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Abstract
Background: During the COVID- 19 pandemic, health care provider well- being was 
affected by various challenges in the work environment. The purpose of this study 
was to evaluate the relationship between the perceived work environment and men-
tal well- being of a sample of emergency physicians (EPs), emergency medicine (EM) 
nurses, and emergency medical services (EMS) providers during the pandemic.
Methods: We surveyed attending EPs, resident EPs, EM nurses, and EMS providers 
from 10 academic sites across the United States. We used latent class analysis (LCA) 
to estimate the effect of the perceived work environment on screening positive for 
depression/anxiety and burnout controlling for respondent characteristics. We tested 
possible predictors in the multivariate regression models and included the predictors 
that were significant in the final model.
Results: Our final sample included 701 emergency health care workers. Almost 23% 
of respondents screened positive for depression/anxiety and 39.7% for burnout. 

www.wileyonlinelibrary.com/journal/acem
mailto:
https://orcid.org/0000-0001-7230-2583
https://orcid.org/0000-0003-0192-3133
https://orcid.org/0000-0002-5622-1705
https://orcid.org/0000-0002-7030-331X
mailto:jblanchard@mfa.gwu.edu


852  |   
THE PERCEIVED WORK ENVIRONMENT AND WELL- BEING: A SURVEY OF EMERGENCY HEALTH 

CARE WORKERS DURING THE  COVID - 19 PANDEMIC

INTRODUC TION

As health care organizations went into crisis mode during the 
COVID- 19 pandemic, employee health and safety were jeopardized. 
Health care workers (HCWs) faced limited availability of personal 
protective equipment (PPE), inadequate infection control practices, 
and staffing shortages.1– 3 They worked in environments that were 
unsafe for themselves and their patients.1– 3 In addition to the phys-
ical threat of exposure to COVID- 19, there was the emotional toll of 
worrying about transmitting the illness to loved ones.4 Emergency 
HCWs faced unprecedented rates of anxiety, depression, and 
burnout.5– 8

While lack of available resources may have contributed to these 
adverse mental health outcomes, the relationship between per-
ceived working conditions and mental health is likely more complex. 
Workers who perceive a more positive working environment can 
potentially mitigate the role of low resources on stress, while per-
ceptions of a less supportive working environment may exacerbate 
this association. Prior studies acknowledge the role of these factors 
individually in contributing to HCW stress during the pandemic, but 
do not attempt to evaluate the relationship or direction of effects of 
these factors in concert.6,9– 12

The purpose of this study was to evaluate the relationship be-
tween the perceived work environment and mental well- being of 
a sample of emergency physicians (EPs), emergency medicine (EM) 
nurses, and emergency medical services (EMS) providers during 
the COVID- 19 pandemic. Our study is unique because we used la-
tent class analysis (LCA) to examine the association between the 
perceived working environment on workplace stress as a mediator 
causing depression, anxiety, and burnout. We explored both posi-
tive and negative factors that affect mental health outcomes. We 
hypothesized that perceived adverse working conditions would be 

associated with a high proportion of emergency HCWs screening 
positive for depression, anxiety, and burnout and this would largely 
be attributable to job stress, but that a positive organizational cul-
ture would help offset this relationship. We also hypothesized that 
EM nurses would report the poorest mental health due to extended 
patient contact.

METHODS

Study design

We conducted a cross- sectional survey at 10 academic emergency 
departments (EDs) across the United States to evaluate the impact of 
perceived workplace conditions on the mental health of emergency 
HCWs during the COVID- 19 pandemic. The study was part of a larger 
mixed- methods study. From November 19, 2020, to December 31, 
2020, we surveyed EPs, EM nurses, and EMS providers across the 10 
sites using a questionnaire that measured perceived workplace con-
ditions and psychological distress as well as factors that influence 
the relationship. The institutional review board (IRB) of the principal 
investigator (PI) in Washington, DC, approved the study and acted as 
the IRB of record for all 10 sites.

