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BACKGROUND: The COVID-19 pandemic has greatly af-
fected front-line health care workers (HCW) and first re-
sponders (FR). The specific components of COVID-19 re-
lated occupational stressors (CROS) associated with psy-
chiatric symptoms and reduced occupational functioning
or retention remain poorly understood.
OBJECTIVES: Examine the relationships between total
and factored CROS, psychiatric symptoms, and occupa-
tional outcomes.
DESIGN:Observational, self-report, single time-point on-
line assessment.
PARTICIPANTS: A total of 510 US HCW (N = 301) and FR
(N = 200) with occupational duties affected by the COVID-
19 pandemic.
MAIN OUTCOMES AND MEASURES: CROS were
assessed using a custom 17-item questionnaire. Post-
traumatic stress disorder (PTSD), depression, insomnia,
and generalized anxiety symptoms were assessed using
the PTSD Checkl ist-5 (PCL5), Patient Health
Questionnaire-9 (PHQ9), Insomnia Severity Index (ISI),
andGeneral Anxiety Disorder-7 (GAD7). Respondents’ like-
lihood of leaving current field and occupational functioning
were assessed with 2-item PROMIS subscales. Relation-
ships were modeled using multivariable regression. Open-
ended responses were coded using rapid template analysis.
RESULTS:CROS total scores correlated significantlywith
all four psychiatric symptomdomains (R’s = .42–.53), like-
lihood of leaving one’s current occupation (R = .18), and
trouble doing usual work (R = .28), all p’s < .001. Half of
HCW indicated a decreased likelihood of staying in their
current occupation as a result of the pandemic. CROS
were fit to a 3-factor model consisting of risk, demoraliza-
tion, and volume factors. All CROS factors were associat-
ed with psychiatric symptom burden, but demoralization
was most prominently associated with psychiatric symp-
toms and negative occupational outcomes. Among psy-
chiatric symptoms, PTSD symptoms were most strongly
associated with negative occupational outcomes. Open-

ended statements emphasized lack of protection and sup-
port, increased occupational demands, and emotional
impact of work duties.
CONCLUSIONSANDRELEVANCE: These results demon-
strate potentially treatable psychiatric symptoms in HCW
andFRexperiencingCROS, impacting bothwellbeing and
the health care system. Mitigating CROS, particularly by
addressing factors driving demoralization, may improve
HCW and FR mental health, occupational functioning,
and retention.
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INTRODUCTION

Health care workers (HCW) and first responders (FR) working
during a pandemic experience a variety of acute and sustained
stressors, including fear for their own safety and that of their
colleagues and family, exposure to death and suffering, sepa-
rations from family, and prolonged periods of exhaustion and
vigilance. They may also experience demoralization1 related
to inadequate support or seeing their contributions as ineffec-
tive. The impact of these types of experiences has been well
documented in contexts such as military service, where both
isolated and cumulative trauma exposure is strongly associat-
ed with high psychiatric symptom burden, as well as decreased
occupational functioning and workplace participation2–4. Un-
derstanding how such occupational stressors affect HCW/FR
is important to identify risks to HCW/FR and to our health
care system, and develop strategies to reduce those risks5.
High rates of psychiatric symptoms have been documented

in HCW working during the COVID-196–11 and prior
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pandemics12,13. Pandemic-related stressors identified as po-
tential risk factors include quarantine procedures, isolation
from social supports, stigmatization, and infection
risk9,10,14,15. Less is known about the experiences of FR,
despite exposure to similar pandemic-related stressors, often
in less controlled environments. Consistent with the potential
for high risks for this group, a survey of HCW and emergency
medical services (EMS) workers in Italy during the COVID-
19 pandemic found high levels of distress in both groups, but
increased anger and regret, increased intrusiveness related to
trauma, and decreased perception of self-efficacy in EMS
relative to HCW16.
Physical and emotional stressors among HCW/FR have

