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Background: COVID-19 sanitary crisis is associated with emotional difficulties such as

depression, anxiety and reactional post-traumatic symptoms among healthcare workers.

Indeed, healthcare workers were particularly exposed to COVID-19 sanitary crisis. This

study aimed to investigate the effects of exposure to COVID-19 sanitary crisis on affective

symptoms (anxiety, post-traumatic stress, burnout) among French healthcare workers

and the mediating role of cognitive emotion regulation strategies (positive re-evaluation

and set in perspective) and coping strategies (active coping, planning, instrumental

support, emotional support, emotional expression, positive reappraisal, acceptance,

denial, blame, humor, religion, distraction, substance use, behavioral disengagement).

Method: This cross-sectional survey-based study collected demographic data and

mental health measurements from 1,010 volunteers (838 women) who consented online

to participate, from March 24 to June 28, 2020, in France. Participants filled out online

questionnaires and visual analogic scales that evaluate affective symptoms related to the

COVID-19 sanitary crisis, namely symptoms of post-traumatic stress, burnout, emotion

regulation abilities, and coping abilities.

Results: The majority (57.8%) of the participants presented post-traumatic symptoms.

Depending on the sub-dimensions evaluated, a proportion of participants reported

moderate (25.9–31.2%) to severe (17.2–40.7%) burnout symptoms. We found a

significant effect of the level of exposure to COVID-19 on affective symptoms. Being

a woman, having a lower job position and having less experience were associated with

higher level of affective symptoms. Moreover, coping strategies had a mediating effect

on the relation between stress and burnout, supporting the coping reserve model.
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Conclusion: Post-traumatic and burnout symptoms were highly prevalent among

French healthcare workers at the beginning of the COVID-19 crisis. Exposure to

COVID-19 is a determining factor. We can thus promote both coping training and a good

environment to limit the emotional consequences of exposure to COVID-19.

Keywords: outbreak, COVID-19, health care workers, sanitary crisis, burnout, post-traumatic, mediation

INTRODUCTION

The 21st January 2020, theWorld Health Organization published
its first report relating the existence of coronavirus disease 2019
(COVID-19). In order to slow down the spread of COVID-
19, the French government imposed quarantine measures for 2
months, from March 17 to May 11, 2020. On July 7, 2020, the
virus had spread in 216 different countries and 11,425,209 cases
had been confirmed (1). France was strongly impacted with large
and growing numbers of confirmed cases (168,335) and deaths
(29,920) (2), between January and July 2020. The COVID-19
outbreak was considered as a sanitary crisis, meaning it is an
urgent health-threatening situation (3).

A meta-analysis gathering the results from studies performed
on past outbreaks and quarantines has set out the presence of
multiple affective disorders such as anxiety, depressive, and post-
traumatic symptoms. It was also claimed that studies should
show a particular interest on the psychological effect of COVID-
19 among healthcare workers (4). Indeed, healthcare workers
are particularly exposed to COVID-19. They are exposed to
death and risk of death that constitutes the first criteria for
developing post-traumatic stress disorder (5). Studies performed
during the past outbreaks have demonstrated an increased risk
of multiple emotional disorders (anxiety, depression, anger)
among healthcare workers (6–8). Therefore, multiple researchers
focused on the psychological consequences of COVID-19 among
healthcare workers. Cross-sectional studies demonstrated a high
prevalence of emotional difficulties such as anxiety, insomnia,
depressive, post-traumatic stress and burnout symptoms among
healthcare workers across different countries [e.g., (9–13)].
Different meta-analysis confirmed an important prevalence
of anxiety (23.2–33%), depressive (22.8–28%), post-traumatic
(20.7%) and burnout (34.4%) symptoms (14–16). However,
these cross-sectional studies lacked of control groups (17).
Longitudinal studies were also performed but with inconsistent
results. For instance, one study showed that healthcare workers
had higher level of burnout after the crisis as compared to pre-
COVID level of burnout (18); but, another study found a lower
level of burnout after the COVID-19 crisis as compared to pre-
COVID level (19). Finally, a repeated cross-sectional study set out
an increased prevalence of depression among health workers over
time after the crisis.

