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Abstract

COVID-19 has presented a substantial burden on students and healthcare staff. This mixed-method, descriptive and
correlational study aimed to: 1) describe academic; and 2) professional burnout levels; 3) their associations with
working in COVID-19-related care; and 4) with perceived COVID-19 impact on studies and internships among medi-
cal students and residents. We hypothesized burnout levels to be high; those involved in COVID-19 care to experi-
ence higher impact of COVID-19 on studies and work, and to experience higher levels of academic and professional
burnout than those not involved in COVID-19 care; academic and professional burnout to be higher when perceived
burden due to COVID-19 was higher. During first lockdown in Belgium, a mixed-method cross-sectional survey
assessed academic burnout (MBI-SS) and professional burnout in relation to internships and residency (MBI-HSS). Cor-
relations and t-tests tested associations of burnout with involvement in COVID-19-related care and perceived impact
of COVID-19 on studies and work (SPSS). Participants provided open-ended comments which were thematically
analysed (NVivo). In total, 194 medical students and residents participated (79.5% female, M age =24.9 4 2.5). Emo-
tional exhaustion and depersonalisation were high in professional burnout, but moderate in academic burnout. Those
involved in COVID-19 related care perceived a higher impact of COVID-19 on their studies and internship/residency
and have higher professional burnout, but do not show a higher academic burnout. Those who have a higher per-
ceived impact of COVID-19 on their studies scored higher on academic burnout. Participants mentioned an increased
workload (e.g., having to be constantly available and constantly adapt), distress (e.g., uncertainty, fatigue, fear for
impact on significant others), fewer learning opportunities (e.g., cancelled internships, changing learning methods),
lack of relatedness with patients and supervisors (e.g., lack of respect and understanding from supervisors, distance
created by phone consultations with patients) and cynicism towards remote care or non-medical tasks (e.g., consider-
ing what they do is not useful or not what they trained for). Students and residents showed indications of professional
and academic burnout in relation to the COVID-19 situation. Interventions are needed that can meet the needs of
achieving learning outcomes, managing extreme situations and relatedness.
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Introduction

The International Classification of Diseases considers

. burnout as a syndrome related to life-management dif-
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Burnout can occur in different contexts, including pro-
fessional (professional burnout) and learning contexts
(academic burnout). Professional burnout is character-
ized by 1) emotional exhaustion, i.e., an emotional fatigue
that is not overcome by rest, 2) depersonalisation, i.e., a
defensive mechanism that makes it difficult to stay con-
nected to others and can result in detachment and dehu-
manisation, and 3) a lack of personal accomplishment,
i.e., a feeling of inefficacy [3]. Academic burnout refers
to the consequences of course load and stress that stu-
dents experience in the learning process which leads to
emotional exhaustion, depersonalisation or cynicism and
reduced personal accomplishment [4]. Despite their simi-
larity in dimensions, separate scales exist to measure pro-
fessional [5] and academic burnout [6] that consider their
context specificity and distinguish between experiences
students may have on the job (e.g., internships) and dur-
ing their studies (in relation to their academic activities).

Theoretical framework

The Job Demands-Resources theory (JD-R) theory states
that worker wellbeing results from a balance between
demands and resources [7]. When work or study
demands exceed the available resources basic psychologi-
cal needs of competence, relatedness and autonomy are
likely to be unmet [8]. Job demands are typically work-
load, tasks interruptions, organizational changes, and
emotional demands. When job demands are high, addi-
tional efforts are usually made to try to meet demands,
potentially leading to fatigue and exhaustion. Such high
demands eventually lead to health erosion such as a
burnout syndrome, if a person cannot recuperate from
these demands by taking a break or taking their minds
off the job by focusing on something else. Job resources,
on the other hand, can help reduce these demands or to
better manage them. These include personal growth, pro-
viding social support, positive feedback and effectively
using one’s skills, which can increase basic need satisfac-
tion, job engagement and can reduce the risk of burnout.
When resources are low, people tend to motivationally
disengage from the job as a mechanism of self-protec-
tion [7]. If job resources are low while job demands are
high, the risk of burnout increases [9]. Job demands that
exceed resources are especially related to the burnout
dimension of emotional exhaustion [9].

Professional burnout in medical professions and training

Especially medical professions appear at risk for burn-
out, with estimated prevalence figures of 49% among
physicians in meta-analytic findings [10]. Prevalence
figures, however, largely differ due to variations in defi-
nitions, measurement methods and country-specific fac-
tors [11]. Students can enter medical training in Belgium
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after passing a national entrance exam. The training is
organised so that students have a basic medical training
consisting of a bachelor’s and master’s degree education
(each 3 years) [12]. The bachelor’s years consist mainly
of organ-focused theoretical courses that address physi-
ological processes. During the master’s years, physiopa-
thology is addressed, again organ-based, in combination
with more clinical exposure. Students complete several
internships and apply for an advanced master’s education
after their master’s degree. During the advanced master’s
education, the training and learning is mainly workplace-
oriented (‘residency’), in combination with academic
activities (e.g., courses, peer-seminars, master thesis).
This advanced master’s education (e.g., general prac-
tice, specialty medicine, public health, sports medicine)
is mandatory to practice as a professional physician. Its
duration can range between 3 to 6 years, depending on
the chosen specialisation. Medical students who are per-
forming internships and medical residents may thus be
exposed to a risk of experiencing both academic burnout
related to their studies, as well as professional burnout
related to their work with patients during their intern-
ships or supervised professional practice. Distinguishing
between burnout related to student tasks and occupa-
tional life can help inform more targeted interventions in
the learning and work environment.

Prevalence rates of academic burnout in medical stu-
dents ranged from 26 to 45% in cross-sectional surveys
[13-16] (using the Maslach Burnout Inventory-Student
Survey (MBI-SS)). Prevalence of professional burn-
out among medical students ranged between 7-75%
in systematic review and meta-analytical data [17-19].
Prevalence rates widely vary according to definition,
measurement, and cross-cultural differences. Burnout
among medical students has a substantial impact on
their physical and mental health, well-being, quality of
care and future career [20—24] and is therefore important
to address early on to avoid detrimental effects on their
mental health and later professional career.

Burden of COVID-19 in medical professions and students

It is generally reported that the COVID-19 pandemic has
created a tremendous burden for healthcare staff [25—
27]. COVID-19 is a disease that results from an infection
with the Sars-COV-2 virus, which is transmitted through
close contact and primarily affects the respiratory sys-
tem [28]. Given the surge in risk factors of an increased
workload and reduced level of control, one may expect
to see an increase in burnout among medical staff dur-
ing the COVID-19 pandemic. So far, inconsistent results
have been reporting with some studies showing higher
burnout scores among healthcare staff and medical resi-
dent who were in direct contact with COVID-19 infected
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people [29, 30], some reporting lower [31-33], and some
reporting no significant differences [34]. COVID-19 has
not only impacted the work environment but also the
learning environment. Particularly among master stu-
dents [35] and final year students [36], academic burnout
rates were high during the COVID-19 period that was
characterized by online teaching. Fearing fewer learn-
ing opportunities at a moment crucial for their future
career is mentioned as a potential reason. Another study,
however, indicated lower rates of burnout when teaching
switched from live methods to online teaching [37].