also been associated with decreased professional longevity
and poorer patient care 17,18. The potential for significant
professional attrition of HCW related to the COVID-19 pan-
demic has been emphasized in abundant media reports19,20 as
well as organizational surveys21, and a review of medical
leave in firefighters and emergency medical services (EMS)
workers in New York early in the COVID-19 pandemic found
increased use of medical leave, leading to decreased work-
force availability22. However, little published data are avail-
able regarding the factors driving or modulating the risk of
increased attrition or decreased occupational functioning
among HCW/FR during the COVID-19 pandemic.
To address these gaps, we conducted an observational, cross-

sectional study among HCW (clinical and support staff) and FR
(EMS, fire, and law enforcement officers [LEO]) working in the
USA during the COVID-19 pandemic. The goal of this study
was to characterize and assess associations among COVID-19-
related occupational stressors (CROS), psychiatric symptoms
(depression, anxiety, insomnia, and post-traumatic stress disor-
der [PTSD]), and self-reported functional impairment and like-
lihood of leaving one’s current field. CROSwere quantified as a
total score and by factor analysis, to identify specific types of
CROS and their potential for differential impact. It is hoped that
a better understanding of these relationships will facilitate the
development of targeted interventions to protect HCW and FR
even during periods of increased risk and workload.

METHODS

The study was approved by the VA Puget Sound Health Care
System Human Subjects Committee. Prior to enrollment, all
participants were provided an information statement that de-
tailed the purpose, risks, benefits, and alternatives to
participation.

Participants

A convenience sample of 510 participants was recruited
through targeted outreach and paid advertising on Facebook
between September 15, 2020, and February 7, 2021. Targeted
outreach included large and COVID-focused HCW Facebook
groups and emails to professional organizations (e.g., unions)

and list-serves. Participants were asked to self-attest that they
were a HCW or FR who provided professional services af-
fected by the COVID-19 pandemic. The sample for the present
study includes 301 HCW (60 physicians, 188 RN/LPN) and
200 FR (162 EMS, 54 firefighters, and 19 law enforcement
officers [LEO]). LEO and firefighters were merged for sub-
group analyses below, and individuals reporting dual EMS
and LEO/firefighting roles were categorized under LEO/fire.
Responses spanned 47 states and 445 zip codes, with broad
distribution across the rural–urban continuum23 (Supplemen-
tary Fig. 1).

Procedures

Self-report assessments were collected using Qualtrics. To en-
courage broad and representative participation, participants were
not required to provide their legal name and were able to skip
questions. Email addresses were collected to allow longitudinal
follow-up for up to 9 months. Compensation was not provided.
Data presented represent an analysis of the baseline survey only,
except for the free-text response analysis. In order to include
more respondents’ perspectives to this optional item, and a
broader range of themes, free-text responses from any time point
during the same calendar period were included in this analysis.

Measures

COVID-19 Related Occupational Stressors. Exposure to
CROS was assessed using a measure designed for this study
by a collaborative team of physicians working in New York
City hospitals and emergency rooms in March and April 2020
and our research team (Appendix A). This instrument asks
four yes/no questions about personal experiences of loss due
to COVID-19, and 13 questions assessing the frequency over
the past 2 weeks of caring for individuals with COVID-19,
perceiving increased risk to self or family due to occupational
exposure to COVID-19, experiences of patient suffering relat-
ed to the impacts of COVID-19, inadequate support or pro-
tection related to COVID-19, and feeling unable to provide
effective or adequate care due to COVID-19, with responses
scored 0–3. The 13-Likert scale items were summed to pro-
vide a CROS total score, while the initial 4 yes/no questions
were used to characterize the sample and as covariates in
multivariable regression models. Following this structured
assessment, participants were asked an optional open-ended
item, “Is there anything else you would like to share with us
that is increasing your stress from your occupational duties?”.

Psychiatric Symptoms and Prior Trauma Exposure.
Psychiatric symptoms were assessed using the Patient Health
Questionnaire 9-item (PHQ9)24, the Generalized Anxiety Dis-
order 7-item (GAD7)25, the Insomnia Severity Index (ISI)26,
and the PTSD Checklist for DSM-5 (PCL5)27. Prior trauma
history was assessed using the Life Events Checklist28; a
numerical index of prior trauma exposure was calculated using
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items selected a priori as those most likely to meet criterion A
of PTSD (items 7–8, 11, and 14–16), and constituted the sum
of items a participant reported they had witnessed or
experienced.

