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Abstract

Background: COVID-19 has become the largest medical challenge worldwide, affecting the physical and mental 
well-being of physicians. The aim of this study was to explore the well-being of physicians during the second 
wave of the COVID-19 outbreak in a Belgian tertiary hospital, with special attention to anaesthesiologists. They 
were confronted with overcrowded intensive care units, were mentally challenged during several months by an 
overwhelming workload. 
Methods: All physicians of the Antwerp University Hospital (UZA) were invited to participate through an online 
anonymous questionnaire to objectively evaluate their well-being during the second wave of the COVID-19 
outbreak in Belgium. Mental well-being was evaluated by the validated Warwick-Edinburgh Mental Well-being 
Scale (WEMWBS) summing 14 equally weighted questions (scoring range 1 to 5) about mental well-being. 
Demographic data such as age, gender, function, COVID exposure was collected. 
Results: Ninety physicians, 42 residents and 48 staff members, completed the questionnaire with an average 
WEMWBS of 50.6±8.0. Participating residents were deployed more on COVID-19 departments compared to 
participating staff members (p=0.02) and reported a higher workload (p=0.001). Residents scored significantly 
lower on the WEMBWS compared to staff members (48.1±8.2 vs. 52.8±7.3, p=0.01). Also, 15 female 
anaesthesiologists scored significantly lower in the WEMWBS compared to their 12 male colleagues (p=0.03).
Conclusion: During the second wave of the COVID-19 outbreak in Belgium, residents reported a significantly 
higher workload due to COVID-19 and reported a significantly lower well-being compared to staff members. 

Keywords: COVID-19, mental well-being, healthcare workers, anaesthesiologists.

Introduction

On 11 February 2020, the World Health 
Organization declared COVID-19 to be a “global 
pandemic”. COVID-19 has become the largest 
medical challenge of the last 50 years, affecting the 
entire world. Healthcare workers are known to be 
more vulnerable for mental health problems, such as 
suicide1. The pandemic caused by the SARS-CoV-2 
virus had a severe impact on physical and mental 
well-being of physicians throughout the world. 

As a result, several psychiatric manifestations 
have appeared during the pandemic, especially 
among frontline healthcare providers2-5. One study 
showed that young female anaesthesiologists who 
treated COVID-19 patients were more vulnerable 
to depression6. Also, an Indian study revealed 
that a third of the doctors were depressed, with 
the following significant predictors; duty hours, 
use of protective measures and altruistic coping7. 
Furthermore, the COVID-19 pandemic can have an 
adverse impact on the trainee program of residents 
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Figure 1: This pie charts shows from which different 
disciplines we had the highest response. There was a total of 

90 respondents. (ICU = intensive care unit).

8-10.However, research on mental well-being of 
physicians during the pandemic is scarce. 

Therefore, the aim of this study was to explore 
the well-being among healthcare physicians during 
the second wave of the COVID-19 outbreak in a 
tertiary hospital. Further, the study aims to examine 
the difference in mental well-being between: (i) 
residents and staff members, (ii) physicians working 
on COVID versus non-COVID wards, and (iii) 
physicians (residents and staff members) with high 
and normal workload. In addition, we especially 
focused on anaesthesiologists as they have often 
been confronted with overcrowded intensive care 
units during several months, challenging their 
physical and mental well-being.

Well-being can be scaled through the validated 
Warwick-Edinburgh Mental Well-being Scale 
(WEMWBS)11,12.The WEMWBS is used to measure 
mental well-being of a general population and is 
defined as a person’s psychological functioning, 
satisfaction and ability to develop and maintain 
mutually benefiting relationships. In a general 
population sample comprised of adults ranging 
from 16 to 75 years and older in Scotland, where 
the scale was developed, the mean score was 50.7 
(maximal score of 70). However, there is no upper 
or lower limit when using the scale, as it is not 
designed to identify persons with exceptionally 
high or low positive mental health. We have chosen 
this scale because (i) it is simple to self-complete 
without the need for additional assistance, (ii) the 
scoring method is very convenient and (iii) the scale 
has been shown to correlate well with other mental 
health and well-being scales5.

Methods

All 432 physicians, including every specialty, at 
the Antwerp University Hospital (UZA, Edegem, 
Belgium) were invited to participate by e-mail on 
7 February 2021 during the second COVID-19-
outbreak in Belgium in an online Dutch WEMWBS 
questionnaire to quantify their mental well-being 
objectively. The survey was closed on 30 March 
2021. Informed consent was obtained online from 
all participants and data was collected anonymously. 
The outcome of the questionnaire was correlated 
to demographic variables: age, gender, function, 
department of work, degree of COVID contact, 
workload during the first and second COVID-
outbreak in Belgium and any changes in the training 
program of the residents. Doctors in training were 
defined as residents and specialized doctors as staff 
members. The study was approved by the ethical 
committee (reference: 21/02/016) of the UZA on 25 
January 2021.  

