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Conclusion: Caring for Covid positive patients was not the most important cause of burnout,
but there was a strong relationship between burnout severity and psychological impact of the

pandemic.

© 2021 Asociacion Universitaria de Zaragoza para el Progreso de la Psiquiatria y la Salud Mental.
Published by Elsevier Espana, S.L.U. All rights reserved.

Introduction

As of this writing, the Coronavirus disease (COVID-19) pan-
demic has killed more than two million people worldwide
and many intensive care units had been overwhelmed with
patients presenting with respiratory distress.

Health care workers are at a higher risk of exposure than
the rest of the population and in Europe, many caregivers
have been infected. In a Chinese survey comparing non-
medical health workers and medical health workers during
the epidemic, the latter had a higher prevalence of insom-
nia, anxiety and depression.’

Burnout syndrome (BOS), another kind of epidemic,? has
become a matter of concern for doctors. 62% of French
anaesthesia residents (AR) had shown signs of burnout in a
previous French study and among them, many had shown
signs of depression.® Several recent studies have found
an increased level of burnout in health care professionals
exposed to the pandemic.*® At the opposite, some studies
found that burnout level could be lower in physicians who
actively fought with the virus.”

Faced with the huge burden imposed on critical care,
the main objective of this cross-sectional, national survey
was to measure the impact of the COVID-19 pandemic on
French residents’ mental health. Secondary objectives were
to measure burnout in this at-risk population and to explore
whether the pandemic could explain part of this burnout.

Methods

Population

Between March 7 and March 21, 2020, French residents
received an e-mail from four French databases involving
dermato-venerology, anesthesiology residents and residents
of all other specialities: the FDVF (Association Futurs
Dermato-Vénérologues de France), the CNEAR (College
National des Enseignants d’Anesthésie et de Réanimation),
the AJAR (Association des Jeunes Anesthésistes Réanima-
teurs) and the SIHP (Syndicat des Internes des Hopitaux de
Paris).

These e-mails comprised a link to an online survey assess-
ing their personal life, work, mental health and the impact
of the pandemic. It was anonymized and processed electron-
ically in accordance with the MR004 reference methodology,
as required by the French National Commission (CNIL Num-
ber: 2217450 v 0). An ethical approval was not necessary but
all respondents gave a written informed consent.

Questionnaire

The first questions evaluated demographics and job charac-
teristics. Work was evaluated by the number of night calls
and weekly hours spent at work.

The burden of the pandemic was evaluated by the num-
ber of Covid positive patients managed, of Covid patients
mechanically ventilated, and of deaths among them. Ques-
tions explored the number of colleagues and senior doctors
known to be infected with COVID-19.

Residents were asked whether they had been infected
with COVID-19, whether they feared getting infected or
were worried about their own existence. They were asked
whether they had friends or relatives infected with COVID-
19 and whether they worried about the life of their loved
ones.

Four items were measured on a numeric scale from 0 to
10: Impact of the epidemic on personal life, current fatigue,
personal life and job satisfaction.

Mental health was explored with categorical variables
about anxious and depressive feelings: psychiatric history,
taking psychiatric medication, perception of mental state,
feeling lonely, facing medical decisions alone, having dif-
ficulty concentrating or making decisions, self-blaming,
deteriorated sleep, eating disorders, tobacco and/or alco-
hol consumption and suicidal thoughts. Residents were asked
whether they felt they were useful, overwhelmed by the
epidemic or confronted with decisions that conflicted with
their ethics. They were asked about potential interpersonal
conflicts and improvement or deterioration of social rela-
tionships. Residents were finally asked whether they would
choose the same specialty if they could start over again.

There were questions about the confidence in the French
healthcare system. They were also asked whether they had
received clear procedures and training in the management
of COVID-19 patients.

Finally, the respondents had to answer the 22 items of the
Maslach Burnout Inventory (MBI) on the classic Likert scale,
rated from never (0) to every day (6). Scores at specific items
enabled to rate the severity of BOS among the three sub-
scales (dimensions) of the MBI: emotional exhaustion (EE),
depersonalization (DP) and personal accomplishment (PA).
The cut-off values® were those most commonly admitted in
France to distinguish between low, average and high inten-
sity in each dimension (values for average EE, DP and PA
were 18-29, 6-11 and 34-39 respectively). A person is con-
sidered to be experiencing burnout if at least one of the 3
dimensions of the MBI is highly impacted (high score for EE
and DP or low score for PA).
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In parallel to this dichotomic variable, we distinguished
five different classes of burnout of increasing severity:
burnout free, intermediate, highly impacted on 1, 2 or 3
dimensions.