Some studies tried to understand and to conceptualize the
psychological consequences of COVID-19 among healthcare
workers. The first factors proposed to explain these emotional
difficulties were increased time pressure and workload (20), as it
increases work-life imbalance, known as a risk factor for burnout
(21). Other authors have proposed that repeated stress could be

the cause of burnout (22, 23). This is congruent with a previous
developed model (24) suggesting that stress would reduce one’s
coping reserve, resulting in burnout. Indeed, a meta-analysis
set out an association between coping strategies and emotional
difficulties within healthcare workers during outbreaks (20).
However, to our knowledge, no study evaluated the mediating
role of coping strategies as proposed by Dunn et al. (24).

Therefore, the present study aimed to investigate the effects of
exposure to COVID-19 sanitary crisis on mental health among
French healthcare workers. Especially, we were interested in
the effect of COVID-19 exposure on anxiety, post-traumatic
stress and burnout symptoms. This study aimed also to
identify the mediating role of cognitive emotion regulation
strategies (positive re-evaluation and set in perspective) and
coping strategies (active coping, planning, instrumental support,
emotional support, emotional expression, positive reappraisal,
acceptance, denial, blame, humor, religion, distraction, substance
use, behavioral disengagement) on the relation between stress
exposure and burnout.

METHOD

Participants
In this cross-sectional study, we recruited 1,010 participants
using social media (Facebook, Twitter and LinkedIn) andmailing
lists from ten main university hospitals across the country (e.g.,
Paris, Bordeaux, Tours, Nancy, . . . ). All healthcare workers
working at university hospitals were eligible to answer the
study. Participation required reading an information note online,
ticking a box to consent to participate, and choosing to either
continue with the study or decline to proceed. The experiment
and consent procedures were approved by the ethics committee
of the University (Comité d’Ethique de la Recherche Tours-
Poitiers). Participants did not receive any compensation for
the study.

Measures
Following consent, participants answered socio-demographic
questions and indicated their level of exposure to COVID-19with
multiple-choice questions. We distinguished first-line workers
who worked with patients infected by COVID-19, second-
line workers who worked with potentially infected patients,
and third-line workers who had no contact with infected
or potentially infected patients. Participants also reported the
number of suspected, confirmed and severe cases of coronavirus
in their hospital unit and the number of deaths. We evaluated
if the participants and their relatives were infected or had risk
factors. Then, participants filled out successively a series of online
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self-questionnaires. Data were collected between March 24 and
June 28, 2020.

Maslach Burnout Inventory
The MBI (25) is a self-reported questionnaire, composed
of 22 items, that evaluates burnout symptoms. Participants
had to answer questions on a 7 point Likert scale from 0
(never) to 6 (every day). This scale is composed of 3 sub-
dimensions: exhaustion, depersonalization and accomplishment.
The French version has good psychometric properties and more
specially a good internal consistency for each sub-dimension:
exhaustion (Cronbach α = 0.90), depersonalization (α =

0.64) and accomplishment (0.74) (26). We also found a good
internal consistency within our sample: exhaustion (α = 0.90),
depersonalization (α = 0.66) and accomplishment (α = 0.74).
According to the same authors, an exhaustion-score under 18 is
considered as low, under 27 as moderate and above 28 as high.
A depersonalization-score under 3 is considered as low, under
7 as moderate and above 8 as high. An accomplishment-score
under 34 is considered as low, under 35 as moderate and above
40 as high.

Cognitive Emotion Regulation Scale
The CERQ (27) is a self-reported questionnaire that evaluates
cognitive emotion regulation strategies. We used two sub-
dimensions of this scale: positive re-evaluation and set in
perspective. Each sub-dimension is composed of 4 items.
Participants had to answer on a Likert scale from 1 (almost
never) to 5 (almost always). The French version demonstrated
good psychometric properties for the different subscales (28)
(Cronbach α between 0.68 and 0.87). We also found a good
internal consistency in our sample for the two sub-dimensions
(positive re-evaluation α = 0.73, and set in perspective α = 0.76).