Occupational Outcomes. Functional impairment was assessed
using the twowork-related items from the PROMIS Short Form
v2.0 Ability to Participate in Social Roles and Activities 8a
measure29, modified to focus on occupational work (Supple-
mental Table 1). The likelihood of leaving one’s current pro-
fession was assessed with two items: “How likely do you think
it is that you will still be working in your current field in 5–
10 years?” and “How have your experiences providing care
during the COVID-19 pandemic affected your interest, willing-
ness, or ability to continue working in your current field?”.

Data Analysis

Data were analyzed using R and RStudio. Correlation coeffi-
cients were implemented using the stat_cor function from
ggpubr30. Pearson’s R was used for variables representing

scale totals, while Spearman’s correlation coefficients were
used when one or more of the variables represented a single
ordinal item or the sum of two ordinal items. Figures were
created using ggplot231 and jtools32, tables using flextable33.
For all analyses, we selected a p value of < 0.05 to determine
statistical significance. Participants with missing data were
excluded from analyses using items or measures with missing
data. Missingness ranged from 2.8 to 30% (Supplementary
Table 2). Most missing data represented partial survey com-
pleters rather than missing items, so no data were imputed.
Completers of the instruments that came later in the survey
(e.g., GAD7, PHQ9) were more likely to be married, physi-
cians, to have had COVID, and to report a higher number of
prior trauma exposures.
Characterization and factor analysis of the CROS was im-

plemented using psych and psychTools34. Cronbach’s alpha
was 0.88 (CI 0.86–0.9), indicating strong internal consistency.
Following the scree plot (Supplemental Fig. 2), a 3-factor
solution was chosen. Using varimax rotation produced a solu-
tion with mean item complexity of 1.5 and RMSR of 0.04.
These data-driven factors emphasized 3 conceptually coher-
ent, face-valid domains (Fig. 1). Items characterizing a total

Fig. 1 Factor analysis of COVID-19-related occupational stressors (CROS). Results of a 3-factor analysis of COVID-19 exposure items into 3
factors, termed volume, demoralization, and risk, based on an interpretation of their most highly weighted items. Color shading is proportional
to the numeric weight on each cell, and indicates the weight that item contributes to the factor below. See Appendix A for complete wording of

CROS items
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volume of COVID-19-related care delivered were most heavi-
ly weighted by factor 1, which was termed the “volume”
factor. Factor 2 most heavily weighted items addressing the
ability to provide high quality and effective care to all patients,
being asked to take unnecessary risks, or being unsupported
by one’s workplace; this factor was termed the “demoraliza-
tion” factor. The third factor most heavily weighted one’s
personal risk or one’s family’s risk of contracting COVID-
19, termed the “risk” factor.
Multivariable linear regression models were implemented

using nlme35, with either continuous CROS factor scores or
continuous psychiatric symptom domain scores as the predic-
tor variables. All multivariable models included age and gen-
der as covariates. For models characterizing the relationship of
CROS factors to psychiatric symptoms and occupational out-
comes, an index of prior trauma exposure, personal history of
COVID-19 infection, history of COVID-19 infection in a
family member, and death of a family member or close col-
league due to COVID-19 were additionally included as
covariates.
Analysis of free-text responses was carried out using a rapid

template qualitative analysis, an established rapid analysis
method ideally suited for pragmatically describing textual data
(e.g., the restricted range and fragmented text for this single
open-ended questionnaire item).36,37 A coding template sum-
marizing broad “codes” was initially developed by the senior
qualitative analyst from reading a random sample of re-
sponses. Initial codes were then applied independently by
two coders. Codes were updated as needed when discrepan-
cies or lack of clarity occurred. Discrepancies were resolved
until an intercoder agreement was reached. Responses were
excluded if they were not related to COVID (n = 1) or were
redundant responses by the same respondent across assess-
ments (n = 2).
Initial coding was done with the combined HCW and FR

sample to identify relevant themes. We then performed strat-
ified counts and identified issues most salient to HCW or FR;
i.e., if an overrepresented proportion of that occupational
category endorsed a theme, defined as > 5% higher thanwould
be expected given the overall proportion of open-ended re-
spondents from that occupational group.

