China reported that the majority of

health care workers (HCW) experienced increased
stress, and many exhibited signs of depression due
to the demands of the crisis.1 In the first months of
the pandemic, the major factors leading to stress
included exposure and risk of disease contraction,

This article was externally peer reviewed.
Submitted 2 July 2021; revised 10 November 2021;

accepted 11 November 2021.
From the George Washington University Hospital (JK),

Department of Anesthesiology and Critical Care (DY, IB,
DD, EH), Department of Emergency Medicine (DY,
OWP); The George Washington University School of
Medicine and Health Sciences (KZ), School of Engineering
and Applies Sciences (KD).

Funding: The authors received no financial support for
the research, authorship, and/or publication.

Conflict of interest: To the best of our knowledge, the named
authors have no conflict of interest, financial or otherwise.

Corresponding author: Eric Heinz, MD, PhD, 2300 M
Street NW, 7th floor, Washington DC, 20037 (E-mail:
eheinz@mfa.gwu.edu).

284 JABFM March–April 2022 Vol. 35 No. 2 http://www.jabfm.org

 on 18 A
pril 2026 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.02.210272 on 4 A

pril 2022. D
ow

nloaded from
 

mailto:eheinz@mfa.gwu.edu
http://www.jabfm.org/


fear of potential transmission to loved ones, lack of
information, limited resources, increased work
hours, and loss of work-life balance.2 At the same
time, many HCW reported being driven by altru-
ism and purpose, which may be protective against
negative mental health effects.3

Studies examining the mental wellbeing of HCW
in previous epidemics, including SARS, MERS, and
Ebola, similarly found elevated levels of stress due to
social isolation, risk of contracting disease, and fear
of loved ones becoming ill.4,5 Studies of respiratory
epidemics specifically, including SARS, MERS, and
numerous strains of influenza, revealed widespread
anxiety, PTSD, and depression among HCW who
were highly exposed to infected patients, and postepi-
demic psychiatric morbidity remained prominent in
a subset of HCW.5,6

HCW during the COVID-19 crisis reported
their frustrations with lack of treatment options, an
inadequate global response, and excess mortality.7

However, many HCW join the field for the purpose
of aiding in a crisis, and this altruism has been found
during previous epidemics as well.8 Despite their
fears and frustrations, Ebola crisis workers working
2-month deployments conveyed high levels of pro-
fessional satisfaction as they experienced the grue-
some realities of the disease.9 However, longer-
term studies are less optimistic and suggest that this
resilience wanes; 10% of HCWs experienced
PTSD and many more showed clinical depression 3
years after the SARS pandemic.10,11

Few could have predicted the longevity or magni-
tude of the COVID-19 pandemic 1 year later.12

Many of the initial stressors, including lack of personal
protective equipment (PPE), access to testing, and
hospital overcrowding, have improved.12–14 With a
better understanding of disease characteristics and
widespread vaccination efforts, the risks of exposure
and transmission have declined in many parts of the
world.12–16 Although case numbers are decreasing in
the United States, many frontline providers continue
to witness daily suffering and death as a result of
COVID-19.12–14 Recently, the Kaiser Family
Foundation reported that 30% of US HCW show
signs of burnout 1 year into the pandemic, suggesting
that the stamina across the field may be waning.17

The longitudinal and cumulative effects of
stress from the COVID-19 pandemic on HCWs
remains unknown. The objective of this study was
to examine HCW stress, burnout, and professio-
nal quality of life in an academic medical system,

1 year after the start of the pandemic. Our hy-
pothesis was that both perceptions of risk and
stress would decrease over the course of the year.
We also hypothesized that HCWs who cared for
more COVID-19 deaths would have higher levels
of burnout and stress, but that the vaccine could
have a protective factor.

