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Abstract
Objectives: Healthcare workers in the emergency department are exposed to a wide range of physical and psycho-social risks or hazards in the work-
place. The aim of this study was to investigate the impact of exposure to, the occurrence and perceived risks of, and the worry about, occupational 
hazards among emergency and hospital physicians in the time of COVID. Material and Methods: Based on the review of occupational hazards in 
emergency physicians, a questionnaire already used and validated in another study, conducted in 2016, was constructed. The questionnaire consisted 
of both socio-demographic questions and questions regarding the exposure to, the occurrence and perceived risks of, and the worry about, the follow-
ing occupational hazards: infectious diseases, COVID-19, physical hazards, violence at work, and stressful situations at work that can cause burnout. 
A total of 497 questionnaires were distributed to Belgian emergency and hospital physicians in April 20–May 26, 2020. Results: Overall, 319 responses 
(out of 497 questionnaires) were collected, of which 196 were eligible for statistical analysis. Of the respondents, 32% stated to be confronted with 
violence and 54% to suffer from health problems related to their work. The exposure to, and the occurrence and perceived risks of, occupational 
hazards and, more specifically, the exposure to COVID-19 (88%) and its occurrence (10%), and also the worry about these hazards, appear to be 
high in physicians working in the emergency department. The worry about each of these outcomes is predicted by the supposed exposure, occurrence, 
and perceived risks. Conclusions: The exposure to, and the occurrence and perceived risks of, physical hazards, violence and burnout are generally 
high in physicians in the time of COVID-19. Emergency and hospital physicians in Belgium worry the most about the impact of violence, burnout 
and COVID-19. Int J Occup Med Environ Health. 2021;34(3):373–83
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outbreak [8–11], and psychological symptoms related to 
stressful situations at work [12,13]. During the SARS 2003  
outbreak, 1 in 5 cases were healthcare staff [14], and 
recent data from Italy have indicated that almost 20% of 
healthcare workers were infected with COVID-19 [15].
Also, there is evidence that physical factors are one of 
the major sources of worry among emergency and hospital 
physicians, especially during epidemic outbreaks, leading 
to some form of emotional turmoil such as burnout or de-
pression [16]. Work-related stress is, moreover, a well-de-
fined problem in healthcare workers [17–20], and especial-
ly among emergency care professionals who are confront-
ed not only with a constantly varying, hectic and irregular 
work environment but also with traumatic incidents, with 
injured persons and choices about life and death [21].
Consequently, the aim of this study was to investigate 
the impact of:
 – the exposure to, and the occurrence and perceived risks 

of, the occupational hazards among emergency and 
hospital physicians in the time of COVID-19,

 – the determinants of worry about the occupational 
hazards among emergency and hospital physicians in 
the time of COVID-19.

The authors have hypothesized that working on the front-
line during the COVID-19 pandemic involves more worry-
ing and severe mental sequels in relation to the exposure 
to, and the occurrence and perceived risks of, infectious 
diseases among emergency and hospital physicians. Fur-
thermore, a positive relationship between the determi-
nants of worry about infectious diseases, violence, burnout 
and COVID-19, and these occupational hazards, has been 
hypothesized.

MATERIAL AND METHODS
Ethics
The ethical approval from the local Bioethics Committee 
of AZ Sint Dimpna Geel (EC No. OG 099, bioethical ap-
proval No. 709, conforming to the Helsinki Declaration as 

INTRODUCTION
In November 2019, a novel coronavirus disease – 
COVID-19, emerged in Wuhan, the capital city of 
the Hubei Province of China [1]. The disease spread within 
a few months throughout China and elsewhere, becoming 
a global health concern [2]. In early March, its transmis-
sion within Belgium was confirmed and the pandemic rap-
idly evolved, with its peak of infections in Belgium around 
the beginning of April 2020 resulting in 1661 new infec-
tions in 1 day. Because of the nature of their work, health-
care workers are exposed to a wide range of physical and 
psycho-social risks or hazards in the workplace [3].
Moreover, since medical and nursing staff are on the front-
line of any epidemic, research on the healthcare workers’ 
mental well-being during earlier viral outbreaks, such as 
the 2003 SARS outbreak, has indicated that the impact 
on the medical staff members’ mental health is signifi-
cant [4].
Although all healthcare workers are exposed to some risk 
of infection during a respiratory illness outbreak, some spe-
cialties are likely to be at higher risk than others. Emergen-
cy physicians and critical care staff are likely to be at higher 
risk than those in unrelated or non-acute specialties [5].
The combination of working completely dressed up for pre-
venting the infection, working in high-risk positions, the con-
tinuously increasing number of confirmed and suspected 
cases, the depletion of personal protection equipment, 
the overwhelming workload, having contact with infected 
people, as well as the fact that healthcare workers risk their 
own lives in the line of duty, may all contribute to the mental 
strain resulting in huge stress reactions with possible short- 
and longer-term psychological consequences [6,7].
Also, emergency healthcare staff members reported occa-
sional exposures to bloodborne pathogens [8] hepatitis B, 
hepatitis C, non-A, non-B hepatitis, human immunodefi-
ciency virus (HIV) [9], Mycobacterium tuberculosis, latex 
allergy, nitrous oxide, and COVID-19, but also verbal 
aggression and physical violence during the COVID-19 
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 – Occurrence: Have you ever, in your function as a physi-
cian, experienced one of the following infections/work-
related problems? Yes/No (scale: 1–0);