Statistical analysis
Normality of distribution was tested with the
Kolmogorov-Smirnov test.

Continuous values were expressed as means and standard
deviations or medians and interquartile range (IQR Q1-Q3),
and categorical variables as counts and percentages. The
comparisons of continuous values between groups were per-
formed with Mann-Whitney rank-sum tests and within the 5
classes of burnout with the Kruskal-Wallis test. The statis-
tical link between numerical variables was tested according
to the value of Pearson’s correlation coefficient. Categorical
variables were compared using the Chi-square test.

Finally, variables found to be significantly linked with
burnout with a p value <0.01 at the univariate comparisons
were entered into a model of logistic regression. The signif-
icance of the model estimators was tested by the Wald test
and the model was finally tested by a fit test.

All comparisons were two-tailed, p <0.05 was considered
statistically significant and the Bonferroni correction was
not deemed necessary because a multivariate analysis was
planned.

All statistical analyses were performed with StatEL pack-
age (AdScience).

Results

We have obtained 1055 responses of which 1050 were valid
for the study (Fig. 1). The Kolmogorov-Smirnov test showed
that data was not normally distributed, so non parametric
tests were chosen for comparisons.

There were 612 (58%) AR. Among non-AR, 194 were of
medicine specialties, 47 of surgical specialties, 47 were
psychiatrists, and 33 worked in emergency departments.
Sixty-five percent of the answers came from Ile de France.
The Response rate was 35% for AR and 11% for other resi-
dents. The residents’ mean age was 27 +2 years (22-37).
There were 609 (58%) women (men 42%). 396 (38%) had a
partner who was a healthcare professional.

339 residents (32%) worked weekly more than 60h. The
median number of monthly night calls since the start of the
epidemic was 5 (IQR 3-6). This number had increased for
525 residents (50%) since the beginning of the pandemic.

Mental health

767 residents (73%) had no medical history. There were histo-
ries of depression: 85 (8%), anxiety: 174 (17%) and insomnia:
117 (11%).

Since the start of the pandemic only 262 residents (25%)
said they were in their usual state of mind, 565 (54%) felt
tired, 92 (9%) exhausted, 319 (30%) stressed, 329 (31%) anx-
ious and 124 (12%) said they were depressed. A notable
proportion of residents exhibited symptoms of depression:
339 (32%) had difficulty concentrating or making decisions,

440 (42%) tended to blame themselves, sleep deteriorated
in 502 (48%), 149 (14%) had eating disorders. 32% felt alone
in difficult situations.

33% consumed alcohol and 22% had increased their con-
sumption since the beginning of the pandemic. 22% smoked
and 26% had increased their consumption since the pan-
demic.

Results concerning the pandemic

The weekly median number of Covid positive patients
treated by each resident was 9 (IQR 3-15). It was 3 (IQR
0-10) for intubated, Covid positive ICU patients and 2 (IQR
0-4) for Covid positive patients who died.

On a scale of 0-10, the average impact of the pandemic
on personal life was 7.1+2.1, overall satisfaction at work
6.2 +2.1 and the overall feeling of fatigue 6.0 +2.3.

There was a significant correlation between the total
number of Covid positive patients treated and the impact
of the pandemic on personal life (r=0.125, p<0.00005),
fatigue (r=0.21, p<0.00001), job satisfaction (r=0.07,
p<0.025) and the class of burnout (r=0.097, p<0.002).
Thus, the coefficients of determination R? were very low
(between 1% and 5%).

To the question ‘‘have you been infected with COVID-
19?7, 66 (6%) answered ‘‘yes’’, 437 (42%) were symptomatic
but had not been tested. The median number of colleagues
or senior doctors known to be infected with COVID-19 was
respectively 3 (IQR 1-5) and 2 (IQR 1-4) per asked individual.

Four hundred seventy-four residents (45 %) feared being
infected with COVID-19, 253 (27%) worried about their own
existence, 763 (73%) had friends infected with COVID-19 and
274 (26%) had relatives infected; 92% worried about the life
of their loved ones.

614 (58%) thought that the French healthcare system was
not large enough to deal with the pandemic. In contrast, 796
(76%) thought the organization of their own medical depart-
ment was appropriate. 517 (49%) had received training in
the management of COVID-19 patients and 745 (71%) had
clear procedures.