Methods
Study Participants and Setting

This survey was conducted at The George Washing-
ton University (GWU) Hospital, a 431 bed academic
medical center in urban Washington D.C. GWU
Hospital’s COVID-19 demographics largely paralleled
those of the city; GWU Hospital treated over more
than 3000 COVID-positive patients fromMarch 2020
to April 2021. Approximately 1800 of those patients
were admitted and 300 of those patients died. Our
institution never experienced a surge beyond our cap
with COVID-19 patients. By contrast, there were
about approximately 6300 confirmed covid cases and
over more than 300 lives lost in the city by Spring
2020 and about approximately 50,000 total cases and
over more than 1100 lives lost by Spring 2021.18 As a
quaternary care center, COVID-19 patients are also
accepted as direct transfers from regional facilities for
a higher level of care including extracorporeal mem-
brane oxygenation (ECMO) evaluation and ventilator
support specialization. COVID-positive patients were
cohorted on isolated wards, occupying 1 medical floor
and 1 to 2 15-bed intensive care units (ICU).
Although there were exceptions, advanced practice
providers (APP) mainly staffed the COVID ICU due
to their greater familiarity with critical care, while
whereas residents staffed the COVID-19 medical
floor, with attending physicians supervising the respec-
tive teams.

Participants across care specialties were invited to
participate in the study, including: attending physicians,
residents, nurse practitioners (NP), physician assistants
(PA), nurses, patient care technicians, respiratory thera-
pists (RT), case managers, rehabilitation therapists, and
other supportive personnel (eg, environmental services,
food services, laboratory, pharmacy).

The first wave of the survey was fielded between
March 27, 2020, and May 31, 2020, and the second
wave was fielded between March 7, 2021, and April
14, 2021. There were 791 surveys completed during
the first round of surveys and 359 surveys completed
during the second round.

doi: 10.3122/jabfm.2022.02.210272 Hospital Healthcare Worker Perceptions of COVID-19 Risk 285

 on 18 A
pril 2026 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.02.210272 on 4 A

pril 2022. D
ow

nloaded from
 

http://www.jabfm.org/


Survey Tool

The survey tool was disseminated electronically
and through physical flyers with a scannable QR
code. Multiple reminders were sent electronically
to individuals at the institution. Participants com-
pleted the survey using an online REDCap
(Vanderbilt University; Nashville, TN) data collec-
tion form. The informed consent was presented at
the beginning of the survey and was required before
proceeding with the survey questions. Survey
responses were stored directly into REDCap, a
secure, web-based application designed to support
data capture for research studies.

Measures

In the Spring of 2020, HCWs were surveyed about
about their perceived risk of contracting COVID-
19 and workplace stress (Appendix Table 1).19 The
survey was repeated with HCW at the same institu-
tion in 2021 for further analysis. Survey questions
were adapted from 2 previous studies that assessed
perceived risk and stress related to SARS among
hospital employees in Taiwan and China.10,11

Additional survey questions were added to the sur-
vey instrument including a question about about
the perception of being a hero, based on the
media’s frequent portrayal of HCW as heroes dur-
ing the first months of the pandemic, and willing-
ness to continue working if COVID-19 was to
continue for another year.20 Participants were not
required to complete the entirety of the survey.
The questions were assessed on a 5-point Likert
scale (strongly disagree; disagree; neutral; agree;
strongly agree). In this study, we operationalize
these measures as binary variables and compare
agree and strongly agree to neutral, disagree, and
strongly disagree to remain consistent with the pre-
vious study.19

The Professional Quality of Life Scale
(PROQOL) Version 5 was also added to the survey
tool. The PROQOL is a widely utilized, validated
measurement tool for assessing HCW burnout and
stress. It has been used in over more than 200 peer-
reviewed studies of trauma across various special-
ties, including health care professionals, social serv-
ice, clergy, firefighters, disaster responders, and
many more.21 The PROQOL tool consists of 3
subscales, measuring compassion satisfaction, burn-
out, and secondary traumatic stress. Compassion
satisfaction refers to the feelings of accomplishment
that arise from caring for patients. Burnout is

defined as a chronic state of exhaustion caused by
excessive emotional, mental, and/or physical stress.
Secondary traumatic stress refers to the phenom-
enon in which a caregiver develops characteristics
of PTSD in response to another individual’s per-
son’s trauma.21 Each of these subscales consists of
10 questions measured by 5-point Likert scales
scored from 1 to 5 (never to very often). Possible
points on each scale range from 10 to 50. The sub-
scales are typically interpreted as categorical varia-
bles (low: 11 to 22, moderate: 23 to 41, and high:
42 to 50). The wording of the questions was slightly
modified to assess the professional quality of life as
it relates to caring for patients during the COVID-
19 pandemic. As the majority of participants in the
study had moderate scores on all 3 scales, these
scores were also examined as continuous variables.