Impact Event Scale 6 Items
The IES-6 (29, 30) is a self-reported questionnaire that was used
to evaluate post-traumatic symptoms related to the COVID-
19 outbreak. Participants had to answer questions related
to the main events they identified, on a 5 points Likert
scale. Experimental studies demonstrated good psychometric
properties (Cronbach α = 0.80), similar in our sample (α = 0.81).
The cut-off is 10.5 for post-traumatic stress disorder (29).

Visual Analogic Scales
Participants answered 30 analogic visual questions to assess the
effect of COVID-19 on their mental health. Questions were
developed by the authors based on a clinical consideration of
symptoms experienced by healthcare workers during the crisis.
Participants were asked to respond on a Likert scale from 0 to
10. The questions evaluated stress, worries, powerlessness, guilt,
anger and other emotional difficulties related to the sanitary crisis
(see Supplementary Material 1).

Brief COPE
This COPE (31) is a self-reported questionnaire evaluates
coping strategies. It is composed of 28 items. It assesses active
coping, planning, instrumental support, emotional support,
emotional expression, positive reappraisal, acceptance, denial,

blame, humor, religion, distraction, substance use, behavioral
disengagement. Each dimension is evaluated with two questions.
The scale demonstrated good psychometric properties.

Statistical Analysis
We used a 10.5 cutoff value for the IES-6 to evaluate the
prevalence of PTSD, as suggested to have a good balance between
sensitivity and specificity and the best overall efficiency (29, 30).
We also used the categorization proposed for the French MBI
(26) to describe moderate and important levels of emotional
burnout. We performed multiple t-tests to evaluate the effect of
sex and exposure to COVID-19. We used Bonferroni correction
to adjust the alpha values. We divided alpha by the number of
t-tests performed. We obtained a 0.0025 alpha value. Then, we
performed correlational analyses to evaluate factors associated
with affective symptoms depending on the age, professional
experience, coping strategies and emotional regulation strategies.
We performed one-way ANOVAs and post-hoc contrast analysis
to evaluate the effect of the level of exposure and job position
on emotional difficulties. Then, we performed multiple linear
regressions to assess models of burnout. The first one evaluated
the effect of IES-6 scores on MBI-exhaustion scores. Then, we
added, with a step-by-step method, the different coping strategies
that were significantly related to both IES-6 scores and MBI-
exhaustion scores: emotional support, positive reinterpretation,
denial, blame, acceptance, humor, substance use, and behavioral
disengagement. Only significant predictors were progressively
added to the model. Finally, we used bootstrapping analysis to
assess the mediating effect of these strategies on the link between
IES-6 scores and MBI-exhaustion scores. All the analysis were
performed with SPSS software 23th version. Mediation analysis
were performed with the 4th model of the complementary plug-
in developed for SPSS (32).

RESULTS

Descriptive Results
General Information
We recruited 1,010 participants (838 women; mean age 39.24
± 11.13). A majority (78%) of the participants worked for the
public hospital. We mainly recruited nurses (35.6%), doctors
(18.3%), and nursing assistants (17.9%) (complete demographics
in Table 1). The mean number of years of experience was 14.47
± 10.64. Participants worked all over the country. The two main
regions represented are Ile de France (47.4%) and Centre Val de
Loire (13.5%). The other regions represented each between 2.6
and 5.4% of the global sample. All the descriptive data of the
quantitative variable are presented in Table 1.

Exposure to COVID-19
On the global sample, 43.9% of the participants had close
relatives with suspected COVID-19 infection; 40.8% had close
relatives with a risk factor disease (e.g., respiratory disease);
31.2% had close relatives tested positive for COVID-19; 13.9%
were infected by coronavirus and 21.2% presented risk factor
diseases for COVID-19. A majority (52.9%) of the participants
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TABLE 1 | Descriptive data.