782 (74%) felt they were useful, but 232 (22%) felt over-
whelmed by events. 429 (41%) of residents were confronted
with decisions that conflicted with their ethics.

358 (34%) thought the pandemic had improved the
relationships within their work team, 212 (20%) thought
that they had deteriorated instead. Regarding relationships
within the family, couple relationships had improved for 74
(7%), but deteriorated for 210 (20%).

Burnout

Among the 1050 residents, 578 were highly impacted on at
least one of the dimensions of the MBI, putting the total
burnout rate at 55% (Fig. 2). 13% of residents had high EE
scores, 37% exhibited high scores on DP and 28% low scores
on PA. Mean values were 17.34+9.8 for EE, 9.8+ 6.1 for DP
and 36.5+7.1 for PA. There was no significant difference
in burnout prevalence between men and women, AR and
non-AR, neither between Ile de France and others French
regions.
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1055 answers

I 2 non residents |<—l Resi:i'ents l

l 3 refusal to participate H 1053 residents ]

| By residency |¢—i 1050 included H By French region

438 non AR
194 Medicine

47 Psychiatry

Figure 1

400
350
300
250
200

| 33.2% 349

N (residents)

150 11.7% 123
100
50

Free Intermed

Figure 2

261 AR IDF

y
187 AR from Paris

680 IDF

458 Paris 370 non IDF

i

Flow-chart of the answers to the questionnaire.
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Distribution of the five predefined burnout classes: burnout-free (all 3 dimensions in the low burnout subset), one, two

or three dimensions severely impacted, and intermediate cases: all other cases.

There was a significant correlation between burnout class
and time spent at the workplace each week, number of on-
call calls, number of Covid positive patients treated and
number of Covid positive patients who died. The perception
of the impact of the pandemic on personal life and fatigue
increased with burnout, satisfaction in personal life and

job satisfaction decreased with the worsening of burnout
(Table 1).

The classes most affected by burnout were also those
who felt they had been the least trained in the care of Covid
positive patients, who benefited the least from clear proce-
dures for the care of these patients and who felt the least
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Table 1 Mean values for the numerical variables among the five burnout classes, with the value of the statistic of the
Kruskal-Wallis test and the p value for univariate comparisons between classes.
Covariates Free Inter 1 dim 2 dim 3 dim KW p
N in each classe of BOS 123 349 373 165 40
Percent by classes 12 33 36 16 4
MBI Emotional exhaustion 8.2 14.2 17.2 25.8 38.1 342 0.00001
Depersonalization 2.8 6.7 11.8 15.2 18.7 525 0.00001
Personal achievement 43.6 39.4 35.1 31.0 25.5 398 0.00001
On Call Number of monthly calls 3.9 4.6 5.0 4.8 5.5 19.2 0.0007
Pandemic Covid positive patients/week 9.1 10.5 11.8 12.7 13.8 14.5 0.0059
Covid patients intubated/week 5.4 6.0 6.6 7.0 9.7 8.0 0.092
Covid patients deceased/week 2.5 2.6 3.0 3.1 4.2 8.0 0.091
Number of colleagues infected 2.7 3.4 3.5 3.7 3.4 9.4 0.052
Number of senior doctors infected 2.1 2.4 2.8 2.5 3.4 11.6 0.02
Global Impact epidemic/personal life 6.5 6.9 7.1 7.5 8.0 30.6 0.00001
feeling Personal life satisfaction 6.8 6.0 5.9 5.0 5.5 48.0 0.00001
Job satisfaction 7.2 6.5 6.3 5.2 4.1 95.2 0.00001
Current fatigue 5.1 5.7 6.0 6.9 7.5 67.5 0.00001

protected from contamination. Similarly, as burnout wors-
ened, residents felt less and less useful and more and more
overwhelmed by the pandemic (more than 50% for the class
of most severe burnout, Table 2).

The anxiety-provoking feelings (feeling of loneliness
with regard to decisions to be made, ethical conflict) and
conflicts increased with the severity of burnout, as did
depressive symptoms. Finally, residents in burnout were
more likely to stop their career (Table 2).

While the proportion of contaminations or close relatives
infected was roughly the same in the five classes, fear of
contagion, worry of losing life or worry for loved ones were
much stronger as the burnout got worse (Table 2).