Aims of this study

Given the increased risk of academic and professional
burnout among medical students and residents, and
the importance of this issue for their mental health and
future career, this study aimed to assess the experiences
of burnout among Belgian medical students and resi-
dents during the first lockdown in Belgium (22 April-4
May 2020). Belgium on average had between 150 and 200
COVID-19-related hospital admissions per day during
that period [38].

Methods
Research questions

The following objectives and research questions were
addressed:

1) What are the levels of academic and professional
burnout (emotional exhaustion, depersonalisa-
tion and reduced personal accomplishment) among
medical students and residents during this period?
(Research question RQ1);

Page 3 of 15

2) What is the difference in perceived impact of
COVID-19 on studies and work, and academic and
professional burnout levels between those involved/
not involved in COVID-19 patient care? (RQ2);

3) What is the correlation between academic and
professional burnout levels and perceived burden
due to COVID-19? (RQ3);

4) What are the personal experiences of students and
residents in how the pandemic affects their studies
and supervised professional practice (RQ4)?

Based on the JD-R model (see Fig. 1), we hypothesized
that:

H1) burnout levels would be high;

H2) that those involved in COVID-19 care, repre-
senting a form of increased demands, would expe-
rience higher impact of COVID-19 on studies and
work.

H3) and experience higher levels of academic and
professional burnout than those not involved in
COVID-19 care;

H4) that academic and professional burnout would
be higher when perceived burden due to COVID-19
was higher, as this perceived burden represents an
imbalance between demands and resources.

No hypotheses are made for RQ4 which is an explora-
tory, qualitative analysis of participants’ open-ended
answers. We, however, expect to find experiences of
increased demands during COVID-19 pandemic, both
in academic and work-related life, which according
to the JD-R model can lead to higher strain if it is not
accompanied by sufficient resources. We will structure

Job demands, e.g.
24h availability,
online courses

Job resources, e.g.
receive respect,
support

Strain (burnout):
emotional
exhaustion,
depersonalisation,
low perceived
accomplishment

Well-being

(engagement)

Fig. 1 Job demands-resources model [7], applied to academic and professional burnout during COVID-19

Negative outcomes
(health problems)

Positive outcomes
(performance)
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the qualitative findings according to these theoretical
elements.

Participants and procedure

The target population for this study were master students
in medicine with internship experience and advanced
master students in medicine (medical residents). Partici-
pants were recruited via convenience sampling, using a
link that was published on six social media groups (Face-
book) of French-speaking universities in Belgium cre-
ated by medical students to share academic information.
Students use these groups to share available internships,
information about courses, to ask specific questions,
to give or ask for help on matters regarding their stud-
ies. The majority of students are part of these groups.
The combined number of members of these groups is
n=6918. The announcement asked for their participa-
tion in a study on their experiences of academic life.
No mention of burnout or stress was made up front. A
debriefing was given about the precise research ques-
tions and hypotheses after completion of the study. The
announcement included a link to the anonymous online
survey (programmed in Limesurvey) between 22 April —
4 May 2020, which took 10-15 min to complete. Based
on IP address, the survey prohibits multiple responses
from the same participant. As no monetary incentive was
provided for participation, there was also no encourage-
ment for students to fill out the survey more than once.
Participants provided informed consent at the start of the
survey. The study was approved by the ethics commit-
tee of Université Libre de Bruxelles (035/2020). Inclusion
criteria were being able to read and understand French;
being a master student in medicine in one of the French-
speaking Belgian universities with internship experience
or being a medical resident; and having Internet access.
Master students with no professional experience (not
yet having conducted an internship) were excluded. No
financial incentives were provided for study participation.
Power analysis using G*Power indicated a sample size of
n="77 was required for regression analyses (3 predictors,
small to moderate effect size f*=0.15 as a conservative
measure, a =0.05, 1-p=0.80); of #=282 for correlations
(one-sided testing given the hypotheses, small to mod-
erate effect size of p=0.3 as a conservative measure,
a=0.05, 1-=0.80); and n=128 for independent sample
t-tests (small to moderate effect size of d=0.50 as con-
servative measure, a=0.05, 1-=0.80).

Measurements

Profile of participants

The survey assessed sociodemographic characteristics,
including gender, age, marital status, and household situ-
ation. This part also assessed study characteristics, such
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as year of study, professional status (internship experi-
ence, master student/resident), the ward where they
conducted their internship/residency at the time of the
survey and the duration of the internship/residency.

Academic burnout

Participants were asked to answer the items of the MBI-
SS thinking exclusively of their studies. The French ver-
sion of the Maslach Burnout Inventory Student Survey
(MBI-SS) [6] was used in this study to measure burnout
levels in an academic context. The MBI-SS has 15 items
and three dimensions: emotional exhaustion (EE, 5 items,
e.g. ‘I feel emotionally drained from my studies’); aca-
demic efficacy (AE, further referred to as PA, personal
accomplishment for ease of comparison with professional
burnout, 6 items, e.g. ‘In my opinion, I'm a good student’)
and the cynicism or depersonalisation dimension (CY, 4
items, e.g. ‘I doubt the significance of my studies’) [6]. All
items are evaluated on a 6-point Likert-type scale (1-6).
Scores per dimensions are based on the sum of item
scores for each dimension. Cut-off points for burnout
scores per dimension were drawn from Faye-Dumanget
and colleagues [6] (cut-off scores obtained in personal
communication with the authors on d.d. 30/03/2020)
and used to categorize sum scores into burnout levels per
dimension: EE low <13, moderate 14-22, high>23; CY
low <10, moderate 11-17, high> 18; PA low <16, mod-
erate 17-26, high>27. Higher scores and the category
‘high’ for the dimension of PA reflect a higher percep-
tion of accomplishment. Important to note is that in aca-
demic burnout, the category ‘high’ for PA is interpreted
in a positive manner, reflecting a higher sense of personal
accomplishment, whereas for professional burnout, the
category ‘high’ on PA reflects high risk for burnout and
should be interpreted negatively, as a high reduction in
perceived personal accomplishment, in line with the
norm scores that are used for each specific scale.

Professional burnout

Participants were asked to answer the items of the
Human Services Survey for Medical Personnel (MBI-
HSS) thinking exclusively in relation to their medical
internship. The French version of the Maslach Burnout
Inventory Human Services Survey (MBI-HSS) [5] was
used. The MBI-HSS has 22 items and three dimensions:
emotional exhaustion (EE, 9 items, e.g. ‘I feel emotionally
drained from my work’), depersonalisation (DP, 5 items,
e.g. ‘I don’t really care what happens to some recipients’)
and personal accomplishment (PA, 8 items, e.g. ‘I have
accomplished many worthwhile things in this job’). Items
are evaluated on a 7-point Likert-type scale (from O to
6). Scores per dimensions are based on the sum of item
scores for each dimension. Cut-off points for burnout



El Mouedden et al. BMC Medical Education (2022) 22:631

scores per dimension for physicians from Maslach et al.
[39] were used to categorize sum scores into burnout
levels per dimension: EE low <18, moderate 19-26,
high >27; DP low <5, moderate 6-9, high >10; PA (lack
of) low>40, moderate 34-39, high (lack of perceived
personal accomplishment) <33. For the dimension of
PA, average scores reflect their perception of accomplish-
ment (a higher score reflects higher accomplishment),
whereas the categories reflect lack of PA (the category
high reflects lower accomplishment).