Study setting and sample

The 10 academic sites varied in terms of geographic location, hos-
pital size, and confirmed COVID- 19 cases in their county/city at the 
time of selection in June 2020 (range 388 cases/100,000– 2690 
cases/100,000).13 The sites were Birmingham (Alabama); Dallas 
(Texas); Detroit (Michigan); Fulton County (Georgia); Los Angeles 

Nurses were significantly more likely to screen positive for depression/anxiety (ad-
justed odds ratio [aOR] 2.04, 95% confidence interval [CI] 1.11– 3.86) and burnout 
(aOR 2.05, 95% CI 1.22– 3.49) compared to attendings. The LCA analysis identified 
four subgroups of our respondents that differed in their responses to the work envi-
ronment questions. These groups were identified as Work Environment Risk Group 1, 
an overall good work environment; Risk Group 2, inadequate resources; Risk Group 
3, lack of perceived organizational support; and Risk Group 4, an overall poor work 
environment. Participants in the two groups who perceived their work conditions as 
most adverse were significantly more likely to screen positive for depression/anxiety 
(aOR 1.89, 95% CI 1.05– 3.42; and aOR 2.04, 95% CI 1.14– 3.66) compared to partici-
pants working in environments perceived as less adverse.
Conclusions: We found a strong association between a perceived adverse working 
environment and poor mental health, particularly when organizational support was 
deemed inadequate. Targeted strategies to promote better perceptions of the work-
place are needed.
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(California); New Orleans (Louisiana); New York City (New York); 
Omaha (Nebraska); Providence (Rhode Island); and Washington, 
DC. We aimed to survey 15 attending EPs, 15 resident EPs, 20 EM 
nurses, and 15 EMS providers at each site for a total of 650 partici-
pants, given our budget and with as little selection bias as possible. 
To do this, the principal collaborator at each site sent the PI an email 
list with the contact information of all EPs, residents, and nurses 
working at the site. The statistician for the project randomly se-
lected 20 full- time EM attendings, 20 EM residents, and 27 full- time 
nurses from each site's master list; we assumed a 75% response rate.

The PI sent an email via Redcap to all those randomly selected, 
inviting them to participate. The email included a hyperlink to a 
Redcap survey and written consent that was implied by the com-
pletion of the survey. The survey took approximately 10 min to 
complete and all respondents who completed the survey received a 
$10 Amazon gift card. The survey was anonymous; however, it was 
designed to track the participation rate by site and provider type. 
This made it possible to resend the survey link to non- responders 
without being able to specifically identify them. We resent the sur-
vey to nonresponders a maximum of five times before we randomly 
selected a second batch of participants according to the provider 
response rate at each site until we reached the target sample size.

Survey

Guided by the conceptual framework we developed to evaluate the 
influence of perceived working conditions during the COVID- 19 
pandemic on the health of emergency HCWs (see Figure S1), we de-
signed the survey to measure the following: (1) worker demographic 
and job characteristics; (2) workplace conditions and organizational 
factors; (3) mental health and well- being; (4) job stress; and (5) per-
ceived handling of the pandemic by the public, government, and 
news/social media. We reviewed the survey with our entire inves-
tigative team and piloted it on five HCWs who were not included in 
the final sample to test for comprehension and usability.

A copy of the survey is included in Figure S2. In addition, a sum-
mary of the scales and questions we included in the survey and 
how we categorized them for analysis can be found in Table S1. A 
brief summary of the survey components follows and Table S1 de-
tails how we measured each construct (i.e., validated scale or self- 
designed question), the number of items, and how we treated them 
in the analysis.

The first section of the survey measured background informa-
tion of the respondent, their family, and their job. For example, we 
asked each participant about their marital status, how many people 
they lived with, whether they had primary childcare responsibilities, 
and whether they or a family member were at risk of COVID- 19 
complications. We also asked respondents how long they had been 
working in their current profession, whether they worked a fixed or 
rotating schedule, and how many hours they worked per shift.

The second section of the survey measured perceived work-
place conditions and organizational factors that influence the work 

environment using scales developed by the National Institute of 
Occupational Safety and Health14 or by Maunder and colleagues15 
during the SARS epidemic. Respondents rated the adequacy of in-
fection control training and PPE.15 We used an organizational sup-
port scale that asked about employer appreciation, with employee 
well- being taken into account, availability of emotional support ser-
vices at work, and supportive workplace as well as other scales that 
measured whether specific types of people at work were supportive 
(i.e., organizational leadership, supervisor, and colleagues).14,15 We 
also asked participants whether they had experienced any reduc-
tions in pay, benefits, or staffing.