 – Risk perception: To what extent do you estimate 
the risk of contracting (getting) one of the following in-
fections/work-related problems? (a 10-pt Likert scale, 
from 1 – no risk to 10 – extremely high risk);

 – Worry: To what extent do you worry about contracting 
(getting) one of the following infections/work-related 
problems? (a 5-pt Likert scale: 1 – never, 2 – rarely, 
3 – sometimes, 4 – most of the time, or 5 – almost always).

Statistical data analysis
The statistical software package for Windows, SPSS v. 26.0, 
was used to analyze the data. Descriptive statistics (means, 
standard deviations, percentages) were computed. Pear-
son’s correlations were calculated between all possible 
predictors and outcomes. Hierarchical regression analyses 
were performed to estimate the strength of the associa-
tion between the predictors’ demographic characteristics 
(block 1); the exposure to, and the occurrence of, physical 
(infectious) hazards, COVID-19, violence, work-related 
stress factors that can cause burnout symptoms/the oc-
currence of burnout symptoms (block 2), and perceived 
risks due to these hazards (block 3), on the one hand, and 
the outcome variables regarding the worry about physical 
(infectious) hazards, COVID-19, violence, burnout symp-
toms due to work-related stress factors, on the other hand.

RESULTS
Physicians’ characteristics
More than half of the emergency and hospital physicians 
surveyed were male (54%), and 51% of the respondents 
were aged <40 years. In addition, 42% of the physicians 
were emergency physicians. The average number of years 
the respondents worked in the emergency department was 
7 years (SD 6.8); 85% of them worked full-time in the hos-
pital, and 66% worked in a rotating shift work schedule.

revised in 2013) was obtained for this study. Confidentiali-
ty was guaranteed to all the participants. Informed consent 
was signed by each respondent before data collection.

Study data and participants
Data was obtained from emergency and hospital physi-
cians using a questionnaire, based on a review of occu-
pational hazards in physicians [10,21]. The study partici-
pants were recruited via social media (April 20–May 26, 
2020). The questionnaire was also distributed via social 
media, using a specific survey link, to the participants (in 
April–May 2020). It was sent to 497 physicians in 8 weeks 
of the lockdown, which in Belgium already started on 
March 13, 2020. Of these, 319 signed the informed con-
sent form and returned the questionnaire, which resulted 
in 196 eligible questionnaires.

Survey configuration
The survey consisted of questions related to demographic 
(age, gender) and professional characteristics (senior-
ity, occupation), as well as questions on the exposure 
to, the occurrence and perceived risks of, and the worry 
about, occupational hazards [10,21].
In connection with the above purpose, hazards were ex-
plored for the following 4 categories:
 – infectious diseases (bloodborne pathogens, hepatitis B, 

hepatitis C, non-A, non-B hepatitis, COVID-19, HIV, 
and Mycobacterium tuberculosis);

 – other physical hazards (latex allergy, radiation expo-
sure, and nitrous oxide);

 – violence at work (verbal and non-verbal);
 – burnout (based on the Utrecht Burnout Scale) due to 

work-related stress factors .
For each of these hazards, (or “clusters and hazards” 
items), the following questions were asked:
 – Exposure: Have you ever been, in your function as 

a physician, exposed to one of the following infections/
work-related problems? Yes/No (scale: 1–0);
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violence and one-fourth reported the occurrence of burn-
out symptoms. The risk for physical (infectious) hazards 
was seen as much lower than the risk to be confronted with 
violence, or the risk to develop burnout because of stressful 
situations at work. However, the risk of getting COVID-19 
was 7–10. A similar trend was seen for the worry about all 
occupational hazards, especially COVID-19.
Table 2 displays the correlations between the predictors 
and outcomes included in this study, which were reported 
by the emergency and hospital physicians (N = 196),  con-
cerning:
 – age;
 – working as an emergency physician;
 – the exposure to infectious diseases, COVID-19, vio-

lence, and burnout;