To understand the correlates of stress and burn-
out during the COVID-19 pandemic, we surveyed
HCW on the following demographic and profes-
sional characteristics. Our 2 main variables of inter-
est were COVID-19 care intensity, defined as the
number of COVID-19 patients that the HCW
cared for that died (no deaths, 1 to 10 deaths, more
than 10 deaths), and COVID-19 vaccination. Other
characteristics included in the survey were age (<30,
30 to 39, 40 to 59, 601), sex, race/ethnicity (White,
Black, Hispanic, Asian, other), and specialty (emer-
gency medicine, critical care, surgery/anesthesia,
medicine, other), and any time spent in quarantine
for COVID-19 (either because of infection or expo-
sure). We examined different positions based on the
amount of time spent at the bedside: attending physi-
cian, resident/fellow, advanced practice provider
(APP) including NPs and PAs, nurse/nursing assist-
ant/respiratory therapist (RT) (categories merged
due to the low number of responses from nursing
assistants and RT and similar amount direct patient
care), rehabilitation therapist (category separated out
due to high response rate), and other.

Data Analysis

Demographic and professional characteristics of the
study participants were compared across the 2 survey
rounds using Chi square tests (2020 vs 2021). Risk
perception and stress measures fielded during both
rounds of the survey were also compared using c2

tests (2020 vs 2021). Burnout, secondary traumatic
stress, and compassion satisfaction categories (low,
moderate, high) were compared across COVID-19
care intensity using c2 tests (only 2021). Multivari-
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able linear regression models were used to model the
association between COVID-19 care intensity and
continuous measures of burnout, secondary trau-
matic stress, and compassion satisfaction (measures
had a fairly normal distribution) while controlling for
demographic and professional characteristics of par-
ticipants (only 2021). P-values less than 0.05 were
considered significant. All data analyses were con-
ducted in STATA 15.1.

Results
Demographics

About 67% of study participants were under
40 years of age, 72% were female, and about
approximately 65% were white (Table 1).
Compared with the 2020 survey, 2021 study partici-
pants were younger, there was a greater percentage
of males, and there was less racial/ethnic diversity. A
greater percentage of study participants were
attending physicians and APPs. The intensity of
COVID-19 care was added to the 2021 survey to

assess how many deaths HCW witnessed due to
COVID-19. The care intensity response options
were as follows: no deaths, between 1 to 10 deaths,
and greater than 10 deaths. The 2021 survey found
that nearly 25% of all surveyed HCW witnessed
more than 10 deaths due to COVID-19. COVID-
19 care intensity was greatest among fellows/resi-
dents and APPs, providers who work in emergency
medicine and critical care, and workers who
received the COVID-19 vaccine (Appendix Table
2). A total of 93% of participants in the 2021 survey
had received the COVID-19 vaccine.

Longitudinal Comparisons of Risk Perception and

Work Stress

For almost all survey questions related to the per-
ception of COVID-19 risk to self or family, the rate
of HCW perceiving risk was much lower during
the 2021 survey (Figure 1). HCW were less likely
to feel afraid of falling ill with or spreading
COVID-19, feel that their job was putting them at

Table 1. Demographic and Professional Characteristics of Study Participants

Variable Category 2020 Distribution (n = 791) 2021 Distribution (n = 359) p-Value

Age <30 years 25.16% 31.09% 0.035*
30 to 39 years 37.87% 35.85%
40 to 59 years 26.43% 26.89%
60 1 years 10.55% 6.16%

Gender Female 78.20% 71.99% 0.022*
Race/Ethnicity White 55.63% 64.53% 0.004**

Black 20.72% 12.85%
Hispanic 3.20% 3.35%
Asian 12.53% 9.22%
Other 7.93% 10.06%

Position Attending 5.44% 15.88% <0.001***
Resident/Fellow 14.29% 14.48%
APP 6.19% 11.98%
Nurse/Tech/RT 38.18% 38.16%
Rehab 9.86% 6.41%
Other 26.04% 13.09%

Specialty Emergency 7.96% 21.73% <0.001***
Critical Care 10.49% 18.94%
Surgery 13.53% 17.83%
Medicine 12.90% 15.04%
Other 55.12% 26.46%

COVID-19 quarantine Yes 12.23% 28.01% <0.001***
COVID-19 vaccine Received N/A 92.98% N/A
COVID-19 care intensity No deaths N/A 35.67% N/A