Warwick-Edinburgh Mental Well-being Scale

The WEMWBS is scored through summing 14 
equally weighted questions scored on a 1 to 5 scale 
(1 = never, 5 = all of the time). The score ranges from 
14 to a maximum of 70. The higher the score, the 
better the level of mental well-being. A categorical 
approach with WEMWBS was used: a score of 40 
and below corresponded to probable depression and 
a score of 41- 44 to possible depression 6-7. A license 
to use WEMWBS for non-commercial purposes was 
obtained on 21 December 2020 (ID: 531514376).

Statistical analysis 

The quantitative data was analysed using descriptive 
statistics. The categorical data was presented as 
frequencies and percentages. The normal distribution 
between groups was evaluated by Pearson chi-square 
test or Fisher’s exact test. The T-test or ANOVA 
was used to evaluate the WEMWBS score between 
groups. Statistical analysis was performed using 
SPSS Statistics Software, version 26.0 for Windows 
(IBM corp., Armonk, NY, USA). P-values less than 
0,05 were considered as statistically significant. 

Results 

Out of 432 invited physicians, a total of 90 
physicians, comprised of 42 residents and 48 staff 
members, completed the questionnaire with a mean 
WEMWBS score of 50.6±8.0. Depressive feelings 
were present in twenty percent of the participants. 
Sample characteristics with their mean WEMWBS 
score are shown in Table I. In Figure 1 we describe 
the different medical specialities among our 
respondents. At the end of our survey, we had a 
response rate of 20.8% 

Gender was equally distributed between residents 
and staff members (p=0.438). Participating residents 
worked significantly more on COVID wards 
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compared to participating specialists (p=0.020). 
This group of residents noticed that their workload 
was significantly higher (p=0.001) and scored 
significantly lower on the WEMBWS (48.1±8.2) 
compared to staff members (52.8±7.3), (p=0.01). 
Demographics of the participants with their mean 
WEMBWS and cross evaluation between residents 
and staff members is shown in Table I and II, 
respectively.

Eight participants (3 male and 5 female) with 
mean WEMWBS 32.9±6.8, from whom six 
working on COVID wards and two  on non-COVID 
wards, scored 40 or less on the WEMBWS, which 
implicates a probable depression according to the 
WEMBWS. Eight female participants (42.5±1.5) 
from different specialties, of whom five worked on 
COVID wards, scored 41 to 44, implicating a high 
risk for developing a depression. 

Working on a COVID or non-COVID ward did 
not significantly impact the WEMWBS results of 
the participants (49.3±8.5 on COVID ward versus 
52.2±7.2 on non-COVID ward, (p=0.09)). A higher 

workload (N= 41) during the pandemic had a 
significant impact on mental well-being compared to 
a normal workload (N= 49), respectively 48.7±8.8 
versus 52.2±7.0 (p=0.04) (Table III). One third of 
the training programs of the residents underwent a 

  N            WEMWBS (mean±SD) P-value Test
Total population 90 50.6±8.0
SEX
Female 54 49.7±7.6 0.200 T-test
Male 36 51.9±8.7
JOB FUNCTION
Resident 42 48.1±8.2 0.005 T-test
Staff member 48 52.8±7.3
AGE 
21j-25j 8 49.1±8.9 0.054 ANOVA
26j-30j 33 48.1±8.5
31j-35j 8 51.1±5.1
36j-40j 12 53.3±9.5
41j-45j 7 53.3±4.3
46j-50j 9 54.4±7.2
51j-55j 7 51.9±4.1
56j-60j 2 36.6±6.4
61j-65j 3 56.3±3.1
>65j 1 57.0±0.0
JOB
Critical units 43 50.0±6,4 0.493 T-test 
Non-critical units 47 51.1±9.3

Table I. — Demographics of the participants with their mean WEMWBS. (SD = standard deviation).

 Staff members (N= 48) Residents (N=42) P-value Test

Sex (male/female) 21/27 15/27 0,438 Chi-square

COVID unit (yes/no) 21/27 29/13 0,020 Fisher exact

Workload (same/higher) 34/14 15/27 0,001 Fisher exact

Table II. — Cross evaluation between residents and staff members for different parameters.