First line Second line Third line Total

IES-6

Intrusion, 0–8 5.37 ± 2.33 5.02 ± 2.15 4.49 ± 2.09 5.16 ± 2.26

Avoidance, 0–8 3.13 ± 2.00 2.87 ± 1.84 2.83 ± 1.76 3.00 ± 1.93

Hyper-arousal, 0–8 3.54 ± 2.22 3.40 ± 2.11 2.94 ± 2.26 3.44 ± 2.19

Total, 0–24 12.03 ± 5.53 11.29 ± 4.96 10.26 ± 5.05 11.60 ± 5.30

MBI

Exhaustion, 0–54 24.57 ± 12.66 23.10 ± 12.52 20.52 ± 13.03 23.68 ± 12.67

Depersonalization, 0–30 8.53 ± 5.35 7.30 ± 6.14 6.36 ± 5.61 7.88 ± 6.25

Accomplishment, 0–48 37.33 ± 7.01 37.96 ± 7.39 36.53 ± 8.44 37.52 ± 7.28

CERQ

Positive reevaluation, 4–20 13.26 ± 3.47 13.28 ± 3.76 12.66 ± 3.34 13.22 ± 3.55

Set in perspective, 4–20 13.39 ± 3.71 13.47 ± 3.54 13.19 ± 3.68 13.40 ± 3.64

COPE

Active coping, 2–8 5.46 ± 1.48 5.55 ± 1.42 5.12 ± 1.21 5.47 ± 1.44

Planning, 2–8 5.25 ± 1.59 5.39 ± 1.52 4.73 ± 1.25 5.27 ± 1.55

Instrumental support, 2–8 4.94 ± 1.62 4.98 ± 1.53 4.96 ± 1.39 4.96 ± 1.57

Emotional support, 2–8 4.88 ± 1.62 4.70 ± 1.50 4.55 ± 1.49 4.78 ± 1.56

Emotional expression, 2–8 5.02 ± 1.58 5.11 ± 1.56 5.00 ± 1.34 5.05 ± 1.55

Positive reinterpretation, 2–8 5.12 ± 1.64 5.31 ± 1.62 5.21 ± 1.32 5.20 ± 1.61

Acceptance, 2–8 5.74 ± 1.50 5.91 ± 1.54 5.74 ± 1.49 5.81 ± 1.52

Denial, 2–8 2.89 ± 1.32 2.88 ± 1.25 3.06 ± 1.31 2.90 ± 1.29

Blame, 2–8 4.20 ± 1.35 3.92 ± 1.50 3.91 ± 1.25 4.07 ± 1.31

Humor, 2–8 3.50 ± 1.35 3.73 ± 1.49 3.53 ± 1.40 3.60 ± 1.41

Religion, 2–8 2.88 ± 1.50 2.93 ± 1.47 2.75 ± 1.19 2.89 ± 1.46

Distraction, 2–8 5.08 ± 1.57 5.31 ± 1.47 3.36 ± 1.29 5.19 ± 1.51

Substance use, 2–8 2.78 ± 1.32 2.69 ± 1.25 2.70 ± 1.12 2.74 ± 1.28

Behavioral disengagement, 2–8 3.03 ± 1.21 2.90 ± 1.12 3.06 ± 1.12 2.98 ± 1.19

Job positions

Nurse 242 (45.3%) 99 (24.8%) 19 (24.7%) 360 (35.6%)

Doctor 94 (17.6%) 76 (19%) 15 (19.5%) 185 (18.3%)

Nursing assistant 123 (23%) 48 (12%) 10 (13%) 181 (17.9%)

Health executive 13 (2.4%) 50 (12.5%) 3 (3.9%) 66 (6.5%)

Psychologist 8 (1.5%) 34 (8.5%) 8 (10.4%) 50 (5%)

Medical secretary 0 (0%) 13 (3.3%) 4 (5.2%) 17 (1.7%)

Pharmacist 2 (0.4%) 10 (2.5%) 3 (3.9%) 15 (1.5%)

Hospital public agent 5 (0.9%) 7 (1.8%) 0 (0%) 12 (1.2%)

Other 47 (8.8%) 62 (15.5%) 15 (19.5%) 124 (12.3%)

Mean ± Standard Deviation; number (percentage).