RESULTS

Table 1 presents sample characteristics, including dem-
ographics, CROS scores, psychiatric symptoms, and out-
come assessments, for the entire sample and stratified by
subgroups. In addition to comparing HCW and FR,
sufficient respondents from the subgroup physicians,
nurses, LEO plus fire, and EMS were present to analyze
these groups independently. In general, responses were
similar for HCW and FR, including similar scores on
CROS measures. However, nurses scored significantly
higher than physicians on both total exposure (CROS

total, p < 0.01) and most psychiatric symptoms domains
(PTSD, depression and insomnia p < 0.01, thoughts of
suicide or self-harm p = 0.04). Similarly, CROS total
was significantly higher for EMS versus LEO/fire
(p < 0.01), as were symptoms of depression (p < 0.01).
Fewer FR (40.6%) than HCW (55%) reported experi-
ences working during the pandemic had decreased their
likelihood of remaining in their current field (p = 0.004).

Bivariate Relationship of CROS Total Score to
Psychiatric Symptoms and Occupational
Outcomes

Figure 2 presents bivariate associations between demo-
graphic variables, exposure scores, and psychiatric
symptom scores. Of the psychiatric symptom domains,
the CROS total was most strongly correlated with the
PCL5 (R = 0.52) but was also significantly associated
with the PHQ9 (R = 0.44), ISI (R = 0.41), and GAD7
(R = 0.43, all p < 1e-15). CROS total also was signifi-
cantly correlated with thoughts of suicide or self-harm
(R = 0.25, p < 1e-5), problems completing work tasks
(R = 0.28, p < 1e-8), and likelihood of leaving field
(R = 0.18, p < 0.001). For the subgroup that reported at
least moderate insomnia symptoms and was asked about
the impact of sleep problems on functioning at work
(N = 367), CROS total was significantly related to re-
ported impact of sleep problems on work performance
(R = 0.37, p < 1e-11).

Multivariable Relationships of the 3 CROS
Factors to Psychiatric Symptoms and
Occupational Outcomes

We conducted a series of multivariable linear regression
models. The relationships of CROS factors to psychiatric
symptoms across all respondents are presented in Fig. 3A,
and by subgroup in Supplemental Fig. 3. These models found
that all 3 CROS factors were significantly and positively
related to all 4 psychiatric symptom domains. Across all
participants and for both HCW and FR, the demoralization
factor was the strongest correlate of PTSD (HCW β = 0.37, FR
β = 0.59), depression (HCW β = 0.30, FR β = 0.5) and anxiety
symptoms (HCW β = 0.29, β = 0.42, all p < 0.0001). The re-
lationships were similar across the four small subgroups (phy-
sicians, nurses, LEO + fire, and EMS) with the exception that
for LEO + fire, the volume factor was as or more strongly
associated with these outcomes than demoralization (β =
0.58 GAD7, β = 0.47 PTSD, β = 0.44, all p < 0.01). For in-
somnia symptoms, the demoralization factor was strongly
associated with symptom intensity for physicians (β = 0.41,
p < 0.05) and EMS (β = 0.35, p < 0.01), while the risk factor
was associated with symptom intensity for nurses (β = 0.36,
p < 0.01).
Across all respondents, thoughts of suicide or self-harm

were significantly and positively related to both the volume
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factor and the demoralization factor, as well as to prior trauma
history (Fig. 3B and Supplemental 3B). On subgroup analysis,
this pattern was maintained for nurses and EMS, but not for
physicians (no significant predictors) or LEO + fire (volume
factor β = 0.95, p < 0.001).
In examining the relationship of CROS factors to occupa-

tional outcome measures across all respondents, only the
demoralization factor was significantly related to the likeli-
hood of leaving one’s current field or problems completing
work-related tasks. This pattern was preserved across sub-
groups, with the exception that for LEO + fire demoralization
was significantly related to the likelihood of leaving one’s
field (β = 0.52, p < 0.01) but not to occupational functioning,
while for EMS demoralization was significantly related to
occupational functioning (β = 0.55, p < 0.0001) but not the
likelihood of leaving one’s field.