In the logistic regression (Table 3), exposure to the
pandemic (number of COVID-19 patients taken in charge,
impact of pandemic on personal life, feeling of being over-
whelmed, of being lonely, facing ethical conflicts, benefiting
of clear procedures and being worried for loved ones),
personal life satisfaction and weekly work hours were not
independent burnout factors. Seven factors were indepen-
dently linked to burnout: the number of monthly calls
(p <0.0004), psychiatric history (p<0.001), desire to quit
the specialty (p <0.002), interpersonal conflicts (p <0.002),
fatigue (p<0.004), job satisfaction (p<0.004), and symp-
toms of depression (p <0.05).

Finally, we compared burnout prevalence in Anesthesia
Residents with its prevalence in our previous work in 2009 in
France: there was no significant difference in prevalence
of burnout between 2020 (burnout in AR=58%) and 2009
(burnout in AR=62% (Chi?=0.77, p=0.38).

Discussion

This cross-sectional, observational study, undertaken at the
top of the pandemic in France, found that residents’ mental
health was significantly impacted by the COVID-19 pan-
demic.

Since the start of the pandemic, only 25% said they were
in their usual state of mind, more than half felt tired, one

third exhibited symptoms of depression. Twenty-two per-
cent felt overwhelmed by events and 41% were confronted
with decisions that conflicted with their ethics.

Moreover, the study found a high burnout rate, 55%,
among French residents. Interestingly, the impact of the
COVID-19 pandemic was felt all the more severely as the
severity of the BOS increased.

Several Chinese works have pointed out that the COVID-
19 pandemic increased distress, anxiety and depression®~'?
Several studies showed that the burnout frequency was
lower in groups working on the front lines than usual ward
groups.”'® This corresponds with our observation that the
number of Covid positive patients taken in charge correlates
to job-satisfaction.

We showed that 45% of residents feared being infected
with COVID-19, and 27% worried about their own existence.
The rate of these feelings regularly increased with increasing
severity of burnout. Although the rate of infected relatives
was roughly the same for these five classes, the more severe
the burnout, the more anxiety increased about the health
and safety of loved ones. The same observation applies to
the confrontation with ethical conflicts, the feeling of being
overwhelmed by the pandemic and for the deterioration
of social relationships. Thus, there is a strong relationship
between burnout and anxiety levels.

In the multivariate analysis, the factors independently
linked to burnout were not the number of Covid positive
patients taken in charge or other covariates related to the
pandemic. Of note, the intensity of the correlation between
the number of Covid positive patients looked after and the
psychological impact of the pandemic was very low. It seems
that the pandemic itself explains a rather small proportion of
mental state and burnout, the causes of which are probably
globally the same as during the preceding decade.'*" This
is in line with the fact that the burnout level between 2009
and 2020 was the same in AR. One alternative hypothesis
could be that the burnout level translates in some indi-
viduals into a psychological frailty that could explain part
of the relationship between the level of anxiety and other
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Table 2  Proportions among the five burnout classes for each of the categorical variables, with the ChiZ value and the corre-
sponding p value for univariate comparisons between classes.
Covariates Free Inter 1 dim 2 dim 3 dim CHI? p
Gender Women 59 60 53 65 63 8.5 0.07
Work More than 60 weekly hours 33 26 31 33 55 21.1 0.01
Being an Anesthesia Resident 49 57 62 58 60 7.1 0.13
Increased number of night calls 40 50 51 53 53 6.0 0.20
Pandemic Covid training 57 50 51 44 28 13.0 0.01
Covid procedures 77 72 74 60 60 15.9 0.003
Feels protected from Covid 67 60 55 47 43 17.8 0.001
Contaminated residents 11 6 5 4 8 6.7 0.08
Fear of being contaminated 42 52 54 61 55 9.7 0.045
Fear (a lot) of being contaminated 4 7 8 13 13 9.9 0.02
Worried (a lot) about his own life 1 5 3 5 4 1.0 0.32
Contaminated relatives 26 22 28 29 28 4.8 0.31
Worried about loved ones 25 40 42 54 63 31.7 0.00001
Faced with ethical conflicts 39 36 40 50 58 14.6 0.006
Police control during traveling 40 48 43 42 75 17.9 0.002
Depression Psychiatric history 16 20 28 34 50 30.6 0.00001
Feel depressed 3 8 10 25 35 20.8 0.00001
Feel alone (with decisions) 20 31 36 52 78 63.5 0.00001
Feel overwhelmed 9 18 20 38 53 63.1 0.00001
Concentration problems 10 30 31 47 73 76.2 0.00001
Tendency to self-blame 16 38 41 63 75 83.9 0.00001
Eating disorders 4 10 16 21 43 47.8 0.00001
Sleep deterioration 37 46 48 54 68 14.4 0.006
Suicidal thoughts 0 1 3 7 13 16.1 0.0001
Increase in alcohol consumption 13 18 20 25 33 10.8 0.03
Increase in tobacco consumption 13 17 16 14 23 3.0 0.55
Taking drug 4 6 3 4 3 2.6 0.11
Taking medication 5 9 10 14 35 7.9 0.01
Wants to stop the specialty 1 1 4 15 25 27.2 0.00001
Social Deteriorated relationships (family) 88 85 77 73 63 23.9 0.0001
Relationships Conflicts with superiors 10 19 25 38 55 54.6 0.00001
Conflicts with colleagues 14 20 23 25 48 21.9 0.0002
Conflicts with patients 3 9 14 19 25 23.0 0.00001
Conflicts with families of patients 13 21 24 30 30 14.3 0.007
Opinions Good service organization 89 79 77 61 63 35.9 0.00001
Confidence in the health system 38 31 28 24 20 9.6 0.048