1 to 10 deaths N/A 39.61%
>10 deaths N/A 24.72%
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risk, feel little control over contracting COVID-19,
and feel as though they would die if contracted
COVID-19. Although study participants were less
likely to report that their friends and family are
concerned about about catching COVID-19 from
them, they were as likely to report that commu-
nity members avoid their family. A slightly greater
percentage of study participants reported willing-
ness to accept the risks of caring for patients with
COVID-19, but there was no statistical difference
in the percentage of study participants who
reported feeling extra stress at work or consider-
ing resigning across the 2 survey rounds. Only
26% of HCW felt like heroes in 2021 and only

54% reported that they would keep practicing if
COVID-19 was to go on at a similar pace for
another year.

Risk Perception and Work Stress by COVID-19 Care

Intensity

HCW experiencing more than 10 deaths were sig-
nificantly more likely to feel that their job is putting
them at risk (Table 2). At the same time, workers
experiencing more than 10 deaths were more likely
to view themselves as heroes. There were no differ-
ences in perception of risk and work stress across
the over measures by COVID-19 care intensity.

Table 2. Risk Perception and Work Stress by COVID-19 Care Intensity

No Deaths (n = 127) 1-10 Deaths (n = 140) >10 Deaths (n = 88) p-Value

Risk Perception
Feels job is imposing great risk 42.9% 49.7% 63.6% 0.011*
Afraid of falling ill with COVID-19 40.8% 44.3% 33.0% 0.233
Feels little control over contracting COVID-19 19.2% 23.4% 27.3% 0.378
Feels unlikely to survive if contracts COVID-19 4.8% 2.1% 4.6% 0.457
Afraid of passing COVID-19 on to others 69.1% 70.9% 66.7% 0.795
Family/friends are worried about transmission 48.4% 58.2% 55.7% 0.264
People avoid family 26.2% 33.6% 40.2% 0.094
Willing to accept the risks 57.9% 70.2% 76.1% 0.013*

Work Stress
Feels extra stress at work 72.4% 72.9% 79.6% 0.438
Thinking about resigning 10.3% 14.2% 15.9% 0.451
Would keep practicing if another year of
COVID-19

57.1% 51.4% 55.7% 0.626

Feels perceived as a hero for work 21.6% 27.0% 32.2% 0.223

*P< .05, **P< .01, ***P< .001.

Figure 1. Comparison of risk perception and work-related stress: Spring 2020 versus Spring 2021 (n = 1150).
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Professional Quality of Life 2021

One year into the COVID-19 pandemic, 57% of
study participants met criteria for moderate or high
levels of traumatic stress overall, and 75% met crite-
ria for moderate or high levels of burnout (Figure 2).
The vast majority met the criteria for moderate or
high levels of compassion satisfaction (94%). The
rate of participants experiencing moderate to high
levels of traumatic stress increased as the COVID-19
care intensity increased. Participants who cared for
more than 10 COVID-19 deaths were more likely to
experience high levels of burnout. The distribution
of compassion satisfaction was similar across the 3
COVID-19 care intensity groups.

In the linear regression model (Table 3), trau-
matic stress was associated with COVID-19 care in-
tensity. As compared with participants who cared for
no COVID-19 deaths, participants who cared for 1
to 10 deaths scored 2.7 (P= .007) points higher on
the traumatic stress subscale and participants who
cared for 10 or more deaths scored 6.7 (P< .001)
points higher. As compared with attending physi-
cians, APPs (5.0 points, P= .002), nursing/respiratory
therapists (4.3 points, P= .002), and rehab therapists
(4.2 points, P= .044) all had significantly greater trau-
matic stress scores. In addition, participants who
were in quarantine for COVID-19 and received the

COVID-19 vaccine had higher traumatic stress
scores.

Similar results were observed in assessing burnout.
Providers who cared for COVID-19 deaths had sig-
nificantly higher burnout scores, (1 to 10 deaths: 2.7
points, P= .004; >10 deaths: 2.6 points, P= .036),
however, there was no significant difference between
the 1 to 10 and >10 death groups. APPs (4.2 points,
P= .005) and rehab therapists (4.8 points, P= .013)
had significantly higher burnout scores than attend-
ing physicians. For both traumatic stress and burn-
out, there was no statistically significant difference
across ages, sex, race/ethnicity, or specialty. There
was no difference between attending physicians and
trainees (residents or fellows).