Relationship of Psychiatric Symptom Domains
to Functional Outcome Measures and
Suicidality

The relationship of psychiatric symptom domains (PTSD,
anxiety, depression, and insomnia) to functional outcome
measures and thoughts of suicide or self-harm were similarly
characterized (Fig. 3C and Supplemental 3C). Across all

participants, PTSD symptom severity was significantly related
to the likelihood of leaving one’s current field, trouble com-
pleting work tasks, and thoughts of self-harm or suicide. In
addition, older age had a significant positive relationship to the
likelihood of leaving one’s current field, and depression symp-
toms were significantly and positively related to thoughts of
self-harm or suicide. However, based on subgroup analyses,
the relationship of PTSD symptoms to the increased likelihood
of leaving one’s current field was driven most strongly by
nurses (β = 0.41, p < 0.01) and LEO + fire (β = 0.74, p < 0.05),
while the relationship of PTSD to occupational functioning
was driven most strongly by physicians (β = 0.67, p < 0.05)
and EMS (β = 0.43, p < 0.01). Interestingly, for LEO + fire,
anxiety symptoms were strongly and positively associated
with thoughts of suicide or self-harm (β = 1.2, p < 0.001) but
strongly and negatively associated with thoughts of leaving
one’s field (β = 0.91, p < 0.01).

Qualitative Analysis of Free-Text Responses

Over one-third of participants (36% of total, 37.5% of HCW
and 32.4% of FR) responded to the optional, open-ended
question about sources of occupational stress during the
COVID-19 pandemic, with an average response length of 31
words (range: 1–169). Responses vividly conveyed the

Fig. 2 COVID-19-related occupational exposure (CROS total score) is strongly related to increased burden of psychiatric symptoms. A
Bivariate relationships between demographic variables, exposure scores, and psychiatric symptom scores are represented by Spearman’s
correlation coefficients. Scatter plots are provided for the relationship of CROS total to PTSD symptoms (B), depression symptoms (C),

insomnia symptoms (D), and anxiety symptoms (E). *p < .05, **p < .01, ***p < .001, ****p < .0001. “Close death” = death of a family member or
close colleague from COVID-19, “Inc risk” =medical condition associated with increased risk from COVID-19 infection
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Fig. 3 Relationships between different factors of COVID-19-related occupational stressors (CROS factors), psychiatric symptom expression,
and functional outcomes. Results of multivariable regression models relating CROS factors and covariates to psychiatric symptom clusters (A)
and functional outcome measures along with thoughts of suicide or self-harm (B). C Results of independent multivariable regression models
relating symptom clusters as measured by total scores on the PCL5, PHQ9, GAD7, and ISI, along with covariates of age and gender, to

functional outcome measures
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challenges faced by HCW and FR and the magnitude of
associated distress. A rapid template analytic approach identi-
fied 12 overarching codes within respondent data, which are
described, along with illustrative quotes in Table 2.
Overall, responses were highly consistent with the quanti-

tative analyses above. Among the 12 identified codes, “Lack
of Protection and Support,” “Increased Demands,” and “Emo-
tional Toll” were the most common. Respondents described
their work during COVID-19 as involving “some of the sad-
dest death stories” they had experienced and feeling “spread

thin and exhausted.” Notable for a relative lack of representa-
tion were comments addressing respondents’ personal risk of
COVID-19 infection, with most references to this type of risk
taking the form of concern for the impact of this risk on others.
HCWs were overrepresented (> 5% deviation) in categories

“staffing shortages,” “increased demands,” and “patient care.”
FRs were overrepresented in “fear of or enacted reprisal from
leaders,” “concern for the well-being of others,” and “betrayal
by colleagues.” HCW and FR were represented in all
categories.