symptoms of depression with the burnout severity. Of
course, the present transversal study is not designed to
analyse the causality between the burnout level and the
intensity of the psychological impact of the pandemic. Only
a longitudinal study could answer this question.

Indeed, meta-analysis'® or recent studies”'” found a BOS
in half of doctors and more than half in residents.'®-?2
We did not specifically ask questions about bullying or
harassment,?*-%> but in additional comments, several res-
idents mentioned instances of harassment by doctors in
charge of units. A recent meta-analysis showed that the
overall pooled prevalence of intimidation, harassment, and
discrimination in residents was 64%2° and residents who
report these problems are more likely to have symptoms
of burnout.?’

Even if this is arguable,’® a growing body of evidence
shows that BOS shares a lot of the characteristics of a true
depression?®3°; a reactional depression to a pejorative work

environment, one might say. The MBI is to date the ‘‘gold
standard’’ for burnout screening, even though there are con-
cerns about the very nature of each of the 3 dimensions
and about the chosen cut-off values to define the severity
of the threat. As we observed in 2009," there is a strong
link between the burnout severity class, the MBI scores in
each dimension and the intensity of symptoms, which con-
firms that burnout is a progressive disorder rather than a
dichotomous one. It appears that residents with high inten-
sity scores in the three burnout dimensions (in the present
study, 4% of residents) are particularly at risk. Indeed, these
considerations seem important in that burnout may be asso-
ciated not only with suicide, but also with malpractice.?'-*?

Limitations of the study

As with most survey studies, the responder population, com-
posed mainly of AR (58%) and of residents from Ile de France
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Table 3 Logistic regression. Burnout is the dependent variable.

Covariable Estimator SD Wald p OR IC OR (95%)
Constant —0.66 0.516 —1.270 0.20

Monthly calls 0.11 0.031 3.534 0.0004 1.12 [1.05—1.19]
Psychiatric history 0.53 0.165 3.203 0.001 1.70 [1.23-2.34]
Desire to quit the specialty 1.40 0.458 3.052 0.002 4.05 [1.65—-9.95]
Interpersonal conflicts 0.24 0.080 3.042 0.002 1.28 [1.09—1.49]
Fatigue 0.11 0.037 2.910 0.004 1.11 [1.04—1.20]
Job satisfaction —0.12 0.041 —2.883 0.004 0.89 [0.82—0.96]
Symptoms of depression 0.30 0.148 1.999 0.046 1.34 [1.01—1.80]
Weekly work hours —0.22 0.125 —1.773 0.08 0.80 [0.63—1.02]
Impact on personal life 0.04 0.036 1.140 0.25 1.04 [0.97—-1.12]
Service organisation —0.22 0.193 —1.131 0.26 0.80 [0.55—1.17]
Sleep —0.16 0.150 —1.052 0.29 0.85 [0.64—1.15]
Being overwhelmed 0.10 0.109 0.956 0.34 1.11 [0.90—1.37]
N Covid positive patients 0.01 0.007 0.945 0.34 1.01 [0.99-1.02]
Clear procedures 0.14 0.167 0.844 0.40 1.15 [0.83—1.60]
Being lonely 0.13 0.155 0.842 0.40 1.14 [0.84—1.54]
Ethical conflicts —0.10 0.151 —0.647 0.52 0.91 [0.68—1.22]
Feeling protected from Covid —0.10 0.151 —0.638 0.52 0.91 [0.67—1.22]
Life satisfaction —0.02 0.035 —0.627 0.53 0.98 [0.91—1.05]
Worried for loved ones 0.15 0.257 0.584 0.56 1.16 [0.702—1.924]

(65%), may be somewhat different from the total French
resident population.