Involvement in COVID-19 care and perceived impact

of COVID-19 on studies and internship/residency
Participants were asked if they had been involved in the
treatment of COVID-19 patients during their intern-
ship or residency (yes/no). Two questions assessed their
perception of the influence of the pandemic on respec-
tively their studies and their internship/residency (e.g.,
‘To what extent do you feel that the COVID-19 crisis has
impacted your studies’). These items were answered on a
6-point Likert scale (not at all — very much). These ques-
tions were followed by an open-ended question to give
the opportunity to the participants to explain their expe-
rience. All participants were invited to answer the open-
ended question that was used for the qualitative analyses.

Analysis

All quantitative analyses are performed on the scales
for each dimension, as the MBI advises against calculat-
ing one overall burnout score [40]. Normal distribution
of the six continuous dependent variables was checked
via histograms, Q-Q plots, kurtosis and skewness infor-
mation (range of -2;+42). All variables were normally
distributed. Independent samples t-tests were used to
examine differences in mean burnout rates between
two groups. Summary independent samples t-tests were
used to compare levels of burnout with findings reported
in literature. Pearson bivariate correlations were used
to assess associations between burnout rates and per-
ceived impact of COVID-19. Linear regression analyses
were conducted to examine the explained variance of the
predictors ‘involved in COVID-19 related care (dummy
coded), ‘perceived impact of COVID-19 on studies’ and
‘perceived impact of COVID-19 on internships’ on the
six burnout dimensions. Significance level was set at 0.05
for all tests. All quantitative analyses were performed
in SPSS version 27. Quantitative data are available from
the authors upon request. The open-ended answers
(RQ4) were analysed via a combination of an inductive
and deductive approach in Thematic Analysis [41] using
NVivo software (release 1.4.1) to support the coding pro-
cess. A coding frame was constructed with the three main
dimensions of burnout as main themes. Subthemes and
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additional themes were created based on the meanings
that emerged from the respondent’s answers. Themes
were reported separately for those in COVID-19-related
care and those not involved in COVID-19 care, to bet-
ter understand potentially different experiences. Quotes
of participants were shown mentioning whether partici-
pants were master students not in active internship (‘stu-
dent’), master students in active internships (‘interns’)
or advanced master students in residency (‘residents’).
Double coding was conducted by an independent second
rater for 10% of the material. Cohen’s kappa for double
coding=0.72 (96% absolute agreement) shows substan-
tial agreement between both raters. Findings between
coders were discussed to increase coding reliability.

Results

Profile of participants

Out of 6918 members of the social media groups, 444
viewed the invitation link (response rate of 6.4%). A total
of 194 participants completed the survey (completion
rate of 43.7% resulting in a final response rate of 2.8%;
79.5% female, average age =24.9y+2.5). This comprised
36.6% master students who had completed but were cur-
rently not in an internship, 38.1% master students in an
ongoing internship and 25.3% residents. Of the medical
master students, 18.6% were in their fourth year, 26.2%
were in their fifth year and 55.2% were in their final,
sixth year. The vast majority of students were unmarried
(94.5%). Most lived together with their family (40.3%),
26.7% lived together with their partner, 21.5% were shar-
ing a place with others who were not their partner or
family, and 11.5% lived alone. The wards where students
in internship or residents were currently working were
general practice (34.7%), emergency care (20.7%), pae-
diatrics (11.6%), surgery (11.6%), gynaecology (9.1%),
psychiatry (5.0%), gerontology (5.0%), anaesthesia (1.7%)
and dermatology (0.8%). For most, their current/last
internship/residency had lasted less than three months
(71.1%), for 1.5% their current/last work experience had
lasted between 3—6 months, for 23.7% between 6 and
12 months and for 3.6% more than 12 months.

Main Results
Burnout levels
Descriptive information and correlations for the study
variables is shown in Supplementary Material (Suppl.
Table 1). Internal consistency of dimensions in our
dataset showed o =0.85 for EE, a=0.71 for AE/PA and
a=0.84 for CY. All coefficients are above the desirable
level of 0.70.

In total, 17.0% of participants had high scores on all
three dimensions of professional burnout. The major-
ity showed high levels of professional burnout on the
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dimension of emotional exhaustion-EE (43.8%), high lev-
els of professional burnout on the depersonalisation-DP
dimension (46.9%), and around a third showed high levels
of lack of perceived personal accomplishment-PA (36.6%)
(Table 1). These results confirm our hypothesis 1, show-
ing high levels of professional burnout. Few participants
had high scores on all three dimensions of academic
burnout (0.5%), as few participants scored high on cyni-
cism (10.8%). For academic burnout, the majority had
moderate levels of emotional exhaustion-EE (67.0%), for
cynicism CY/DP (56.2%) and for personal accomplish-
ment-PA (73.2%). The levels of academic burnout thus
appear less elevated than those of professional burnout.

Burnout levels in comparison to literature

A comparison using summary T-Tests with meta-ana-
lytic findings of burnout studies among medical stu-
dents shows significantly higher degrees of EE in our
sample than in the meta-analysis (#=12,246 students,
M=2293+10.25, #(12,438)=4.08, p<0.001); signifi-
cantly higher degrees of DP in our sample than in the
meta-analysis (#=12,246 students, M =8.8815.64,
£(12,438)=2.42, p=0.016); but no differences with the
levels in PA reported in the meta-analysis (n=12,246
students, M=35.114+8.03, #(12,438)=-0.21, p=0.84)
[17]. Levels of academic burnout were more moderate.

Table 1 Academic and professional burnout levels in medical
students and residents (n=194)

Academic Professional
burnout burnout
MBI-SS MBI-HSS
Emotional exhaustion (EE)
M=SD 19.15+4.62 2596+£11.35
Low 9.8% 27.3%
Moderate 67.0% 28.9%
High 23.2% 43.8%
Depersonalisation (DP) / Cynicism (CY)
M=SD 11.48+4.54 9.87+6.53
Low 43.8% 28.9%
Moderate 454% 24.2%
High 10.8% 46.9%
Personal Accomplishment (PA)
M= SD (personal accomplishment) 22124415 34994739
Academic PA Low 8.2% 33.5%
/ Lack of professional Moderate 73.2% 29.9%
PA High 18.6% 36.6%

Legend: Important to note is that in academic burnout, the category ‘high’ for
PA is interpreted in a positive manner, reflecting a higher sense of personal
accomplishment, whereas for professional burnout, the category ‘high’on PA
reflects high risk for burnout and should be interpreted negatively, as a high
reduction in perceived personal accomplishment, in line with the norm scores
that are used for each specific scale.
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A comparison with a study conducted in 2019, using
the MBI-SS scale among medical students in Spain (no
comparison in Belgium available) showed significantly
lower rates of academic burnout in our sample than in
the Spanish sample for EE (n=1073, M =27.50+7.16,
t(1265)=-15.81, p<0.001), for DP/CY (n=1073,
M=14.83+£7.09, £(1265)=-6.35, p<0.001), but again
showed no significant differences for PA (n=1073,
M=22.38+6.89, £(1265)=-0.51, p=0.61) [42].