The third section of the survey measured mental health out-
comes including our primary outcomes: depression and anxiety. 
We used the four- item Patient Health Questionnaire for Anxiety 
and Depression (PHQ- 4) and categorized respondents as positive 
for depression/anxiety if their score was ≥6 (moderate to severe).16 
We assessed our secondary outcome, burnout, with a single item 
measure.17 We defined burnout as a score of 4 or greater which in-
dicates that the participant reported feeling burnout at least once 
per week. We also asked respondents about specific sources of 
anxiety, including ability to pay their bills, perceived effects of the 
public health response to COVID- 19, of the community not adhering 
to public health guidelines, and of misinformation by the news or 
social media so that we could control for these sources of anxiety 
when evaluating the influence of working conditions on depression/
anxiety and burnout.18

Finally, the survey also included scales and questions that we 
hypothesized may act as possible mediators or moderators of the 
relationship between working conditions and mental health. More 
specifically, we included a 5- item job stress scale so that we could 
evaluate whether job stress acts as a mediator between working 
conditions and mental health.19

To control for the possibility that survey responses may be in-
fluenced by COVID- 19 transmission rates in their community at the 
time of survey administration, we created two variables that re-
flected whether the community was in a COVID- 19 surge during the 
period of survey administration as well as how many days had lapsed 
between the community's first major COVID- 19 peak and survey 
administration.13

Statistical analysis

The analysis was conducted in five phases. First, we examined the 
relationship among the items that measured perceived working 
conditions and the organizational factors that influence them. The 
majority of the conditions were measured using a single item with 
a dichotomous response option (i.e., yes or no) and the few that 
were not were dichotomized as above or below the sample mean 
(see Table S1). For each condition, a value of 1 represents a more 
adverse state. Among the 16 working conditions, missing data were 
minimal (i.e., <2%). We used multiple imputation by chained equa-
tions (MICE) and assumed missing at random to impute the missing 
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dichotomous values for each item. For each pair of working condi-
tions, we computed a log odds ratio (OR; and the corresponding OR) 
to measure the strength of the association. All bivariate analyses 
were corrected for the multiple comparisons we made using the 
Bonferroni correction method.20

Second, because of the moderate to strong association among 
many of the workplace conditions, we used LCA to identify distinct 
work environment risk groups. Rather than examine each workplace 
condition in isolation, we used LCA to identify a finite number of 
subgroups of our cohort with similar response profiles to the work-
place condition questions. We estimated LCA models with C = 3– 6 
classes. We estimated the Akaike information criterion (AIC) and 
Bayesian information criteria (BIC) for each C to evaluate the dif-
ferent class model solutions. We also examined the model diagnos-
tics, including class size, entropy, and average latent class posterior 
probability. After we identified the work environment risk groups, 
we evaluated the relationship between each perceived workplace 
condition and perceived work environment risk group using a chi- 
square test of homogeneity.

Third, we examined the percent distribution of respondent char-
acteristics, perceived work environment risk group, and community 
COVID- 19 status at time of survey on depression/anxiety and burn-
out using a chi- square test of homogeneity for categorical variables 
and ANOVA for continuous variables.

Fourth, we separately estimated the effect of the perceived 
work environment on screening positive for depression/anxiety 
and burnout controlling for respondent characteristics, community 
COVID- 19 status, and site. We tested all possible predictors in the 
multivariate logistic regression models and included the predictors 
that were significant in the final models (p ≤ 0.05).

Finally, we evaluated the extent to which job stress acted as an 
atemporal mediator between the perceived work environment and 
the two mental health outcomes. In other words, could the relation-
ship between the perceived work environment and depression/anx-
iety and burnout be explained by job stress? To do this, we estimated 
the mediating effect of job stress by subtracting the difference in 
the regression coefficients of the perceived work environment risk 
groups of the model that did (direct effect) from the model that did 
not include job stress (total effect) and dividing the difference by the 
total perceived work environment risk group effect. We used the 
bootstrap method to estimate the 95% confidence intervals (CIs) for 
the mediation effect estimates.

RESULTS

For all EMS providers at the 10 sites and EM nurses at two sites, the 
site principal collaborators distributed flyers to recruit respondents 
because a master email list was not available. Of the 802 surveys 
completed, 701 were eligible after excluding duplicates or surveys 
with missing job title information. The average response rates for 
EM attendings, residents, and nurses were 73%, 80%, and 75%, re-
spectively (the nurse response rate excludes the two sites where we 

used recruitment flyers). The average response rate across the 10 
sites was 77% with a range of 51%– 91% (excluding EMS providers at 
all sites and the nurses at the two sites that used flyers).