Like other published studies, this is a purely descriptive
study and the statistical link should not be confused with a
causal relationship between BOS and analysed covariates.

Some questions have not been raised (e.g., autonomy
regarding medical decisions, occurrence of medical errors,
moral or sexual harassment, etc.) as one of the expected
success factors of this questionnaire was the ability to com-
plete it in about ten minutes.

Conclusion

A large part of French residents exhibited symptoms of anxi-
ety and depression, exacerbated by the COVID-19 pandemic.
For Anesthesia Residents at least, although the context is
quite different because of the pandemic, burnout preva-
lence in the present study was found to be not different
from the results of our previous work, twelve years ago.

The increasing workload did not appear to be the
prominent explaining factor of either the psychological con-
sequences of the pandemic or the burnout level.

Of course, the pandemic has been shown to increase
the burnout level in healthcare professionals, but despite
the fact that our work was not intended to look at the
consequences of burnout prevalence on the aftereffects
of the pandemic, one alternative hypothesis could be that
burnout severity itself could be a factor explaining part of
the strength of the psychological impact of the epidemic in
some individuals.

Ethical considerations

An ethical approval was not necessary but all respondents
gave a written informed consent. The questionary was

anonymized and processed electronically in accordance with
the MR0O04 reference methodology, as required by the French
National Commission (CNIL Number: 2217450 v 0).

Funding

No funding was sought nor provided for this article.
Conflict of interest

None to declare by the authors.
Acknowledgements

The authors are indebted to Mr Dominic Wieland for the kind
reviewing for language assistance

References

1. Zhang WR, Wang K, Yin L, Zhao WF, Xue Q, Peng M, et al.
Mental Health and psychosocial problems of medical health
workers during the COVID-19 epidemic in China. [published
online ahead of print, 2020 Apr 9]. Psychother Psychosom.
2020;89(4):242-50, http://dx.doi.org/10.1159/000507639.

2. Dzau VJ, Kirch DG, Nasca TJ. To care is human - collec-
tively confronting the clinician-burnout crisis. N Engl J Med.
2018;378:312-4, http://dx.doi.org/10.1056/NEJMp1715127.

3. Mion G, Libert N, Journois D. Burnout-associated fac-
tors in anesthesia and intensive care medicine. 2009
survey of the French Society of anesthesiology and
intensive care. Ann Fr Anesth Reanim. 2013;32:175-88,
http://dx.doi.org/10.1016/j.annfar.2012.12.004.

4. Kok N, van Gurp J, Teerenstra S, van der Hoeven H, Fuchs
M, Hoedemaekers C, et al. Coronavirus disease 2019 imme-
diately increases burnout symptoms in ICU professionals: a

179


dx.doi.org/10.1159/000507639
dx.doi.org/10.1056/NEJMp1715127
dx.doi.org/10.1016/j.annfar.2012.12.004

G. Mion, P. Hamann, M.

Saleten et al.

10.

1.

12.

13.

14.

15.

16.

17.

18.

. Dinibutun SR.

. Ramirez AJ,

. Qiu J,

longitudinal cohort study. Crit Care Med. 2021;49:419-27,
http://dx.doi.org/10.1097/CCM.0000000000004865.

. Liu X, Chen J, Wang D, Li X, Wang E, Jin Y, et al.

COVID-19 outbreak can change the job burnout in health
care professionals. Front Psychiatry. 2020;11:563781,
http://dx.doi.org/10.3389/fpsyt.2020.563781.

. Trumello C, Bramanti SM, Ballarotto G, Candelori C, Cerniglia

L, Cimino S, et al. Psychological adjustment of healthcare
workers in ltaly during the COVID-19 pandemic: differences
in stress, anxiety, depression, burnout, secondary trauma,
and compassion satisfaction between frontline and non-
frontline professionals. Int J Environ Res Public Health.
2020;17(22):8358, http://dx.doi.org/10.3390/ijerph17228358.
Factors associated with burnout among
physicians: an evaluation during a period of COVID-
19 pandemic. J Healthc Leadersh. 2020;12:85-94,
http://dx.doi.org/10.2147/JHL.S270440.