Table 1 displays the exposure to, the occurrence and per-
ceived risks of, and the worry about, physical hazards (in-
fectious diseases) including COVID-19, physical (non-in-
fectious) hazards, violence and burnout in the emergency 
and hospital physicians surveyed (N = 196). Two-thirds of 
the respondents stated to be exposed to infectious diseas-
es, and four-fifths reported being exposed to COVID-19, 
almost half to non-infectious diseases, 65% to violence, 
and 41% to situations that can cause burnout. The report-
ed rate of occurrence of infectious diseases (bloodborne 
pathogens, hepatitis B, hepatitis C, non-A, non-B hepati-
tis, or HIV) was low compared to the rate of occurrence of 
other physical hazards (Mycobacterium tuberculosis, latex 
allergy, radiation, nitrous oxide, or COVID-19). About 
one-third of the respondents reported the occurrence of 

Table 1. The exposure to, the occurrence and perceived risks of, and the worry about, occupational hazards in emergency  
and hospital physicians (N = 196) in Belgium (April 20–May 26, 2020)

Variable
Questions about occupational hazards 

exposure
[n (%)]

occurrence
[n (%)]

risk
(M±SD)

worry
(M±SD)

Infectious diseases (physical hazards)
bloodborne pathogens 98 (50) 5 (3) 3.58±2.56 1.99±1.16
hepatitis B 138 (70) 5 (3) 3.08±2.50 1.76±1.09
hepatitis C 131 (67) 3 (2) 3.52±2.27 2.02±1.13
non-A, non-B hepatitis 89 (45) 3 (2) 3.31±2.35 1.92±1.16
COVID-19 172 (88) 20 (10) 6.08±2.50 3.17±1.24
HIV 142 (73) 4 (2) 3.21±2.36 2.17±1.22
Mycobacterium tuberculosis 140 (72) 11 (6) 3.67±2.38 2.19±1.20

Non-infectious factors (physical hazards)
latex allergy 79 (41) 11 (6) 3.20±2.69 1.72±1.08
radiation 106 (54) 25 (13) 3.70±2.79 2.06±1.25
nitrous oxide inhalation 81 (42) 22 (11) 3.68±2.57 1.92±1.21

Violence 126 (65) 63 (32) 5.73±2.94 2.59±1.35
Burnout (due to work-related stress factors) 80 (41) 47 (24) 5.55±2.63 2.80±1.23

HIV – human immunodeficiency virus.
Exposure: yes – I have been exposed to the hazard (yes/no; scale: 1–0); occurrence: yes – I have personally experienced the hazard  
(yes/no; scale: 1–0); risk perception: a 10-pt Likert scale (from 1 – no risk to 10 – extremely high risk); worry: a 5-pt Likert scale  
(1 – never, 2 – rarely, 3 – sometimes, 4 – most of the time, 5 – almost always).
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 – the occurrence of infectious diseases, COVID-19, vio-
lence, and burnout;

 – the risk of infectious diseases, COVID-19, violence, 
and burnout;

 – the worry about infectious diseases, COVID-19, vio-
lence, and burnout.

Strong correlations were observed between the perceived 
risks of violence, burnout, and COVID-19, and the worry 
about violence, burnout, and specifically COVID-19.

Regression analyses
The results of the hierarchical regression analyses are re-
ported in Table 3.
1. The worry about physical hazards (infectious diseases). 

The regression model including the personal charac-
teristics such as age, gender, and occupation (block 1)  
explained 8% of the variance in the worry about physi-
cal hazards. The exposure to, and the occurrence of, 
physical hazards (block 2) explained an additional 
5% of the variance. The perceived risks (block 3) ex-
plained an extra 33% of the variance. All these predic-
tors were significantly related to the outcome. The final 
model explained 46% (adjusted 44%) of the variance in 
the worry about physical hazards.

2. The worry about violence. The personal character-
istics such as age, gender, and occupation (block 1) 
explained 11% of the variance in the worry about vio-
lence. The exposure to, and the occurrence of, work-
related violence (block 2) explained 10% of the vari-
ance. The perceived risks (block 3) explained an extra 
31% of the variance in the worry about violence. All 
these predictors were significantly related to the out-
come The final model explained 52% (adjusted 51%) 
of the variance in the worry about violence.