Table 2 Thematic Analysis of Free-Text Responses

Poor Communication, Planning, and Leadership (TOTAL
RESPONSES = 20; HCW: 65%; FR 35%)
• Leaders not listening to or respecting suggestions and needs of frontline
staff; defensiveness; lack of transparency, proactive planning; confusing,
inconsistent guidelines

“Higher management not recognizing that some of their staff are highly
trained to respond […] Infection prevention department close minded to
suggestions made by the bedside staff […].”

Lack of Protection and Support (TOTAL RESPONSES = 41; HCW:
61%; FR: 34%; OTHER: 5%)
• Insufficient PPE, safeguards, and protocols; general lack of caring or
support from leaders

“Our hospital doesn't care about us. We're disposable.”

Increased Demands (TOTAL RESPONSES = 38; HCW: 84%; FR:
16%)
• Increase in demands, more complex; significant changes in procedures;
examples also included having to work longer hours without breaks and
working outside one’s expertise and/or scope; nurses as “catch all” HCW

“Sudden schedule changes. Extensive work hours. The uncertainty of the
disease and the continuous change and controversy of the treatments.”

Staffing Shortages (TOTAL RESPONSES = 29; HCW: 83%; FR:
17%)
• Shortage of nurses, other essential HCW due to increased demands from
patients; colleagues out with COVID-19

“Severe understaffing and constantly feeling like I am being overworked
and underappreciated.”

Patient care (TOTAL RESPONSES = 19; HCW: 84%; FR: 16%)
• Patient care ethics; impact of COVID-19 on quality of care for
COVID-19 patients and non-COVID-19 patients alike (due to over-
whelming demands, short-staffing)

“People begging for your help. I feel so evil and dirty having to place a
BiPap on a patient begging me not to. They don’t like it and cry and beg
for me to let them die. I must put patients in restraints to keep them from
pulling out their tubes. They cry for me to let them go. It's like a bad
horror movie.”

Fear of or enacted reprisal from leaders (TOTAL RESPONSES = 7;
HCW: 57%; FR: 43%)
• Fear of or enacted retaliation for speaking out against workplace risks,
hazards, and lack of safeguards; blackmail; threats to career and/or
professional development for wanting to quit

“I was exposed to a confirmed COVID patient in April who was in
respiratory distress. I only had my N95 on, no face shield or gown had
been provided. I wanted to quarantine; I was accused of borderline
patient abandonment. They threatened to report me to the board. I quit,
then I couldn’t get unemployment because I quit.”

Betrayal by Colleagues (TOTAL RESPONSES = 10; HCW: 60%; FR:
40%)
• Failure of colleagues to follow guidelines/safeguards

“My coworkers are COVID deniers. I work in EMS and it makes it really
hard.”

Betrayal by Society (TOTAL RESPONSES = 28; HCW: 71%; FR:
25%; OTHER: 4%)
• Public health guidelines disregarded by the general public; COVID-19
skepticism and/or denial often fueled by political and public health leaders;
lack of accommodation from society for needs such as childcare

“The worst thing is dealing with incredible stress at work, and then
realizing no one really cares… I separate from my kids at the first sign of
symptoms because I'm heavily exposed at work, but then have to listen to
people complaining about recommendations they don't have people over
for Thanksgiving. It's very disheartening when the community doesn't do
its part. I feel betrayed.”

Emotional Toll (TOTAL RESPONSES = 39; HCW:67%; FR: 33%)
• Stress (immediate and anticipated), burnout, anxiety, uncertainty, and/or
feeling underappreciated

“I have never felt so helpless and devastated as well as traumatized in my
career.”

Concern for Well-being of Self (TOTAL RESPONSES = 29;
HCW:72%; FR: 28%)
• Few explicitly said anything akin to “I’m afraid I’ll get COVID,” even
when acknowledging infection risk. Health consequences focused more on
effect of working long hours, wearing PPE for extensive amounts of time,
etc

“Not having time to pee or drink water.”