There were largely no significant correlates of
compassion satisfaction in our model. Asian partici-
pants did have significantly higher compassion sat-
isfaction scores than white participants (3.0 points,
P= .020), while whereas participants that identified
as “other” had lower compassion satisfaction scores
(-3.0 points, P= .017).

Discussion
In the first months of the pandemic, our institution
performed an initial study on the perception of risk

Figure 2. Traumatic stress, burnout, and compassion satisfaction by COVID-19 case intensity (n = 356).
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and stress in the hospital environment. The study
found that HCW had an increased level of stress
compared with baseline due to the fear of contract-
ing the virus or transmitting the virus to friends
or family. Nurses, who provide more direct
patient care than clinicians, were 4 times more
likely to resign due to COVID-19. However, our
initial study also revealed there was a significant
level of altruism and willingness to care for

patients with COVID-19 from many members of
the health care team.19

Since that time, there has been a considerable
amount of progress made in understanding and com-
bating the virus, including use of Remdesivir and
Dexamethasone, and widespread vaccine efforts.15,16

In our current study, we found the extra workplace
stress experienced by HCW has not changed signifi-
cantly 1 year into the pandemic despite widespread

Table 3. Multivariable Linear Regression Exploring the Association between COVID-19 Care Intensity and

Traumatic Stress, Burnout, and Compassion Satisfaction (n = 352)

Traumatic Stress Burnout Compassion Satisfaction

AOR (SE) p-value AOR (SE) p-value AOR (SE) p-value

COVID-19 care intensity
No deaths Reference Reference Reference
1 to 10 deaths 2.70 (1.00) 0.007* 2.72 (0.93) 0.004* �0.93 (0.93) 0.320
>10 deaths 6.68 (1.30) <0.001* 2.56 (1.22) 0.036* 1.13 (1.22) 0.354

Age
<30 years Reference Reference Reference
30 to 39 years �1.19 (0.98) 0.222 �1.09 (0.91) 0.234 �0.39 (0.91) 0.668
40 to 59 years �1.44 (1.22) 0.239 �1.88 (1.14) 0.102 1.58 (1.14) 0.168
60 1 years �3.74 (1.92) 0.052 �3.08 (1.80) 0.088 3.33 (1.80) 0.065

Sex
Female 1.13 (0.94) 0.230 1.08 (0.88) 0.221 �1.59 (0.89) 0.073

Race/Ethnicity
White Reference Reference Reference
Black 1.23 (1.25) 0.325 0.22 (1.17) 0.851 0.54 (1.17) 0.645
Hispanic 3.54 (2.27) 0.120 0.08 (2.13) 0.970 �1.10 (2.13) 0.605
Asian 1.69 (1.39) 0.224 �1.23 (1.30) 0.346 3.03 (1.30) 0.020*
Other 2.51 (1.35) 0.064 1.40 (1.26) 0.270 �3.02 (1.26) 0.017*

Position
Attending Reference Reference Reference
Resident/Fellow 0.41 (1.61) 0.800 0.90 (1.51) 0.554 �1.01 (1.51) 0.503
APP 4.98 (1.59) 0.002* 4.18 (1.49) 0.005* �2.31 (1.49) 0.122
Nurse/Tech/RT 4.30 (1.40) 0.002* 2.52 (1.32) 0.056 �1.06 (1.32) 0.422
Rehab 4.17 (2.07) 0.044* 4.81 (1.94) 0.013* �0.28 (1.94) 0.884
Other 3.31 (1.80) 0.067 3.20 (1.69) 0.058 �2.10 (1.69) 0.214

Specialty
Emergency Reference Reference Reference
Critical Care �1.31 (1.37) 0.341 �1.97 (1.28) 0.125 �0.70 (1.28) 0.583
Surgery �0.42 (1.33) 0.752 �1.35 (1.25) 0.282 �0.37 (1.25) 0.766
Medicine 1.09 (1.35) 0.422 �0.27 (1.27) 0.830 0.23 (1.27) 0.857
Other �1.73 (1.44) 0.230 �2.42 (1.35) 0.073 0.59 (1.35) 0.660