N WEMWBS 
(mean±SD)

P-value Test

Workload 
High 41 48.7±8.8 0.043 T-test
Normal 49 52.2±7.0
COVID UNIT
No 40 52.2±7.2 0.094 T-test
Yes 50 49.3±8.5
TRAINEE PROGRAM
Change 13 44.9±10.7 0,095 T-test
Planned 19 49.5±6.6

Table III. — Overview of the WEMBWS scores in function 
of workload, working on a COVID-19 department and if there 
was a change in the residents’ training program. (SD = standard 
deviation).
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that drives humans to both maintain their current 
resources and to pursue new resources, also 
known as the conservation of resources theory17. 
This result is consistent with findings among other 
healthcare workers. Mo et al. illustrated that nurses 
with long working hours, which might correlate 
with high workload, had a positive relation with 
working stress during the COVID-19 pandemic18. 
Also, Tsan et al. associated burnout and depression 
among anaesthesiologists during the pandemic to 
the increased workload due to COVID-1919.

Salem et al. already described the burden of 
COVID-19 on the training program of residents, 
and demonstrated that surgical specialities were 
most affected16. This could be translated to Belgian 
surgeons as well11. In our survey, the training 
program of emergency residents was most affected. 
However, these results are based on a small sample 
size. To be noted, our question was regarding 
the disruption of proposed training program, not 
specifically the lesser opportunities to specialty 
experience. We also had a very low response rate, 
less than 5%, of surgeon residents in our survey.

Previous studies demonstrated that female 
and younger anaesthesiologists have a higher 
prevalence rate of anxiety or depression1,6,20-23. The 
same was true in our survey, where residents and 
female anaesthetists scored lower on their well-
being. Remarkably, in the study of Farid et al. 
female surgeons were more worried than their male 
colleagues. 

The main limitations of our survey are the 
relatively small study group and the single centre 
study set-up. Although similar consequences of 
COVID-19 on the mental well-being of residents 
and staff members were seen in other hospitals, 
the small study sample size does limit the ability 
to generalize our results. Nevertheless, the mean 
WEMWBS score of our study group confirms 
the results of studies with a larger number of 
subjects11,12.

Due to the study design with an online survey 
and the response rate of 20.8%, sample selection 
bias may have occurred. The use of self-reported 
questionnaire may have introduced some social 
desirability bias and common method bias. 
However, since we used an anonymous survey, 
such biases were reduced24.

Conclusion 

Residents worked significantly more on COVID 
wards compared to participating specialists and 
reported a higher workload due to COVID-19 
and significantly lower well-being compared to 
staff members who experienced a lower workload 

change without a significant impact on the mental 
well-being score (p=0.09). Half of the participating 
emergency residents (N=6) had a change in their 
trainee program, of whom three residents had a 
significant lower WEMWBS 43.3±1.5 versus 
54.7±2.5, (p=0.003).

Anaesthesiology 

Female anaesthesiologists scored significantly 
lower on the WEMWBS compared to their 
male colleagues (p=0.03). However, well-being 
scores between residents and staff members 
anaesthesiology did not significantly differ 
(p=0.28) (Table IV). 

Table IV. — Anaesthesiologists and WEMWBS.

N WEMWBS
(mean±SD)

P-value Test

Female 15 46.7±4.8 0.034 T-test 
Male 12 51.8±6.8
Resident 18 49.9±4.9 0.282 T-test 
Staff member 9 47.1±8.3

Discussion

In general, residents showed a lower WEMWBS 
score than staff members, which also could be 
expected in non-COVID times, due to more 
working hours and a generally higher workload13,14. 
The participating residents worked more on 
COVID-19 departments and experienced a higher 
workload.

This study population of physicians at the 
Antwerp University Hospital scored average 
on the WEMWBS during the second wave of 
the COVID-19 pandemic. However, our survey 
highlights discrepancies of the impact from the 
COVID-19 pandemic on the mental well-being of 
staff members and residents. Our findings are in 
conflict with earlier research, which recognized 
a conclusive impact of COVID-19, but focused 
on all healthcare workers’ well-being14-16. There 
could be several possible explanations. Our study 
was conducted during the second wave of the 
pandemic in Belgium when there probably was a 
better understanding of the virus. Also, hospitals 
were better prepared and took more adequate 
precautionary measures. In our hospital, sufficient 
personal protection material for all doctors was 
available. Further, information brochures and 
posters for mental support were provided.

High workload due to COVID-19 was related 
with lower mental well-being, which is in line 
with the stress theory that describes the motivation 
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and a higher well-being. One out of five doctors 
experienced depressive feelings. Attention should 
be paid on the prevention and treatment of well-
being among physicians, especially residents. 
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