Concern for the Well-being of Others (TOTAL RESPONSES = 24;
HCW:58%; FR: 38%; OTHER: 4%)
• Risk for family members or colleagues of COVID-19 infection, and
impacts like stress for family members

“My [child] had severe anxiety due to my position and frequently had
nightmares and panic attacks. She had previously not had anxiety
problems.”

Financial Impacts (TOTAL RESPONSES = 16; HCW: 69%; FR:
31%)
• Insufficient pay relative to magnitude of demands and risks; lack of paid
sick or vacation leave; job resignation, unemployment, loss of base pay;
medical costs of COVID-19

“Healthcare workers largely have not received hazard pay […] If you
develop symptoms you are sent home for 3 days without pay.”

We determined responses as being overrepresented when the proportions of respondents who endorsed the item deviated by > 5% from the occupational
category’s representation in the open-ended text responses (i.e., 67% HCW, 31% FR, and 2% other). For example, if 73% of a theme was endorsed by
HCW, it was considered overrepresented, and thereby uniquely relevant to that occupational group
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DISCUSSION

Our findings are consistent with previous demonstrations of
high levels of psychiatric symptoms and distress in HCW
working during the COVID-19 pandemic6–11. In the present
study, a quantitative measure of CROS was associated with
psychiatric distress. The relationships remained significant
when HCW and FR were analyzed independently and when
a quantitative measure of exposure to prior traumatic stressors
was included as a covariate, suggesting the high rates of
psychiatric symptoms are unlikely to represent baseline rates
in this population independent of COVID-19-related occupa-
tional stressors.
The overall magnitude of most relationships identified was

similar, or sometimes greater, in FR vs. HCW. This was partic-
ularly striking and concerning regarding thoughts of suicide or
self-harm, reported by 19% of FR and 12% of HCW and
strongly related to CROS. Given prior work demonstrating high
trauma exposure and psychiatric symptoms in FR38, including
high rates of both suicidal thoughts and behaviors, particularly
in EMS39, results highlight the importance of addressing the
impact of working during a pandemic on FR. Similarly, find-
ings underscored the higher CROS exposure and psychiatric
distress in nurses as compared with physicians, building on
prior work finding increased distress, suicidal ideation, and
suicidal behavior specifically in nurses40.
A substantial proportion of both HCW and FR reported

their likelihood of staying in their current field had been
somewhat or significantly decreased by their experiences
working during the COVID-19 pandemic and that they at least
sometimes had difficulty completing work-related tasks.
These results are consistent with and build upon findings from
previous pandemics12,41 and are particularly worrisome given
existing concerns about current and future shortages in the
health care workforce42,43. The present study suggests
healthcare staffing shortages are in and of themselves a
COVID-19 stressor, so further shrinking the labor pool could
have an exponential negative impact on HCW wellbeing and
professional retention.
The elements in the CROS were well-described by three

face-valid factors, termed “volume,” “demoralization,” and
“risk.” Demoralization showed the strongest relationship to
both psychiatric symptom domains and functional outcome
measures, while risk showed the smallest relationship. These
findings suggest that while strategies such as vaccination that
decrease the risk posed to HCW and their families by COVID-
19 infection are important, they are unlikely to fully mitigate
the impact of COVID-19-related occupational stressors on
HCW and FR mental health or functional outcomes. In fact,
the theme of betrayal by the community in the free-text re-
sponses raises the concern that high volumes of COVID-19-
related care driven by patients who have declined vaccination
may be associated with increased psychiatric distress com-
pared with similar volumes of care when vaccination was
insufficient or simply not available.

Our results suggest a significant number of strategies that
could help mitigate the effects of CROS on HCW and FR
(Fig. 4), both by decreasing the volume of COVID-19 impact-
ed care individuals are providing and the associated personal
risk they experience while doing so (direct factors) and by
changing the context in which this care is being provided
(contextual factors). Although it is important to prospectively
test the impact of such interventions, existing evidence sup-
ports the efficacy of systematic approaches to identifying and
addressing factors that unnecessarily increase workload, while
supporting health care workers’ control and flexibility, mean-
ing in work, and workplace community5,44–46. Identifying and
rectifying barriers to communication and transparency within
a workplace, providing regular and effective feedback to lead-
ership, and increasing the frontline worker input are often
critical intervention components5,47–49. Such interventions
have not been found to come at the cost of other organizational
goals or significant financial expense48. However, these ap-
proaches are most effectively implemented at the organiza-
tional level47–49.
Among psychiatric symptom domains, PTSD symptoms