Perceived impact of COVID-19

There were significant differences (£(192)=2.64,
p=0.009) in the perceived impact of COVID-19
on their studies between participants who had pro-
vided care to COVID-19 patients (M =4.55+1.38)
and those who did not (M =3.96+1.70). Those who
were involved in COVID-19 care perceived a signifi-
cantly higher impact of COVID-19 on their studies
than those not involved in COVID-19 care. There were
also significant differences (£(115)=4.70, p<0.001) in
the perceived impact of COVID-19 on their residency
and internships between participants who had pro-
vided care to COVID-19 patients (M =4.44 +1.49) and
those who did not (M =3.2441.79). Those who were
involved in COVID-19 care perceived a significantly
higher impact of COVID-19 on their work and intern-
ships than those not involved in COVID-19 care. These
results confirm hypothesis 2. There were no significant
differences in academic burnout between participants
who had provided care to COVID-19 patients and who
did not (Table 2). Significant differences were found
in the level of DP at work, which were higher when
involved in COVID-19 care. This provides some sup-
port for hypothesis 3 at the level of professional but not
academic burnout.

Correlation between perceived impact of COVID-19

and burnout levels

The perception that COVID-19 had impacted their stud-
ies (M =4.35 =+ 1.52) was significantly correlated to higher
levels of EE related to their studies (r=0.24, p<0.001)
and to higher levels of CY related to their studies
(r=0.20, p=0.006). Higher scores on perceived impact
of the COVID-19 pandemic on their studies was nega-
tively correlated with their perceived academic accom-
plishment (r=-0.15, p=0.04). No significant negative
correlation was found between professional DP and per-
ceived impact of COVID-19 on their studies (r=-0.14,
p=0.06), nor for perceived impact of COVID-19 on
their residency/internship (M =4.03+1.70). These find-
ings partially confirm hypothesis 4: significant relations
were found between all academic burnout dimensions
and perceived impact of COVID-19 on their studies. No
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Table 2 Academic and professional burnout by those involved/not involved in COVID-19 care
Dimension Not involved in COVID-19 care Involved in t(df), p

(n=67) COVID-19

M=+SD (n=127)

M+SD

MBI SS—Emotional exhaustion 19.66 +£4.39 18.89+4.73 t(192)=-1.10,p=.27
MBI SS—Cynicism 11.48+£4.65 11.48+£450 t(192)=0.00, p=.99
MBI SS—Personal accomplishment 22004363 22.184+4.41 t(192)=0.29,p=.77
MBI HSS—Emotional exhaustion 26.79+£11.09 2553+£11.02 t(192)=-0.74, p= 46
MBI HSS—Depersonalisation 8.544+561 10.57+6.88 t(159)=2.22,p=.03
MBI HSS—Personal accomplishment 33674771 3569+7.14 1(192)=1.82,p=.07

relation with perceived COVID-19 impact was found for
any of the professional burnout dimensions.

Regression analyses were conducted to assess explained
variance of these predictors of burnout. All findings are
consistent with the results from the t-tests and correla-
tions. None of the predictors significantly predicted pro-
fessional emotional exhaustion (F(3,190)=0.78, p=0.50,
adjusted R*=0.00). The model with three predictors
for professional depersonalisation was not significant
(F(3,190)=1.47, p=0.23, adj. R*=0.01), only the model
that contained involvement in COVID-19 related care
predicted professional depersonalisation (F(1,192)=4.35,
p=0.04, adj. R>=0.02). The predictive model for pro-
fessional personal accomplishment was significant
(F(3,190)=3.19, p=0.03, adj. R*=0.03), in which only
perceived impact of COVID-19 on their studies was a
significant predictor (B=-2.43, p=0.02). The model with
three predictors was significant in explaining variance in
academic emotional exhaustion (F(3, 190) =5.83, p<0.001,
adj. R*=0.07) in which only perceived impact of COVID-
19 on their studies was a significant predictor (f=0.34,
p<0.001). The model with three predictors significantly
explained variance in academic cynicism (F(3,190)=2.78,
p=0.04, adj. R*=0.03) in which only perceived impact
of COVID-19 on their studies was significant (3=2.70,
p=0.008). The 3-predictor model did not significantly
predict academic personal accomplishment, only a model
that contained perceived impact on the studies was signifi-
cant (F(1,192) =4.10, p=0.04, adj. R*=0.02). These results
indicate an overall low explained variance of the included
variables on burnout dimensions.

Qualitative findings on burnout experiences during COVID-19
Table 3 with illustrative quotes shows the themes and
subthemes that were created from the analysis of open-
ended answers on how the COVID-19 pandemic had
impacted their studies and work/internships. Responses
to the open-ended question were provided by n=133

participants. A first, most frequently mentioned, over-
arching dimension is that of emotional exhaustion. Stu-
dents reported feeling exhausted because the workload
had increased due to the COVID-19 crisis. This partly
resulted from difficulties in having to combine all tasks
involved in their work and education. An increased
workload was also experienced as certain tasks had
become more demanding and time-intensive and
required a constant availability. Moreover, additional
or new resources were required by the new format of
teaching, which added to the perception of increased
workload. At the same time, students felt that insuf-
ficient adjustments were made to make this workload
manageable. This related to the experience of psycho-
logical distress: students mentioned feeling exhausted,
uncertain, worried about their family, impacted by the
general sense of stress in society, lonely, unmotivated
to study and powerless. This psychological distress
seemed to be heightened by having to constantly adapt
to a changing situation and not being able to take some
rest. Some students also nuanced this distress by men-
tioning that in the light of greater things, they did not
feel they had the right to complain.

A second overarching dimension is that of perceived
personal accomplishment. With changes in learning
modalities, cancellations of certain parts of teaching
or internships, and a narrowed focus of learning con-
tent on COVID-19, students felt they had fewer learn-
ing opportunities. They worried about missing crucial
elements in their training. Several mentioned having
taken up volunteering activities to help manage this
crisis, and some reported taking part in volunteering to
compensate for cancelled learning opportunities.

A third overarching dimension reflected interper-
sonal issues of depersonalization and lack of related-
ness. Several students noted a change in how care was
organised, with more phone consultations and fewer
face-to-face contact with patients. Some reported that
in their opinion this was not good practice. They feared
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missing the skills on how to effectively manage patients’
needs remotely. Contact with patients was also char-
acterized by stress about managing patients’ anxieties.
At an interpersonal level, students moreover stated
feeling let down by the university: they felt the univer-
sity instances did not show enough understanding or
respect or were not sufficiently available for support.
Students were investing a lot of time and effort into vol-
unteering and helping to manage the crisis, some were
studying in difficult situations or experienced a lot of
distress, for which the university showed insufficient
recognition.