The mean (±SD) age of the 701 emergency HCWs in our sample 
was 35 (±10) years old (see Table 1). The sample was almost equally 
represented by sex (52% male) and one- third of respondents were 
Black, Hispanic, Asian, or other race. On average, the participants 
reported working in their current profession for 8 years (SD ±8) 
and 21% reported they had been infected by COVID- 19. Attending 
EM physicians were the least likely to report being infected by 
COVID- 19 (13%) compared to the other emergency HCWs (21%– 
24%). Job stress was highest among the nurses (mean 3.7) and EMS 
providers (mean 3.5) compared to the attendings (mean 3.2) and res-
idents (mean 3.1).

Many of the perceived workplace conditions were strongly 
associated with one another (see Figure S3). For example, there 
was a strong association between an unsupportive workplace and 
no mental health resources offered by the employer (OR 8.2, 95% 
CI 5.3– 12.8). The employer not taking employee well- being into 
 account was strongly correlated with work life not made easier by 
administration (OR 6.8, 95% CI 4.6– 10.2), supervisor (OR 7.9, 95% CI 
5.2– 12.2), and colleagues (OR 8.5, 95% CI 5.7– 12.8). There was also 
a strong relationship between the perception of inadequate infec-
tion control training and the perception of no protective equipment 
available (OR 9.3, 95% CI 5.8– 15.1). Decrease in pay and decrease in 
benefits were significantly related to one another (OR 10.0, 95% CI 
5.9– 17.1) but not to the majority of the other workplace condition 
variables.

The LCA identified subgroups of our respondents that differed 
in their responses to the perceived work environment questions 
(see Table S2). The BIC identified a four- class model, the AIC sug-
gested a six- class model but the smallest class size was too small 
(4%). Because the four- class model also had good model fit and the 
four groups differentiated themselves well, we selected the four- 
class model solution. The prevalence of perceived adverse working 
conditions differed significantly across the four perceived work en-
vironment risk groups (see Table S3).

Figure 1 displays the four perceived work environment risk 
groups identified by the LCA using a radar chart. Work Environment 
Risk Group 1, an overall good work environment, includes 40% of 
our sample (depicted in light green). Less than 10% of participants in 
this group reported a poor physical environment, inadequate train-
ing, or insufficient protective equipment. They reported satisfaction 
with all aspects of organizational support (i.e., appreciated by em-
ployers, mental health resources available) and with the social sup-
port of their colleagues and supervisor. The single major complaint 
in this group was 64% reported that their work life was not made 
easier by their administration. While this is high in Risk Group 1, it 
is meaningfully lower than the other risk groups (range 91%– 96%).

Risk Group 2, inadequate resources (depicted in yellow), in-
cludes 23% of the sample. Participants in this work environment 
risk group were more likely to report a poor physical environment 
(48%), not having easy access to COVID- 19 testing at work (48%), 
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and not feeling adequately protected from COVID- 19 exposure at 
work (56%) compared to participants in Risk Group 1. The majority 
of respondents were satisfied with organizational and social support 
in their work environment. Almost three- quarters (70%) reported 
that their employer took their well- being into account when making 
decisions and more than half were satisfied with the support they 
received from their supervisor (53%) and colleagues (66%).

Risk Group 3 is characterized by a lack of organizational support 
(shown in purple) and represents 18% of the sample. A higher percent-
age of respondents in this class reported an adequate physical envi-
ronment (70%), satisfactory training (87%), and protective equipment 
(99%) compared to participants in Risk Group 2. However, 99% of re-
spondents in this work environment risk group reported that they did 
not feel appreciated by their employer, 56% stated that the workplace 
was not supportive, and 40% reported that their employer did not take 
their well- being into account when making decisions. Risk Group 3 par-
ticipants were also more likely to report a decrease in pay (23%) and 
benefits (19%) compared to respondents in the other risk classes.

Risk Group 4 is the poorest work environment (shown in red) and 
consists of 19% of the sample. Participants in this group were the 
most likely to report a poor physical environment (67%), inadequate 
training (52%), and inadequate protective equipment (61%). Three- 
quarters felt inadequately protected from COVID- 19 exposure at 

work. All respondents in this group felt unappreciated by their em-
ployer, they described their workplace as unsupportive (97%) and 
they did not feel that the administration (96%) or their supervisor 
(70%) made their work life easier. Almost two- thirds (64%) of partic-
ipants in Risk Class 4 also stated that their organization did not have 
emotional support resources available. Notably, nurses and EMS 
providers were significantly more likely to cluster in Risk Groups 3 
and 4 (53% and 38%, respectively) compared to attending and resi-
dent physicians (26%; see Table 1).