CERQ, Cognitive Emotion Regulation Questionnaire; COPE, Brief COPE questionnaire; IES-6, Impact of Events Scale 6 items; MBI, Maslach Burnout Inventor; First line, direct contact

with COVID-19 patients; Second line, potential contact with infected patients; Third line, no contact with infected patients.

were in first-line with COVID-19 patients, 39.5% were in second-
line with potential contact with infected patients, and 7.6% of
the participants were in third-line (no contact with infected
patients). The median numbers of COVID-19 cases reported by
the participants in their hospital department were as follows: 3
suspected cases, 1 confirmed case, 1 serious case, 1 death due to
COVID-19 and none non-accepted patient due to a lack of space.

Stress and Worries
For the next sections, we considered 7–10 as an important
level, reported with visual analogic scales. A majority (77%) of
the participants had an important level of worries about close

relatives’ health; 64.9% described an important level of fear to
contaminate a close relative; 42.6% worried about their children
health; 41.7% were afraid to contaminate their children; and
19.4% were worried about finding a baby-sitter.

Powerlessness
A quarter (27.3%) of the participants reported a high level
of powerlessness at work, 31.9% reported a high level of
powerlessness at home, 13.8% described lots of ethical dilemma,
24.4% had important feelings of not responding to patients
demands, 51.6% reported an important lack of material, and
49,7% had an important feeling of putting lose relatives in danger.
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Guilty
The percentages of high level of guilt feelings were 21.4% for guilt
at work and 19.8% for guilt in the personal life. A quarter (24.6%)
of the participants strongly blamed themselves for not being
able to protect their close relations, 4.6% thought that they have
strongly set patients’ life in danger, 6.1% described an important
increase of mistakes at work.

Anger
Over half (52.3%) of the participants reported high level of
anger at work, 68.8% of the participants strongly blamed
the state the delay in information, 69% thought firmly that
the state did not manage the crisis as good as possible,
64.7% thought strongly that the citizens do not respect the
quarantine, and 55.7% strongly blamed the state for not
helping health workers. The great majority of the participants
(80.8%) behaved respectfully toward the patients, 73.2% thought
their colleagues had an important exemplarily behavior, 47.3%
thought strongly that the hospital reacted as best as possible,
29.9% thought strongly that the hospital managed well
its materials.

Emotional Impact
Participants reported an important level of stress since the
beginning of the crisis (40.9%), a high level of sadness (36.4%),
significant sleep disturbances (32.4%), significant appetite
disturbances (22.6%), and important feeling of regret (15.1%).
We found that 57.8% of the participants presented significant
PTSD symptoms. Using MBI-scores, we found that 25.9% of
the participants presented moderate exhaustion and 40.7% of
the participants presented severe exhaustion. We also found
30.6% of moderate and 21.2% of severe depersonalization.
Finally, we found 31.2% of moderate and 17.1% of severe lack
of accomplishment.

The results of the different scales and subscales are presented
in Table 1.

Group Comparisons
We found a significant effect of sex on IES-6 scores (t = −5.96;
p < 0.001) but not on MBI scores. Women tend to have higher
PTSD symptoms. We did not find any effect for having a close
relative suspected of being infected. We found a positive effect
of having a close relative infected by COVID-19 on IES-6 scores
(t = 3.06; p = 0.002), but not on MBI scores. Participants
with a close relative infected have a higher level of PTSD.
We found a significant effect of having a close relative with a
risk factor on IES-6 scores (t = 4.91; p < 0.001) and MBI-
exhaustion scores (t = 3.49; p = 0.001), but not on the other
MBI-sub-dimensions. Participants with a close relative with a
risk factor tend to have more emotional difficulties. We did
not find a significant effect of being infected on the IES-6 and
MBI scores.