A final, fourth, overarching dimension is that of cyni-
cism: students were doubting the sense of what they were
doing during their studies or internship. They felt that
their work was reduced to performing administrative or
nursing tasks. They questioned the quality of care or the
relevance of focusing on their studies while a more urgent
need was experienced for help in the hospitals. Some
participants, however, did not experience an increased
workload, exhaustion, depersonalisation or change in
personal accomplishment. They had the impression that
the cancelled parts of their training had freed up time
for other tasks, or mentioned that all training was main-
tained, albeit in a different format. Certain differences
in emphasis were found between those in COVID-19
related care and those not working in COVID-19 care.

Discussion

Burnout levels

The aggregated levels of burnout among master and
advanced master students in medicine were moderate:
17% of participants scored high on all dimensions of
professional burnout and < 1% scored high on all dimen-
sions of academic burnout, due to a low number of par-
ticipants with high scores on the dimension of cynicism.
These levels of burnout seems low compared to 44-51%
of overall professional burnout rates in meta-analyses
among medical students and residents [18, 19] and to
ranges of 26-45% of aggregated academic burnout rates
among medical students and residents [13-16]. However,
this may be due to different calculation methods. Scores
are more in line when comparing to similar calculation
methods. A summary table of these comparisons is avail-
able in Supplementary material. Moreover, it is important
to mention that norm scores cut-off points may differ by
professional population and between cultures. Rather
than interpreting aggregated burnout rates, it is there-
fore recommended to examine varying degrees of burn-
out per dimension [40]. Ideally, norm scores are used
that are specific to a certain professional and national
context [43]. As no MBI norm scores were available for
physicians or medical students in Belgium, US norms for
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health service workers were used for the MBI-HSS [39]
and French norms for university non-medical students
for the MBI-SS [6].

Burnout levels in comparison to literature

Levels of the various burnout dimensions in our sample
showed higher levels on professional emotional exhaus-
tion and depersonalisation/cynicism than in a meta-
analysis among medical students, but no difference on
personal accomplishment [17]. Conversely, levels of
academic emotional exhaustion and depersonalisation/
cynicism were lower in our sample than in a Spanish
study among medical students, but again showed no dif-
ferences in personal accomplishment [42]. Considering
limitations of cultural differences and that these com-
parison studies were conducted outside of the context
of COVID-19, it may be prudent to conclude that the
professional burnout dimensions of emotional exhaus-
tion and depersonalisation/cynicism are relatively high
in our study, and that academic burnout dimensions of
emotional exhaustion and depersonalisation/cynicism
are relatively low. At the time of first COVID-19 lock-
down, some teaching activities were halted, which may
have led to a lower level of academic emotional exhaus-
tion. Internships and residency as professional activi-
ties may, nevertheless, have become more demanding
and have increased professional emotional exhaustion.
However, many participants in our study mentioned the
halting of teaching activities as a source of stress rather
than a relief. Cynicism and depersonalisation in relation
to their studies seem low. The COVID-19 pandemic may
have confirmed and strengthened students’ conviction
that their medical studies are important. This would con-
tradict findings from a Canadian survey among medical
students that showed one in five were reconsidering their
career choice [44]. Depersonalisation, however, seemed
high for their internships and residency. In relation to
these, participants mentioned not being convinced of the
quality of telephone consultations, experiencing a lack
of contact with patients, and seeing their work reduced
to non-medical tasks. This inconsistency between role
expectations and their tasks asked to perform, may also
reflect a questioning of their ‘professional’ identity.

Perceived impact of COVID-19 and its relation to burnout

A greater impact of COVID-19 on their studies and their
internships/residency was perceived by students who
were involved in COVID-19-related care, and this per-
ceived impact correlated significantly with higher burn-
out rates on all dimensions for their studies. This was not
the case for their internships or residency. Those who
were involved in COVID-19-related care experienced
a higher level of depersonalisation or cynicism in their
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internships or residency. No differences were found in
academic burnout by their involvement in COVID-19-re-
lated care. These results confirm other study findings that
professional burnout rates are higher among those who
work as COVID-19 frontline workers [29, 30].

Our study may help to explain contradictory findings
in research that showed no or reverse associations [31—
34], by examining each professional burnout dimension
separately. Our findings side with hypotheses in literature
that those in COVID-19-related care experience a greater
sense of accomplishment but experience a higher risk of
burnout in other dimensions (i.c. depersonalisation in
our study). One study also found higher levels of personal
accomplishment among frontline COVID-19 workers,
but found no differences on other burnout dimensions
[32]. Despite academic burnout rates appearing more
moderate than those of professional burnout, COVID-
19-related experiences did show a relation with academic
burnout. All academic burnout dimensions (higher EE
and DP/CY and lower PA) in our study were significantly
more pronounced when perceived impact of COVID-19
on their studies was higher. Some contradictory findings
exist in literature, with some studies finding higher [35,
36, 45] and other no difference [37] in academic burn-
out after the pandemic. These higher burnout rates were
related to students’ fears of missing essential learning
opportunities [35, 36, 45] and missing social support [37].
It seems that how students’ individual experiences of the
pandemic may cause variability in academic burnout risk.

Qualitative findings on burnout experiences

during COVID-19

The qualitative data indicated students and residents
have a need: 1) to achieve necessary (learning) outcomes;
2) for clarity and knowing how to cope; and 3) for recog-
nition and relatedness. These categories are in line with
the necessary job resources of the JD-R model [8]. Each
of these experiences and needs will be discussed next.

The need to achieve necessary (learning outcomes)

Demands Students mentioned an increased workload,
stress related to having to combine everything and a lack
of adaptation of requirements to the new situation. It is
clear that, certainly at the beginning of the pandemic, a
mismatch has arisen between ‘regular/essential’ learning
goals and the learning opportunities that were offered
[45, 46]. Although new and important learning goals
emerged related to pandemics and infectious care, the
originally set goals cannot simply be overridden.

Resources Academic training should nevertheless be
able to adapt by using other ways to achieve learning
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goals, e.g., using virtual versions of history taking, exami-
nations, decision-making, clinical case-or vignette-based
learning and debate styles [47-49]. It has moreover been
suggested to include pandemic preparation in the stand-
ard curriculum, incl. resilience building [50].

Strain  As in other studies [44, 45, 51-53], medical stu-
dents or residents mentioned high emotional burden and
psychological distress (e.g., stress, uncertainty, loneliness,
exhaustion, powerlessness, and lack of motivation to
study). The risk of mental health burden, especially when
volunteering and helping out in COVID-19 related care,
has been linked to a lack of pandemic preparation in their
curriculum [50]. Participants also experienced stress
related to seeing fewer learning opportunities, consistent
with other studies [44, 48, 54, 55]. Many volunteered to
help overcome the pandemic, partly also to compensate
for this lack of learning opportunity. Students moreover
feared they will later need to catch up on lost learning
opportunities [48].