Table 2 displays the relationship between different types of 
risk factors and screening positive for our mental health outcomes. 
Almost 23% of respondents screened positive for depression/
anxiety and 39.7% for burnout. Nurses were significantly more 
likely to screen positive for depression/anxiety (42%) and burnout 
(43%) compared to the other emergency HCWs. Participants who 
reported that they or one of their household members were at 
increased risk of COVID- 19 complications were significantly more 
likely to screen positive for both outcomes. Depression/anxiety 
and burnout were also significantly associated with other types 
of stressors such as concern about paying bills, misinformation 
about COVID- 19 in the news/media, the public health response 
to COVID- 19, and their community not adhering to public health 
guidelines.

TA B L E  1  Percent distribution of selected respondent characteristics and work environment risk class by type of emergency HCW

Characteristic Overall, N = 701

Emergency HCW

Attending, n = 159 Resident, n = 169 Nurse, n = 221 EMS, n = 152

Respondent characteristics

Age (years)* 35.3 (±9.7) 42.2 (±9.3) 29.7 (±4.3) 34.9 (±10.1) 34.8 (±9.7)

Male gender* 364 (52) 99 (62) 105 (62) 50 (23) 110 (72)

Race*

Non- Hispanic White 470 (67) 121 (76) 113 (67) 142 (64) 94 (62)

Non- Hispanic Black 65 (9) 12 (8) 16 (9) 18 (8) 19 (13)

Hispanic 46 (7) 4 (3) 2 (1) 19 (9) 21 (14)

Asian 71 (10) 17 (11) 23 (14) 25 (11) 6 (4)

Other 48 (7) 5 (3) 15 (9) 17 (8) 11 (7%)

Years in profession* 8.3 (±8.2) 12.7 (±8.4) 2.6 (±3.1) 8.2 (±8.3) 10.2 (±8.3)

Lives alone 149 (21) 23 (14) 50 (30) 46 (21) 30 (20)

Infected by COVID- 19 144 (21) 20 (13) 41 (24) 46 (21) 37 (24)

Perceived work environment

Work environment risk class*

Class 1 (overall good work 
environment)

283 (40) 82 (52) 88 (52) 56 (25) 57 (38)

Class 2 (inadequate resources) 159 (23) 36 (23) 37 (22) 48 (22) 38 (25)

Class 3 (lack of organizational 
support)

124 (18) 24 (15) 25 (15) 51 (23) 24 (16)

Class 4 (poor work environment) 135 (19) 17 (11) 19 (11) 66 (30) 33 (22)

Job stress* 3.4 (±0.8) 3.2 (±0.8) 3.1 (±0.7) 3.7 (±0.7) 3.5 (±0.8)

Note: Data are reported as mean (±SD) or n (%).
Abbreviation: HCW, health care worker.
*p < 0.00625 after Bonferroni correction for all the comparisons.
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Participants who perceived that they worked in more adverse 
working environments (Risk Classes 3 and 4) were significantly 
more likely to screen positive for depression/anxiety and burnout 
compared to those who did not (i.e., Classes 1 and 2). The mean job 
stress score was also significantly higher among participants who 
were positive for depression/anxiety (mean 3.8) and burnout (mean 
3.8) compared to those who were not (mean 3.3 and mean 3.1, re-
spectively; p < 0.05).

There was no significant difference in the percentage of re-
spondents who screened positive for the mental health outcomes 
by whether the survey was administered during a local surge in 
COVID- 19 cases (see Table 2). However, the average days since 
the first COVID- 19 peak in the community was significantly higher 
among participants who screened positive for depression/anxiety 
(mean 124) and burnout (mean 118) compared to those that did not 
(mean 93 and mean 89, respectively; p < 0.05).

Table 3 shows the results of the multivariate logistic regression 
models of the significant predictors of both mental health outcomes 
with and without job stress. Nurses were significantly more likely to 
screen positive for depression/anxiety (adjusted OR [aOR] 2.04, 95% 
CI 1.11– 3.86) and burnout (aOR 2.05, 95% CI 1.22– 3.49) compared 
to attendings, adjusted for other factors. Participants who reported 
that it was not easy to talk with their spouse/significant other, rela-
tive, or friends were significantly more likely to screen positive for 
both mental health outcomes compared to those who did have a 
confidant. Participants who reported being extremely anxious about 
paying their bills or about their community's response to COVID- 19 
were also significantly more likely to screen positive for depression/
anxiety and burnout compared to those who reported somewhat to 
no anxiety over these issues.