Quarantined for COVID-19 2.40 (0.92) 0.009* 1.89 (0.86) 0.029* �1.51 (0.86) 0.080
Vaccinated against COVID-19 3.49 (1.61) 0.031* 3.41 (1.51) 0.025* �1.71 (1.51) 0.257
Constant 15.02 (2.42) <0.001* 21.46 (2.27) <0.001* 37.1 (2.27) <0.001*
R2 0.2377 0.1394 0.1106
Variance Inflation Factor? 1.70 1.70 1.70

Abbreviations: AOR, adjusted odds ratio; SE, standard error; RT, respiratory therapist.
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vaccination among HCW at our institution. About
Approximately half of respondents felt they could
not continue practicing at this level if COVID-19
were to continue for another year. This finding dem-
onstrates the persistent challenges HCW face amid
the pandemic and highlights the ongoing need for
developing effective interventions to manage stress,
avoid burnout, and increase well-being in the
workplace.

COVID-19 care intensity was a highly signifi-
cant predictor of traumatic stress and burnout,
especially for those who witnessed more than 10
patient deaths. Previous studies have shown that
HCW grief is associated with burnout and distress,
which were exacerbated by the pandemic.22 The
accumulation of unprocessed grief, combined with
high levels of traumatic stress, often leads to burn-
out and leaves the providers with an increased risk
of developing mental health issues.23 Furthermore,
persistent grief, stress, and trauma from the work-
space are detrimental to HCW and can lead to early
resignation which further stresses our health care
system.

Although HCW overall experienced high levels
of extra stress at work, the degree varied based on
the number of COVID-19 deaths observed and
their specific role. In our institution, APPs experi-
enced 4 more points and nurses experienced 3 more
points on the traumatic stress scale relative to
attending physicians. Previous studies have simi-
larly demonstrated greater increases in severe men-
tal health symptoms among nurses during disease
outbreaks.24 Fellows and residents, on the other
hand, scored similarly to attending physicians. This
pattern may be explained by the fact that COVID-
ICU services, where COVID-19 patients with a
greater burden of illness were admitted and cared
for, were staffed almost entirely by APPs with
attending supervision. In such a case, proximity to
patients with severe COVID-19 and providing for
their intensive care needs, rather than the pro-
vider’s specific role, may be more predictive of
burnout. This may be an important strategic con-
sideration when preparing for future pandemic
responses within hospitals.

HCW in rehabilitation positions also experi-
enced a significant amount of traumatic stress and
burnout.25 A very recent study of over more than
20,000 HCW found that nearly half of all partici-
pants experienced burnout, with the highest rates
occurring among speech therapists, occupational

therapists, and social workers. During the pan-
demic, rehabilitation workers faced new challenges
of caring for patients with extremely high oxygen
requirements, COVID-19 delirium, and isolation
from family. They were also often required to work
with COVID-19 patients on their own in an effort
to minimize the number of staff members in
COVID-19 patient rooms.25

The majority of vaccinated HCW were more
likely to report higher levels of caregiver stress and
burnout; this group also witnessed more patient
deaths, possibly making them more likely to accept
early vaccination. Thus, we could not conclude if the
vaccine was protective due to the high rate of vacci-
nated staff at our facility and the positive relationship
between COVID-19 care intensity and vaccination.

Recommendations/Policy Implications

The prevalence of mental illness and burnout
among HCW has been a focus of public health offi-
cials, policy makers, administrators, and researchers
and now brought to the forefront during the pan-
demic This heightened awareness presents a unique
opportunity for health care systems to reevaluate
how it can help medical professionals manage and
cope with stress. Interventions focused on address-
ing the growing issues of increased stress, burnout,
feeling unvalued, and processing trauma, among
many others, have gained significant traction. By
way of example, a group in the United Kingdom
explained their approach for providing stress man-
agement techniques for HCW through a digital
package platform with modules focused on social
stigma, peer and family support, self-care strategies
related to sleep and rest, and healthy lifestyle
behaviors.26

Aside from medical institutions, government enti-
ties at the local, state, and federal levels can also play
a salient role in improving the mental health of front-
line HCW. Local governments could partner with
health care institutions to recognize and appreciate
HCW, as feeling valued may lead to lower burn-
out.26 Furthermore, state and federal entities may
improve the mental health of frontline personnel by
lessening their financial burden, a significant stressor
for many HCW. A bill establishing a COVID-19
frontline HCW loan forgiveness program may
become a reality in the state of New York.27

Although some preliminary steps have been taken,
Other innovative programs and strategies are needed
to support the essential health care professional.
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Limitations