Graham J, Richards MA, Cull A, Gregory
WM, Leaning MS, et al. Burnout and psychiatric disor-
der among cancer clinicians. Br J Cancer. 1995;71:1263-9,
http://dx.doi.org/10.1038/bjc.1995.244.

Shen B, Zhao M, Wang Z, Xie B, Xu YA. A
nationwide survey of psychological distress among Chi-
nese people in the COVID-19 epidemic: implications and
policy recommendations. Gen Psychiatr. 2020;33:e100213,
http://dx.doi.org/10.1136/gpsych-2020-100213.

Li S, Wang Y, Xue J, Zhao N, Zhu T. The impact of COVID-
19 epidemic declaration on psychological consequences: a
study on active Weibo users. Int J Environ Res Public Health.
2020;17:2032, http://dx.doi.org/10.3390/ijerph17062032.
Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al.
Immediate psychological responses and associated factors
during the initial stage of the 2019 coronavirus dis-
ease (COVID-19) epidemic among the general population
in China. Int J Environ Res Public Health. 2020;17:E1729,
http://dx.doi.org/10.3390/ijerph17051729.

Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei
Factors associated with mental health outcomes
among health care workers exposed to coronavirus
disease  2019. JAMA Netw Open. 2020;3:e203976,
http://dx.doi.org/10.1001/jamanetworkopen.2020.3976.

Wu Y, Wang J, Luo C, Hu S, Lin X, Anderson AE, et al.

N, et al.

A comparison of burnout frequency among oncol-
ogy physicians and nurses working on the frontline
and wusual wards during the COVID-19 epidemic in

Wuhan, China. J Pain Symptom Manage. 2020;60:e60-5,
http://dx.doi.org/10.1016/j.jpainsymman.2020.04.008.
Hartzband P, Groopman J. Physician burnout,
interrupted. N Engl J Med. 2020;382:2485-7,
http://dx.doi.org/10.1056/NEJMp2003149.

Harolds JA. Quality and safety in healthcare, part LXI: burnout
and wellness in residents. Clin Nucl Med. 2020;45:679-80,
http://dx.doi.org/10.1097/RLU.0000000000002886.

Rotstein S, Hudaib AR, Facey A, Kulkarni J. Psychi-
atrist burnout: a meta-analysis of Maslach Burnout
Inventory means. Australas Psychiatry. 2019;27:249-54,
http://dx.doi.org/10.1177/1039856219833800.

Gerada C. Clare Gerada: understanding burnout.
2020;369:m1595, http://dx.doi.org/10.1136/bmj.m1595.
Coombs DM, Lanni MA, Fosnot J, Patel A, Korentager R,
Lin IC, et al. Professional burnout in united states plastic

BMJ.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

180

surgery residents: is it a legitimate concern? Aesthet Surg J.
2020;40:802-10, http://dx.doi.org/10.1093/asj/sjz281.
Hyman SA, Michaels DR, Berry JM, Schildcrout JS, Mercaldo ND,
Weinger MB. Risk of burnout in perioperative clinicians: a survey
study and literature review. Anesthesiology. 2011;114:194-204,
http://dx.doi.org/10.1097/ALN.0b013e318201ce9a.

Harolds JA. Quality and safety in healthcare, part LXI: burnout
and wellness in residents. Clin Nucl Med. 2020;45(9):679-80,
http://dx.doi.org/10.1097/RLU.0000000000002886.

Low ZX, Yeo KA, Sharma VK, Leung GK, McIntyre RS, Guerrero A,
et al. Prevalence of burnout in medical and surgical residents: a
meta-analysis. Int J Environ Res Public Health. 2019;16:E1479,
http://dx.doi.org/10.3390/ijerph16091479.

Dyrbye LN, Burke SE, Hardeman RR, Herrin J, Wittlin
NM, Yeazel M, et al. Association of clinical specialty
with symptoms of burnout and career choice regret
among US resident physicians. JAMA. 2018;320:1114-30,
http://dx.doi.org/10.1001/jama.2018.12615.

Hu YY, Ellis RJ, Hewitt DB, Yang AD, Cheung EO, Moskowitz
JT, et al. Discrimination, abuse, harassment, and burnout in
surgical residency training. N Engl J Med. 2019;381:1741-52,
http://dx.doi.org/10.1056/NEJMsa1903759.

Puranitee P, Stevens FFCJ, Pakakasama S, Plitponkarnpim
A, Vallibhakara SA, Busari JO, et al. Exploring burnout
and the association with the educational climate in pedi-
atric residents in Thailand. BMC Med Educ. 2019;19:245,
http://dx.doi.org/10.1186/s12909-019-1687-7.