The need for clarity and knowing how to cope

Resources Learning techniques to cope with challenges
during their training can help the lifelong learning of
skills to handle difficult career situations in later profes-
sional life [48]. A higher sense of coherence, character-
ized by considering challenges as comprehensible, man-
ageable and meaningful, has shown to protect against
academic burnout [56]. Such sense of coherence may
be strengthened by perceptual interventions (e.g. mind-
fulness training) [57] and by behavioral interventions,
such as empowerment in identifying resources to handle
stressors [58].

The need for recognition and active involvement

Demands Since first lockdown, online teaching tools
are more established [59], teleconsulting is implemented
and vaccination is widely available in Belgium. However,
a major pitfall during a crisis is not paying enough atten-
tion to the training aspect. Students have indicated they
want to take an active role in necessary adaptations to
their medical training during COVID-19 [53]. They have
moreover reported that collective student action during
the COVID-19 crisis, for example by setting up a team
of students that coordinates volunteering, can create a
sense of empowerment, purpose, and connection [60].

Resources Mentoring groups help students to proac-
tively detect solutions, handle unpredictable situations,
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and find peer support and recognition. Such mentoring
programs have shown to reduce burnout rates among
medical students outside of the COVID-19 period [61].
Lastly, not only peer support and recognition are needed,
participants also highlighted a need for more under-
standing and recognition from supervisors and educators
for their efforts in this crisis. Supervisors and educators
are recommended to provide frequent and clear commu-
nication, emotional support and explore meaningful ways
with their students to contribute to solving the crisis [62],
to enhance their wellbeing.

Conclusion

This study aimed to examine academic and professional
burnout among master (‘students; ‘interns’) and advanced
master students (‘residents’) in medicine and examine
associations with perceived impact of the COVID-19 cri-
sis and involvement in COVID-19 related care, using the
Job Demands-Resources model. Findings showed moder-
ate levels of professional burnout and low levels of aca-
demic burnout. Students involved in COVID-19-related
care experienced a higher impact of COVID-19 on their
studies as well as on their internships/residency; a higher
level of depersonalisation or cynicism in their intern-
ships or residency; but no differences with those not in
COVID-19 related care in relation to academic burnout.
Those who perceived a higher impact of COVID-19 had
higher burnout rates on all dimensions for their stud-
ies, but not for their internships or residency. Master
and advanced master students mentioned experienced
changes in demands, resources, and strain in relation to
a need to achieve necessary (learning) outcomes; to the
need for clarity and knowing how to cope; and the need
for recognition and relatedness. Explained variance was
low, suggesting other factors than those included in the
study play an important role in academic and profes-
sional burnout.

Strengths and limitations

This study had several limitations. First, a convenience
sample was used which may not be representative for
all medical students and residents in Belgium. A healthy
worker effect may have occurred when using Facebook
groups where curriculum info is shared and that may be
more often visited by those who are coping with their
studies and training. However, such groups are also used
for social support and may therefore also be visited by
those who struggled more with academic burnout [63].
We therefore consider a healthy worker effect as less
likely here. The response rate was moreover low, which
we assume to be related to the sampling method. The
invitation may have easily been missed by students who
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did not frequently visit social media, or if many other
posts occurred on the social media page. Raising aware-
ness for the invitation by visiting students in their audi-
toria, may increase response rate but was not possible
during lockdown. Moreover, Belgium is a country that
is high on wealth and low on socioeconomic inequality,
it is possible our results would not transfer to resource-
strained countries. Second, the study examined the role
of participating in COVID-19-related care, but no fur-
ther detail was available on tasks performed in this care.
Further research may wish to examine whether specific
tasks (e.g., triage, administrative) are associated differ-
ently with burnout dimensions. Third, the study only
focused on negative aspects (burnout) and not on posi-
tive aspects such as dedication, engagement, and vigor.
Future research may wish to add the use of items that can
tap into such positive dimensions of a work and learn-
ing experience. The explained variance of our included
variables in predicting burnout was low, and these posi-
tive dimensions of a work and learning experience may
help to further explain differences in burnout. Finally, it
is important to note that this study was conducted during
the first wave of the pandemic, which was an unexpected,
unpredictable, and stressful situation for all parties, both
on the ‘teaching’ and ‘learning’ side. Certain adaptations
have been made since then, which might show different
burnout rates and experiences. The study also has several
strengths. Many studies on burnout among medical stu-
dents do not distinguish between study-related burnout
and work-related burnout. Our study used different scales
to measure these forms of burnout, highlighting different
results for academic and professional burnout. We used
a combination of validated scales and open-ended ques-
tions, which led to a richness of data and the possibility
to elucidate quantitative results. The focus on burnout
dimensions rather than overall rates helped to better
understand student and resident experiences. Finally, the
study was carried out by a multidisciplinary team and led
by a master student, which aided in designing more com-
prehensive conclusions and recommendations.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-022-03694-z.

Additional file 1: Suppl. Table 1. Descriptive statistics and correlations
of the variables in the study (n=194). Suppl. Table 2. Comparison of
burnout by calculation methods.

Acknowledgements
Not applicable

Authors’ contributions
Issrae El Mouedden and Ann DeSmet conceived the study, Issrae El Moued-
den collected the data. Ann DeSmet and Catherine Hellemans analyzed


https://doi.org/10.1186/s12909-022-03694-z
https://doi.org/10.1186/s12909-022-03694-z

El Mouedden et al. BMC Medical Education (2022) 22:631

the data. All authors contributed to writing and editing the manuscript. All
authors read and approved the final manuscript.

Funding

No funding was received for conducting this study. Support in publication
fees (WA-0410) was received from the ‘Universitaire Stichting van Belgié’
(Belgian University Foundation).

Availability of data and materials

The quantitative datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request. For reasons of
confidentiality and as agreed in the ethical approval from our committee, the
qualitative verbatim dataset is not available.

Declarations

Ethics approval and consent to participate

All participants provided informed consent to participate. The study was
approved by the ethics committee of Université Libre de Bruxelles (035/2020).
All methods were carried out in accordance with relevant guidelines and
regulations.

Consent for publication
Not applicable (anonymized data).

Competing interests
The authors declare that they have no competing interests.

Author details

"Faculty of Psychological and Educational Sciences, Université Libre de
Bruxelles, Avenue Franklin Roosevelt 50, 1050 Brussels, Belgium. “Department
of Family Medicine and Population Health, Faculty of Medicine and Health
Sciences, University of Antwerp, Doornstraat 331, 2610 Antwerp, Belgium.
3Department of Communication Studies, University of Antwerp, Sint-Jacob-
straat 2, 2000 Antwerp, Belgium.

Received: 21 February 2022 Accepted: 8 August 2022
Published online: 20 August 2022

References

1. Eurofound. Burnout in the workplace: a review of data and policy
responses in the EU. Luxembourg: Publications Office of the European
Union; 2018. https://doi.org/10.2806/11497.

2. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psychol.
2001,52(1):397-422.

3. Maslach C, Jackson SE. The measurement of experienced burnout. J
Organ Behav. 1981,2(2):99-113.

4. Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker AB. Burnout and
engagement in university students: a cross-national study. J Cross Cult
Psychol. 2002,33(5):464-81.

5. Dion G, Tessier R. Validation and translation of the burnout inventory of
Maslach and Jackson. Can J Behav Sci. 1994,26:210-27.