The perceived work environment was also significantly associated 
with both mental health outcomes (see Table 3). Participants in Work 

F I G U R E  1  Radar chart displaying the four perceived work environment risk groups by each perceived workplace condition. The four 
perceived work environment risk groups identified by LCA display different typologies across the 16 perceived workplace conditions. LCA, 
latent class analysis; PPE, personal protective equipment.
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Environment Risk Groups 3 and 4 were significantly more likely to 
screen positive for depression/anxiety (aOR 1.89, 95% CI 1.05– 3.42; 
and aOR 2.04, 95% CI 1.14– 3.66, respectively) compared to partici-
pants in Risk Group 1. The relationship between the perceived work 
environment and burnout was similar but participants in Work Group 

2 also had a significantly higher odds of screening positive for burn-
out (aOR 2.07, 95% CI 1.27– 3.40) compared to those in Work Group 1. 
When we added job stress to the model, not only was it a significant 
predictor of depression/anxiety but it also fully mediated (100%) the 
relationship between the perceived work environment risk group and 

TA B L E  2  Percent distribution of respondent, work environment, and community characteristics by mental health outcomes

Characteristic

Positive for depression/anxiety Positive for burnout

No, n = 532 Yes, n = 156 No, n = 415 Yes, n = 273

Respondent

Age (years)* 35.8 (±9.6) 33.0 (±9.5) 35.9 (±9.7) 34.2 (±9.7)

Male gender** 297 (56) 59 (38) 243 (59) 113 (41)

Race

Non- Hispanic White 356 (67) 104 (67) 280 (67) 181 (66)

Non- Hispanic Black 49 (9) 16 (10) 41 (10) 24 (9)

Hispanic 32 (6) 14 (9) 28 (7) 18 (7)

Asian 62 (12) 9 (6) 44 (11) 27 (10)

Other 32 (6) 13 (8) 21 (5) 23 (8)

Present job title**

Attending EP 135 (25) 22 (14) 115 (28) 42 (15)

Resident EP 135 (25) 31 (20) 114 (27) 52 (19)

EM nurse 152 (29) 66 (42) 102 (25) 117 (43)

EMS provider 110 (21) 37 (24) 84 (20) 62 (23)

Years in profession 8.6 (±8.4) 7.0 (±7.0) 8.3 (±8.4) 8.2 (±8.1)

Lives alone 112 (21) 34 (22) 86 (21) 61 (22)

Has primary childcare responsibilities 149 (28) 42 (27) 122 (29) 69 (25)

Self or household member at risk of COVID- 19 complications** 172 (32) 72 (46) 128 (31) 116 (42)

Infected by COVID- 19 107 (20) 37 (24) 86 (21) 57 (21)

Not easy to talk with spouse, relative, or friends** 50 (9) 33 (21) 35 (8) 49 (18)

Life not made easier by spouse, relative, and friends 74 (14) 34 (22) 63 (15) 46 (17)

Extremely anxious about paying bills during COVID- 19** 53 (10) 40 (26) 31 (7) 61 (22)

Extremely anxious about misinformation in news/media** 241 (45) 105 (67) 166 (40) 181 (66)

Extremely anxious about government/public health response to 
COVID- 19**

184 (35) 81 (52) 128 (31) 137 (50)

Extremely anxious about people in my community not adhering to 
public health guidelines**

164 (31) 92 (59) 125 (30) 131 (48)

Used mental health resources during pandemic* 95 (18) 50 (32) 75 (18) 70 (26)

Perceived work environment

Work environment risk class**

Class 1 (overall good work environment) 236 (44) 39 (25) 223 (54) 52 (19)

Class 2 (inadequate resources) 126 (24) 33 (21) 95 (23) 64 (23)

Class 3 (lack of organizational support) 86 (16) 36 (23) 61 (15) 60 (22)

Class 4 (poor work environment) 84 (16) 48 (31) 36 (9) 97 (36)

Job stress score** 3.3 (±0.8) 3.8 (±0.7) 3.1 (±0.7) 3.8 (±0.7)

Community perceptions and risk of COVID- 10

Surge during survey period 482 (91) 140 (90) 375 (90) 247 (90)

Days since first peak 93 (±138) 124 (±137) 89 (±138) 118 (±136)

Note: Data are reported as mean (±SD) or n (%).
*p < 0.0025 for depression/anxiety only; **p < 0.0025 for both depression/anxiety and burnout after Bonferroni correction for all the comparisons.
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depression/anxiety. Job stress was also a significant predictor of burn-
out but its mediation effect was partial (i.e., 5%– 20%).