Brainard AJ, Ziniel SI, Zuk J, Dingmann C, Janosy NR. Evaluation
of a formal wellness curriculum to reduce burnout in anesthesia
residents: a pilot study. J Educ Perioper Med. 2019;21:E631.
Bahji A, Altomare J. Prevalence of intimidation, harassment,
and discrimination among resident physicians: a systematic
review and meta-analysis. Can Med Educ J. 2020;11:e97-123,
http://dx.doi.org/10.36834/cmej.57019.

Kemper KJ, Schwartz A. Pediatric resident burnout-resilience
study consortium. bullying, discrimination, sexual harass-
ment, and physical violence: common and associated with
burnout in pediatric residents. Acad Pediatr. 2020;20:991-7,
http://dx.doi.org/10.1016/j.acap.2020.02.023.

Koutsimani P, Montgomery A, Georganta K. The relation-
ship between burnout, depression, and anxiety: a system-
atic review and meta-analysis. Front Psychol. 2019;10:284,
http://dx.doi.org/10.3389/fpsyg.2019.00284.
Bianchi R. Do burnout and depressive
form a single syndrome? Confirmatory factor
and exploratory structural equation modeling bifac-
tor analysis. J Psychosom Res. 2020;4(131):109954,
http://dx.doi.org/10.1016/j.jpsychores.2020.109954.
Golonka K, Mojsa-Kaja J, Blukacz M, Gawtowska M, Marek T.
Occupational burnout and its overlapping effect with depression
and anxiety. Int J Occup Med Environ Health. 2019;32:229-44,
http://dx.doi.org/10.13075/ijomeh.1896.01323.

Tawfik DS, Scheid A, Profit J, Shanafelt T, Trockel M, Adair KC,
et al. Evidence relating health care provider burnout and quality
of care: a systematic review and meta-analysis. Ann Intern Med.
2019;171:555-67, http://dx.doi.org/10.7326/M19-1152.
Hewitt DB, Ellis RJ, Chung JW, Cheung EO, Moskowitz JT,
Huang R, et al. Association of surgical resident wellness
with medical errors and patient outcomes. Ann Surg. 2020,
http://dx.doi.org/10.1097/SLA.0000000000003909. Epub
ahead of print. PMID: 32282379.

symptoms
analysis


dx.doi.org/10.1097/CCM.0000000000004865
dx.doi.org/10.3389/fpsyt.2020.563781
dx.doi.org/10.3390/ijerph17228358
dx.doi.org/10.2147/JHL.S270440
dx.doi.org/10.1038/bjc.1995.244
dx.doi.org/10.1136/gpsych-2020-100213
dx.doi.org/10.3390/ijerph17062032
dx.doi.org/10.3390/ijerph17051729
dx.doi.org/10.1001/jamanetworkopen.2020.3976
dx.doi.org/10.1016/j.jpainsymman.2020.04.008
dx.doi.org/10.1056/NEJMp2003149
dx.doi.org/10.1097/RLU.0000000000002886
dx.doi.org/10.1177/1039856219833800
dx.doi.org/10.1136/bmj.m1595
dx.doi.org/10.1093/asj/sjz281
dx.doi.org/10.1097/ALN.0b013e318201ce9a
dx.doi.org/10.1097/RLU.0000000000002886
dx.doi.org/10.3390/ijerph16091479
dx.doi.org/10.1001/jama.2018.12615
dx.doi.org/10.1056/NEJMsa1903759
dx.doi.org/10.1186/s12909-019-1687-7
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
http://refhub.elsevier.com/S0213-6163(21)00020-3/sbref0125
dx.doi.org/10.36834/cmej.57019
dx.doi.org/10.1016/j.acap.2020.02.023
dx.doi.org/10.3389/fpsyg.2019.00284
dx.doi.org/10.1016/j.jpsychores.2020.109954
dx.doi.org/10.13075/ijomeh.1896.01323
dx.doi.org/10.7326/M19-1152
dx.doi.org/10.1097/SLA.0000000000003909

	Psychological impact of the COVID-19 pandemic and burnout severity in French residents: A national study
	Introduction
	Methods
	Population
	Questionnaire
	Statistical analysis

	Results
	Mental health
	Results concerning the pandemic
	Burnout

	Discussion
	Limitations of the study
	Conclusion
	Ethical considerations
	Funding
	Conflict of interest
	Acknowledgements
	References