6. Faye-Dumanget C, Carré J, Le Borgne M, Boudoukha PAH. French valida-
tion of the Maslach burnout inventory-student survey (MBI-SS). J Eval Clin
Pract. 2017;23(6):1247-51.

7. Schaufeli WB, Taris TW. A critical review of the job demands-resources
model: implications for improving work and health. Bridging occupa-
tional, organizational and public health 2014:43-68.

8. Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB. The job demands-
resources model of burnout. J Appl Psychol. 2001;86(3):499.

9. Vanden Broeck A, Vansteenkiste M, De Witte H, Lens W. Explaining
the relationships between job characteristics, burnout, and engage-
ment: the role of basic psychological need satisfaction. Work Stress.
2008;22(3):277-94.

10. Kansoun Z, Boyer L, Hodgkinson M, Villes V, Langon C, Fond G. Burnout in
French physicians: a systematic review and meta-analysis. J Affect Disord.
2019;246:132-47.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Page 14 of 15

. Rotenstein LS, Torre M, Ramos MA, Rosales RC, Guille C, Sen S, Mata DA.

Prevalence of burnout among physicians: a systematic review. JAMA.
2018;320(11):1131-50.

. Medical Education in Belgium: structure and vision [https://med.kuleu

ven.be/en/study/incomingstudents/medical-education-in-belgium].

. Boni RAdS, Paiva CE, De Oliveira MA, Lucchetti G, Fregnani JHTG,

Paiva BSR. Burnout among medical students during the first years of
undergraduate school: Prevalence and associated factors. PloS one.
2018;13(3):0191746.

. Obregon M, Luo J, Shelton J, Blevins T, MacDowell M. Assessment of

burnout in medical students using the Maslach burnout inventory-
student survey: a cross-sectional data analysis. BMC Med Educ.
2020;20(1):1-10.

. Galan F, Sanmartin A, Polo J, Giner L. Burnout risk in medical students

in Spain using the Maslach burnout inventory-student survey. Int Arch
Occup Environ Health. 2011;84(4):453-9.

. Choi J, Son SL, Kim SH, Kim H, Hong J-Y, Lee M-S, Choi J, Son SL, Kim SH,

Kim H. The prevalence of burnout and the related factors among some
medical students in Korea. Korean J of Med Educ. 2015;27(4):301-8.

. Erschens R, Keifenheim KE, Herrmann-Werner A, Loda T, Schwille-Kiuntke

J,Bugaj TJ, Nikendei C, Huhn D, Zipfel S, Junne F. Professional burnout
among medical students: systematic literature review and meta-analysis.
Med Teach. 2019;41(2):172-83.

. Frajerman A, Morvan Y, Krebs M-O, Gorwood P, Chaumette B. Burnout in

medical students before residency: a systematic review and meta-analy-
sis. Eur Psychiatry. 2019;55:36-42.

. Low ZX, Yeo KA, Sharma VK, Leung GK, McIntyre RS, Guerrero A, Lu B.

Sin Fai Lam CC, Tran BX, Nguyen LH: Prevalence of burnout in medical
and surgical residents: a meta-analysis. Int J Environ Res Public Health.
2019;16(9):1479.

Madigan DJ, Curran T: Does burnout affect academic achievement? a
meta-analysis of over 100,000 students. Educ Psychol Rev. 2020:1-19.
Dyrbye L, Shanafelt T. A narrative review on burnout experienced by
medical students and residents. Med Educ. 2016;50(1):132-49.

Brazeau CM, Schroeder R, Rovi S, Boyd L. Relationships between medical
student burnout, empathy, and professionalism climate. Acad Med.
2010;85(10):533-6.

Nteveros A, Kyprianou M, Artemiadis A, Charalampous A, Christoforaki

K, Cheilidis S, Germanos O, Bargiotas P, Chatzittofis A, Zis P. Burnout
among medical students in Cyprus: a cross-sectional study. PLoS ONE.
2020;15(11): e0241335.

Van der Heijden F, Dillingh G, Bakker A, Prins J. Suicidal thoughts among
medical residents with burnout. Arch Suicide Res. 2008;12(4):344-6.
Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou
P Prevalence of depression, anxiety, and insomnia among healthcare
workers during the COVID-19 pandemic: a systematic review and meta-
analysis. Brain Behav Immun. 2020;88:901-7.

Sanghera J, Pattani N, Hashmi Y, Varley KF, Cheruvu MS, Bradley A, Burke JR.
The impact of SARS-CoV-2 on the mental health of healthcare workers in a
hospital setting-a systematic review. J Occup Health. 2020,62(1): e12175.
Shaukat N, Ali DM, Razzak J. Physical and mental health impacts of
COVID-19 on healthcare workers: a scoping review. Int J Emerg Med.
2020;13(1):1-8.

Ali SA, Baloch M, Ahmed N, Ali AA, Igbal A. The outbreak of Coronavirus
disease 2019 (COVID-19)—an emerging global health threat. J Infect
Public Health. 2020;13(4):644-6.

Duarte |, Teixeira A, Castro L, Marina S, Ribeiro C, Jacome C, Martins

V, Ribeiro-Vaz |, Pinheiro HC, Silva AR. Burnout among Portuguese
healthcare workers during the COVID-19 pandemic. BMC Public Health.
2020;20(1):1-10.

Kannampallil TG, Goss CW, Evanoff BA, Strickland JR, McAlister RP, Duncan
J. Exposure to COVID-19 patients increases physician trainee stress and
burnout. PLoS ONE. 2020;15(8): €0237301.

WuY,Wang J, Luo C, Hu S, Lin X, Anderson AE, Bruera E, Yang X, Wei S,
Qian'Y. A comparison of burnout frequency among oncology physicians
and nurses working on the frontline and usual wards during the COVID-
19 epidemic in Wuhan, China. J Pain Symptom Manage. 2020;60(1):60-5.
Dinibutun SR. Factors associated with burnout among physicians: an
evaluation during a period of COVID-19 pandemic. J Healthc Leadersh.
2020;12:85.


https://doi.org/10.2806/11497
https://med.kuleuven.be/en/study/incomingstudents/medical-education-in-belgium
https://med.kuleuven.be/en/study/incomingstudents/medical-education-in-belgium

El Mouedden et al. BMC Medical Education

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

(2022) 22:631

Dimitriu MC, Pantea-Stoian A, Smaranda AC, Nica AA, Carap AC, Con-
stantin VD, Davitoiu AM, Cirstoveanu C, Bacalbasa N, Bratu OG. Burnout
syndrome in Romanian medical residents in time of the COVID-19
pandemic. Med Hypotheses. 2020;144: 109972.

Tiete J, Guatteri M, Lachaux A, Matossian A, Hougardy J-M, Loas G,
Rotsaert M. Mental health outcomes in healthcare workers in COVID-19
and non-COVID-19 care units: a cross-sectional survey in Belgium. Front
Psychol. 2020;11:3542.