stood out for both the strength of their relationship with overall
COVID-19-related occupational stressors, and as the symptom
domain most related to adverse occupational outcomes. Along
with depression symptoms, PTSD symptoms were also signif-
icantly related to thoughts of suicide or self-harm. This suggests
that the identification and implementation of interventions to
reduce the risk of PTSD50–53 in HCW and FR should be a top
priority. Moreover, PTSD symptoms may be particularly im-
portant to detect and treat in HCW and FR. Broadly implement-
ed strategies to reduce risk and strengthen resilience while
proactively identifying and providing accessible, confidential
care for those who require more intensive services, maybe a
particularly effective and cost-efficient approach54,55.
The current work has limitations. Our results highlight the

significant variety of experiences of HCW and FR working
during the COVID-19 pandemic and the importance of these
differences for outcomes. However, our data do not include a
detailed assessment of factors related to financial resources,
family obligations, or position and influence within one’s
specific field or the health care system more broadly, each of
which are likely to interact with many of the factors explored
here56. Follow-up studies of the persistent impacts of working
during previous pandemics underscore the need for longitudi-
nal follow-up of the affected workforce13,41, and further work
following the impact of CROS on psychiatric symptom bur-
den and occupational functioning over time will be important.
The work relies upon participants’ self-report of exposure
history, workplace experiences, and psychiatric symptoms,
which may result in same source bias. The survey instrument
was long, and some participants did not complete all instru-
ments. In addition, the study used targeted outreach and paid
advertising targeting regions with high rates of COVID-19
cases. The results obtained from the current sample may not
reflect rates in all health care workers, nationally or
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internationally. At the same time, the broad geographic and
rural/urban diversity of study respondents is a strength, partic-
ularly given the geographic variability in pandemic intensity
and community response.
Finally, the relationships characterized are observational

and cross-sectional, and cannot be assumed to represent uni-
directional, causal relationships. For example, PTSD symp-
toms were found to be strongly associated with suicidality and
negative occupational outcomes. This suggests that prevention
and/or treatment of PTSD symptoms may decrease the risk of
suicidal behavior and improve functioning and workforce
retention. However, this hypothesis will need to be tested in
a prospective trial.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07252-z.
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Fig. 4 Potential schematic framework for considering direct and contextual factors contributing to occupational stress from the COVID-19
pandemic, and potential mitigation strategies. Stressors (left) and potential mitigation strategies (right) are divided into direct and contextual
factors. Direct factors result primarily from the volume of COVID-19-related care being provided by an individual or their institution and
resources available for the system to respond to these demands. Contextual factors can be addressed independent of the volume of COVID-19-
related care being provided, and include the responsiveness of the system to addressing and supporting HCW/FR’s needs, and ensuring they
are not put at unnecessary risk. Stressors represent a synthesis of factors identified from the quantitative and qualitative analyses; mitigation
strategies represent concrete examples of ways in which the identified stressors could be modified, minimized, or mitigated. Mitigation or
intervention approaches may vary depending on the most relevant occupational stressors for a specific group. For example, the strong

relationship between demoralization and both psychiatric symptoms and adverse occupational outcomes in FR, along with the emphasis in free-
text responses of fear of or enacted reprisal from leaders and betrayal by colleagues, suggest interventions focused on responsiveness and clear
communication from leadership and protections of job and financial security may be particularly important for many FR. The high rates of

PTSD symptoms and the relationship of these symptoms to a high likelihood of leaving one’s current field for nurses may suggest that
interventions focused on decreasing the risk of PTSD, and increasing the availability and utilization of treatment for PTSD, may be of

particularly high priority for nurses. An alternative example of a conceptual framework for planning risk mitigation and interventions based
on a literature review can be found in Schwartz et al5
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