This study was limited by the number of respond-
ents as well as the demographics of respondents.
Due to the anonymous nature of the survey and
high staffing turnover, a denominator for participa-
tion could not be determined. Furthermore, partici-
pants were not required to complete the survey in
its entirety, and could have their responses recorded
more than once; only completed responses were an-
alyzed thus the n for each table varies. The primary
survey performed at the inception of the pandemic
had a higher response rate with a different demo-
graphic distribution when compared with this study
performed 1 year into the pandemic. In the 2020
survey, there was no free text field for HCWs to
describe their profession or specialty if noted as
“other.” In the 2021 survey, a free text field was
included to specify categorization of position and
specialty and free text responses were able to be
categorized; as a result, there were much lower per-
centages of workers classified as “other” in the 2021
survey. This is most likely due to the novel nature
of the virus and willingness to participate in
COVID-19 research. In addition, the study was
performed at a single academic institution thus
results may not be generalizable. Lastly, as with all
anonymous survey studies, there may be sample
bias, and answers can be biased and lack objectivity.

Conclusion
In this follow-up survey study, we evaluated the
perceptions of risk of viral transmission as well as
overall stress among HCW caring for COVID-19
patients in an inpatient setting. Our primary hy-
pothesis that perceptions of both risk and stress
would decrease over the course of the year held
true, but levels of stress still remained high despite
high vaccination rates. We also found that those
who witnessed more COVID-19 deaths were more
likely to report feeling burnt out and stressed. With
an optimistic view that our nation recovers from
the COVID-19 pandemic, it is imperative to focus
on recovery strategies for high burnout groups to
ensure the wellbeing of our health care workforce.

To see this article online, please go to: http://jabfm.org/content/
35/2/284.full.
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Appendix Table 1. Survey Questions*

Category 2020 2021

My job is putting me at great risk. X X
I feel extra stress at work. X X
I am afraid of falling ill with COVID-19. X X
I have little control over whether I get infected or not. X X
I am unlikely to survive if I were to get COVID-19. X X
I think about resigning because of COVID-19. X X
I am afraid I will pass COVID-19 on to others. X X
My family and friends are worried they might get infected through me. X X
People avoid my family because of my work X X
Because I want to help the COVID-19 patients, I am willing to accept the risks involved. X X
I feel that I am perceived as a hero for my work. X
If COVID-19 were to continue for another year, I believe that I could continue practicing. X

*Does not include Professional Quality of Life Scale (PROQOL) questions.

Appendix Table 2. Care Intensity Analysis

Overall (n = 355) No Deaths (n = 127) 1-10 Deaths (n = 140) >10 Deaths (n = 88) p-Value

Age
<30 years 31.27% 31.5% 28.57% 35.23% 0.362
30 to 39 years 36.06% 31.5% 36.43% 42.05%
40 to 59 years 26.76% 29.13% 29.29% 19.32%
60 1 years 5.92% 7.87% 5.71% 3.41%

Gender
Female 71.83% 85.04% 62.14% 68.18% <0.001***

Race/ Ethnicity
White 65.07% 63.78% 63.57% 69.32% 0.680
Black 12.68% 15.75% 10.71% 11.36%
Hispanic 3.1% 1.57% 3.57% 4.55%
Asian 9.3% 10.24% 10.71% 5.68%
Other 9.86% 8.66% 11.43% 9.09%

Position
Attending 16.01% 7.09% 23.4% 17.05% <0.001***
Resident/Fellow 14.61% 4.72% 18.44% 22.73%
APP 12.08% 11.81% 9.93% 15.91%
Nurse/Tech/RT 37.92% 42.52% 33.33% 38.64%
Rehab 6.46% 10.24% 4.26% 4.55%
Other 12.92% 23.62% 10.64% 1.14%

Specialty
Emergency 21.91% 11.02% 29.08% 26.14% <0.001***
Critical Care 19.1% 3.94% 12.77% 51.14%
Surgery 17.7% 22.05% 21.99% 4.55%
Medicine 14.89% 12.6% 17.02% 14.77%
Other 26.4% 50.39% 19.15% 3.41%

COVID-19 quarantine
Quarantined 28.17% 26.19% 25.53% 35.23% 0.235

COVID-19 vaccine
Received 93.22% 87.3% 95.04% 98.85% 0.002

Abbreviation: RT, respiratory therapist.
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