DISCUSSION

A high rate of respondents in our sample screened positive for de-
pression/anxiety, and burnout. Notably, individuals who worked in an 
environment with few resources and little perceived organizational 
support had the highest rates of depression/anxiety and burnout. 
Respondents who worried about a loved one at risk for contracting 
COVID- 19 or who had the added stress of worrying about paying 
bills, being exposed to public misinformation, and concern about the 
public's response to the pandemic were more likely to report nega-
tive mental health sequelae.

Our rates of positive screens for depression/anxiety among 
emergency HCWs were within the range of that shown in previous 
studies during this period (anxiety [13%– 44%],6,9,10,12,21 depres-
sion [20%– 50%],5,6 burnout [30%– 49%]).6,10,22,23 Although limited 
and mainly measured in smaller populations, prepandemic studies 
have demonstrated high overall rates of burnout24 and depression25 
among EPs, particularly among residents. Nurses also have high 
baseline rates of depression and burnout especially when hospital 
based.26 Less work has focused on the EMS population, although re-
ported burnout rates are high.27,28 It is important to note that many 
prior studies focused on limited samples and none have examined 
these outcomes among a combined sample of EPs, nurses, and EMS 
providers.

Many approaches to HCW health and wellness during the pan-
demic have focused on addressing mental health outcomes during 
times of crisis, such as through hospital- based peer support pro-
grams and stress management techniques.29,30 While mental health 

support and interventions targeting individual- level stress relief 
and resilience building are important, it is crucial to emphasize that 
organizational factors must also be addressed as a root cause of 
burnout, depression, and anxiety. Failure to recognize the role of 
these organizational factors can result in unfair blaming of symp-
tomatic individuals for their failure to show resilience. Approaches 
to address burnout and mental health must be multifactorial. This 
includes fostering healthier workplace environments, improv-
ing organizational culture, and ultimately implementing broader 
policy- level changes.

We found a strong association between an adverse working en-
vironment and poor mental health particularly when organizational 
support was deemed inadequate. Providers in Work Environment 
Risk Groups 3 and 4, which had the most challenging working con-
ditions, were most likely to report symptoms of depression/anxiety 
and burnout. For example, Group 4 HCWs comprised the largest 
percentage of those who screened positive for depression/ anxiety 
and for burnout. They reported poor workplace conditions across all 
domains, including a poor physical work environment, inadequate 
training, limited equipment, poor employer support, and lack of ap-
preciation by leadership.

The perception of a poor organizational structure among 
a significant proportion of emergency HCWs is not a new find-
ing. Rather, the COVID- 19 pandemic has further exposed an al-
ready flawed work environment.31– 33 The National Academy of 
Medicine has developed a framework to address provider well- 
being at multiple points including at the site of care delivery, at 
the organizational level, and at the industry level.34 The Institute 
for Healthcare Improvement suggests that health care leaders 
gather input directly from employees about their perceptions 
of ideal working conditions, address barriers to achieving these 
ideals, and then follow metrics to assess the impact of changes.35 

TA B L E  3  Adjusted OR (95% CI) of screening positive for depression/anxiety and burnout by significant respondent, perceived work 
environment, and community characteristics

Characteristica

Depression/anxietyb Burnoutb

Without job stress With job stress Without job stress With job stress

Job title (attending)

Resident 1.53 (0.81– 2.95) 1.77 (0.92– 3.48) 1.27 (0.74– 2.20) 1.47 (0.83– 2.60)

Nurse 2.26 (1.26– 4.18) 1.91 (1.04– 3.6) 2.25 (1.35– 3.8) 1.78 (1.03– 3.07)

EMS provider 1.84 (0.95– 3.64) 1.53 (0.76– 3.10) 1.63 (0.91– 2.93) 1.35 (0.73– 2.49)