3. The worry about burnout. The personal characteris-
tics such as age, gender, and occupation (block 1) ex-
plained 2% of the variance in the worry about burn-
out. The exposure to, and the occurrence of, burnout 
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contrast to these findings as regards the higher occur-
rence of COVID-19 (10%) in the sample involved in this 
study. The perceived exposure to non-infectious hazards 
for latex allergy, radiation, and nitrous oxide inhalation 
ranged 41–54%. As in previous studies, the perceived ex-
posure was higher in the physicians working in the emer-
gency department [10,22–24].
The occurrence of non-infectious hazards in previous 
studies varied between 6–17%. In this study, an occur-
rence of 6% was reported for latex allergy, which could be 
moderately compared to the Canadian study (10%) [22]. 
An occurrence of 13% of radiation was found in this 
study, which was higher in comparison to the U.S. study 
(10%) [23]. The occurrence of nitrous oxide inhalation 
described in this study (11%) was also <25% reported in 
the U.S. study [24].
The perceived risk perception reported by the emergency 
and hospital physicians involved in this study varied from 
a lower 3.20 (SD = 2.69) for latex allergy to a moderate 
3.68 (SD = 2.57) for nitrous oxide inhalation.
The emergency and hospital physicians involved in this 
study reported a high perceived exposure to violence 
during the COVID-19 outbreak. This is not surprising 
since the physicians working in the emergency department 
are frequently confronted with violent patients such as in-
toxicated people, wrongdoers, committers of violence and 
their victims [3,10,17]. The reported occurrence of vio-
lence in this study was 32%, similar to other studies [17]. 
The perceived risk of violence was much higher than for 
physical hazards, which was also comparable to other stud-
ies [15,16,25]. However, the perceived risk of COVID-19 
was much higher during the lockdown period.
For stressful situations at work that can cause burnout, 
the authors observed a high rate of the perceived expo-
sure in almost two-fifths of the emergency and hospital 
physicians (41%). The perceived exposure to situations 
that can cause burnout was similarly high in other studies 
in non-COVID-19 times [26]. Overall, 24% of the emer-

(block 2) explained an additional 7% of the variance. 
Both the burnout predictors were significantly related 
to the outcome. The perceived risks (block 3) explained 
an extra 35% of the variance in the worry about burn-
out. This predictor was significantly related to the out-
come. The final model explained 44% (adjusted 43%) 
of the variance in the worry about burnout.

4. The worry about COVID-19. The personal character-
istics such as age, gender, and occupation (block 1) ex-
plained 2% of the variance in the worry about COVID-19. 
The exposure to, and the occurrence of, burnout 
(block 2) explained an additional 8% of the variance. 
Both the COVID-19 predictors were not significantly 
related to the outcome. The perceived risks (block 3) ex-
plained an extra 23% of the variance in the worry about 
COVID-19. This predictor was significantly related to 
the outcome. The final model explained 24% (adjust-
ed 22%) of the variance in the worry about COVID-19.

DISCUSSION
The purpose of this study was to examine the exposure to, 
the occurrence and perceived risks of, and the worry about, 
occupational hazards (physical hazards, violence and 
work-related stressors that can cause burnout in emergen-
cy and hospital physicians, as well as the impact of the per-
ceived exposure, the occurrence and risk perception on 
the worry about these hazards) during the COVID-19 out-
break in Belgium.
The perceived exposure rate to infectious diseases ranged 
45–73%, which was similar to other studies that showed 
more variance in exposure rates, between 31–80% 
[1,2,5,10]. In this study, the perceived exposure rate to 
COVID-19 was even higher (88%).
Earlier studies reported the occurrence of infectious dis-
eases at 1–3% which is comparable to these findings con-
cerning the occurrence of bloodborne pathogens, hepatitis 
B, hepatitis C, non-A, non-B hepatitis, and HIV (2–3%), 
and Mycobacterium tuberculosis (6%), but they were in 
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The participants could have little influence on the answers 
of other physicians who completed the questionnaire. 
The fact that so many physicians working in the field re-
ported the same problems and hazards proves that this is 
indeed an important problem.

CONCLUSIONS
The exposure to, and the occurrence and perceived risks 
of, physical hazards, and even more violence, burnout, and 
especially COVID-19, are high in the physicians working 
in the emergency department. These occupational hazards 
indeed constitute a substantial worry for the physicians in 
the time of COVID-19. Further studies about the conse-
quences of worry in this group of physicians are important 
to explore the relationship with job demands, job control, 
satisfaction, absenteeism, work turnover, and physical and 
psychological health.
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