Zhang J-Y, Shu T, Xiang M, Feng Z-C. Learning burnout: evaluating the
role of social support in medical students. Front Psychol. 2021;12:277.
Zis P, Artemiadis A, Bargiotas P, Nteveros A, Hadjigeorgiou GM. Medical
studies during the COVID-19 pandemic: the impact of digital learning
on medical students’ burnout and mental health. Int J Environ Res Public
Health. 2021;18(1):349.

Bolatov AK, Seisembekov TZ, Askarova AZ, Baikanova RK, Smailova DS,
Fabbro E. Online-learning due to COVID-19 improved mental health
among medical students. Medical science educator. 2021;31(1):183-92.
Coronavirus COVID-19 [https://www.info-coronavirus.be/en/news/].
Maslach C, Jackson SE, Leiter MP, Schaufeli WB, Schwab RL. Maslach burn-
out inventory, vol. 21: Consulting psychologists press Palo Alto, CA. 1986.
Schaufeli WB, Van Dierendonck D. A cautionary note about the cross-
national and clinical validity of cut-off points for the Maslach Burnout
Inventory. Psychol Rep. 1995;76(3-suppl):1083-90.

BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.

2006;3(2):77-101.

Gil-Calderdn J, Alonso-Molero J, Dierssen-Sotos T, Gomez-Acebo |, Llorca
J. Burnout syndrome in Spanish medical students. BMC Med Educ.
2021;21(1):1-7.

Berjot S, Altintas E, Grebot E, Lesage F-X. Burnout risk profiles among
French psychologists. Burn Res. 2017;7:10-20.

Abbas M, Dhane M, Beniey M, Meloche-Dumas L, Eissa M, Guérard-Poirier
N, EI-Raheb M, Lebel-Guay F, Dubrowski A, Patocskai E. Repercussions of
the COVID-19 pandemic on the well-being and training of medical clerks:
a pan-Canadian survey. BMC Med Educ. 2020;20(1):1-9.

Coenen L, Poel LV, Schoenmakers B, Van Renterghem A, Gielis G, Remmen
R, Michels NR. The impact of COVID-19 on the well-being, education and
clinical practice of general practice trainees and trainers: a national cross-
sectional study. BMC Med Educ. 2022;22(1):1-12.

Dedeilia A, Sotiropoulos MG, Hanrahan JG, Janga D, Dedeilias P, Sideris

M. Medical and surgical education challenges and innovations in the
COVID-19 era: a systematic review. In Vivo. 2020;34(3 suppl):1603-11.
Theoret C, Ming X. Our education, our concerns: The impact on medical
student education of COVID-19. Med Educ. 2020;54(7):591-2.

Sani |, Hamza Y, Chedid Y, Amalendran J, Hamza N. Understanding the
consequence of COVID-19 on undergraduate medical education: medi-
cal students’ perspective. Annals of medicine and surgery. 2020;58:117-9.
Klasen JM, Meienberg A, Bogie BJ. Medical student engagement dur-

ing COVID-19: Lessons learned and areas for improvement. Med Educ.
2021;55(1):115-8.

O'Byrne L, Gavin B, McNicholas F. Medical students and COVID-19: the
need for pandemic preparedness. J Med Ethics. 2020;46(9):623-6.

Khusid JA, Weinstein CS, Becerra AZ, Kashani M, Robins DJ, Fink LE, Smith
MT Jr, Weiss JP. Well-being and education of urology residents during the
COVID-19 pandemic: results of an American national survey. Int J Clin
Pract. 2020;74(9): e13559.

Elsalem L, Al-Azzam N, Jum'ah AA, Obeidat N, Sindiani AM, Kheirallah KA.
Stress and behavioral changes with remote E-exams during the Covid-19
pandemic: a cross-sectional study among undergraduates of medical
sciences. Annals of Medicine and Surgery. 2020;,60:271-9.

LodaT, Loffler T, Erschens R, Zipfel S, Herrmann-Werner A. Medical
education in times of COVID-19: German students’ expectations—a cross-
sectional study. PLoS ONE. 2020;15(11): €0241660.

Kim SM, Park SG, Jee YK, Song IH. Perception and attitudes of medical
students on clinical clerkship in the era of the Coronavirus disease 2019
pandemic. Med Educ Online. 2020;25(1):1809929.

Scallan' S, Lyon-Maris J. The educational impact of COVID-19: Views from
UK GP educators and trainees. Educ Prim Care. 2020;31(5):328-9.
Shankland R, Kotsou |, Vallet F, Bouteyre E, Dantzer C, Leys C. Burn-

out in university students: The mediating role of sense of coherence

on the relationship between daily hassles and burnout. High Educ.
2019;78(1):91-113.

57.

58.

60.

61.

62.

63.

Page 15 of 15

Daya Z, Hearn JH. Mindfulness interventions in medical education: a
systematic review of their impact on medical student stress, depression,
fatigue and burnout. Med Teach. 2018;40(2):146-53.

Super S, Wagemakers M, Picavet H, Verkooijen K, Koelen M. Strengthening
sense of coherence: opportunities for theory building in health promo-
tion. Health Promot Int. 2016;31(4):869-78.

. Lemay DJ, Bazelais P, Doleck T. Transition to online learning during the

COVID-19 pandemic. Comput Hum Behav Rep. 2021;4:100130.

Soled D, Goel S, Barry D, Erfani P, Joseph N, Kochis M, Uppal N,

Velasquez D, Vora K, Scott KW. Medical student mobilization during a
crisis: lessons from a COVID-19 medical student response team. Acad
Med. 2020;95(9):1384-7.

Jordan J, Watcha D, Cassella C, Kaji AH, Trivedi S. Impact of a mentorship
program on medical student burnout. AEM education and training.
2019;3(3):218-25.

Gallagher TH, Schleyer AM."We signed up for this!"—Student and trainee
responses to the Covid-19 pandemic. N Engl J Med. 2020;382(25): e96.
Jiang Y. Mobile social media usage and anxiety among university stu-
dents during the COVID-19 pandemic: the mediating role of psychologi-
cal capital and the moderating role of academic burnout. Front Psychol.
2021;12:76.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.info-coronavirus.be/en/news/

	Experiences of academic and professional burn-out in medical students and residents during first COVID-19 lockdown in Belgium: a mixed-method survey
	Abstract 
	Introduction
	Theoretical framework
	Professional burnout in medical professions and training
	Burden of COVID-19 in medical professions and students
	Aims of this study

	Methods
	Research questions
	Participants and procedure
	Measurements
	Profile of participants
	Academic burnout
	Professional burnout
	Involvement in COVID-19 care and perceived impact of COVID-19 on studies and internshipresidency

	Analysis

	Results
	Profile of participants
	Main Results
	Burnout levels
	Burnout levels in comparison to literature
	Perceived impact of COVID-19
	Correlation between perceived impact of COVID-19 and burnout levels
	Qualitative findings on burnout experiences during COVID-19


	Discussion
	Burnout levels
	Burnout levels in comparison to literature
	Perceived impact of COVID-19 and its relation to burnout
	Qualitative findings on burnout experiences during COVID-19
	The need to achieve necessary (learning outcomes)
	The need for clarity and knowing how to cope
	The need for recognition and active involvement


	Conclusion
	Strengths and limitations

	Acknowledgements
	References