Not easy to talk with spouse, relative, or friends 2.29 (1.3– 4.02) 2.16 (1.21– 3.86) 1.93 (1.09– 3.44) 1.83 (1.01– 3.32)

Extremely anxious about paying bills 2.11 (1.26– 3.50) 1.93 (1.13– 3.27) 2.24 (1.31– 3.88) 2.06 (1.17– 3.66)

Extremely anxious about community response 1.52 (1.28– 1.8) 1.39 (1.17– 1.67) 1.52 (1.3– 1.79) 1.39 (1.18– 1.65)

Perceived work environment Risk Class 1 (good work environment)

Risk Class 2 (inadequate resources) 1.2 (0.68– 2.11) 0.96 (0.53– 1.72) 2.48 (1.53– 4.04) 2.01 (1.22– 3.34)

Risk Class 3 (lack of organizational support) 2.08 (1.17– 3.69) 1.83 (1.01– 3.29) 3.61 (2.15– 6.12) 3.29 (1.92– 5.69)

Risk Class 4 (poor work environment) 2.27 (1.28– 4.04) 1.46 (0.79– 2.69) 9.56 (5.5– 16.98) 6.74 (3.75– 12.32)

Job stress (continuous) Not applicable 2.32 (1.67– 3.27) Not applicable 2.69 (2.00– 3.68)

aReference group in parentheses.
bModels include a fixed effect for site (not shown).
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Organizations are starting to recognize the importance of ad-
dressing HCW well- being.36 It is important that providers feel 
comfortable using mental health resources at the workplace with-
out stigma or fear of negative repercussions on work or licensure.7 
Strategies to address burnout include investment in technology 
to support provider work tasks, reducing administrative burdens, 
and providing a positive and supportive work and learning envi-
ronment. Small- scale approaches that shorten working hours and 
streamline HCW workload and that engage frontline providers in 
identifying potential interventions that improve well- being may be 
effective.37– 42 However, most of these interventions are oriented 
to the physician rather than to other HCWs such as nurses or EMS 
providers. In addition, few are specifically targeted to emergency 
HCWs, who have unique workplace challenges.43,44

In the recognition the importance of addressing burnout and 
stress, the U.S. Department of Health and Human Services recently 
budgeted over 100 million dollars to address issues to promote men-
tal health well- being among HCWs.45 As part of this initiative, 45 
health care organizations have received grants to address this issue 
over the next 3 years.46

While more work needs to be done to evaluate the most ef-
fective approaches to reducing job stress for emergency HCWs, 
what is certain is that the consequences of burnout, depression, 
and anxiety can be detrimental, both to HCWs and to patients. 
Poor HCW mental well- being is associated with lower produc-
tivity and decreased job satisfaction.47 It is also associated with 
an increased risk of workplace errors that can undermine patient 
safety.48,49 Burnout additionally can lead to problems at the orga-
nizational level, lowering staff retention rate and affecting overall 
output, resulting in loss of health care revenue and further staff-
ing shortages.47 At extremes, it can lead to HCW substance use 
and suicide.50– 52

LIMITATIONS

Our study has a number of limitations. First, all data are self- 
reported. Second, the cross- sectional nature of the data limited us 
to an atemporal mediation analysis. We cannot establish causality 
between our mental health outcomes and the risk factors due to 
the lack of a temporal sequence of events. In addition, because do 
not have a baseline assessment of our mental health outcomes, 
we cannot rule out the possibility of their existence prior to the 
pandemic. Third, the generalizability of our results may be limited 
because the sample is based on emergency HCWs employed at 
10 academic sites and not all types of participants were randomly 
selected Fourth, although we focused on job stress, we under-
stand that in many cases there may have been overlap with home 
stress. Finally, although we relied largely on validated scales, we 
did include some self- designed items tailored to the pandemic that 
were pilot tested in a sample prior to administration of the survey 
to our study sample. To increase the interpretability of the LCA, 
we dichotomized some of the workplace conditions based on an 

arbitrary cutoff point rather than previously validated threshold 
levels.

CONCLUSIONS

In conclusion, the COVID- 19 pandemic undeniably presents extraor-
dinary hardship on the mental health and well- being of emergency 
health care workers. Our study demonstrated a strong association 
between a perceived adverse working environment and poor mental 
health. This was particularly present when the perceived organiza-
tion work environment was not favorable, demonstrating potential 
opportunities for intervention. Ultimately, a culture change that pri-
oritizes health care worker well- being is crucial as we look toward 
the future.
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