Correlational Analysis
We found different factors associated with the emotional
difficulties evaluated through IES-6, MBI and visual analogic
scores. We found that age, number of years of experience,

positive reevaluation, set in perspective, active coping, planning,
positive reinterpretation, acceptance, and humor were negatively
related to emotional difficulties. On the opposite, we found
that emotional support, emotional expression, denial, blame,
substance use, and behavioral disengagement were positively
related to emotional difficulties. Surprisingly, emotional support
and feelings were positively related to accomplishment.
We did not find significant results for instrumental
support and distraction. All the results are presented
in Table 2.

One-Way ANOVA
Effect of Level of Exposure
We performed a one-way ANOVA to evaluate the effect of level
of exposure to COVID-19. We found a significant global effect
on IES-6 scores (F = 5.00; p < 0.007); on exhaustion-MBI
scores (F = 4.14; p = 0.016) and depersonalization scores (F =

7.12; p = 0.001) but not on accomplishment scores (F = 1.63;
p = 0.20). We used Schéffé post-hoc to identify the contrast
between the different conditions. We found a significant contrast
between first-line and third-line health workers for the IES-6
scores (95% IC = 0.20–3.35), between first-line and third-line
for exhaustion-MBI (95I% C= 0.27–7.82) and between first-line
and second-line (95I C% = 0.22–2.24) and first-line and third-
line (95I% = 0.36–4.08) for depersonalization. The scores of the
different scales depending on the level of exposure are presented
in Figure 1.

Effect of Job Position
We found a significant effect of job on IES-6 scores (F =

6.84; p < 0.001) and MBI scores: exhaustion (2.43; p = 0.013),
depersonalization (F = 5.80; p < 0.001), and accomplishment
(F = 6.06; p < 0.001). The descriptive results are presented
in Figure 2. We completed the analysis by performing post-hoc
contrast for job group with a sample size equal or superior to
50. For IES-6 scores, post hoc comparisons set out a significant
contrast between doctors and nurses (95% IC=−3.99 to−0.29)
and nursing assistants (95% IC = −5.26 to −0.98), and between
psychologists and nursing assistants (95% IC = 0.63–7.16). We
found a significant contrast between psychologists and nurses
(95% IC = −7.81 to −0.50) and nursing assistants (95I% C =

−8.29 to −0.56) for the depersonalization subscale. We found
a significant contrast between psychologists and nurses (IC% 95
= 0.1–8.52) and doctors and nurses (95 IC = 0.12–5.22) for the
accomplishment subscale. In general, doctors and psychologists
tend to have less traumatic and burnout manifestations than
nurses and nursing assistants.

Mediation Analysis
Step-by-Step Approach
We entered IES-6 scores in a linear regression to predict MBI-
exhaustion scores, showing IES-6 scores as a significant predictor
(β = 0.9; p < 0.001). When adding the different coping
strategies, significantly associated with both IES-6 scores and
MBI-exhaustion scores, we found a significant model (R= 0.923;
R² = 0.852; F = 823.232; ddl = 7; p < 0.001). In this model,
the beta value of IES-6 is lower than in the first model (β =
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TABLE 2 | Correlational analysis.

IES-6 Total MBI-E MBI-D MBI-A Increased

anxiety

Increased

sadness

Sleep

disturbance

Appetite

disturbance

Feeling of

regret

Age −0.108** −0.104** −0.196** 0.129** −0.122** −0.119** −0.104** −0.087** −0.018

Years of experience −0.082** −0.083** −0.168** 0.039 −0.088** −0.070* −0.075* −0.060 0.015

CERQ

Positive reevaluation −0.116** −0.179** −0.063* 0.319** −0.164** −0.197** −0.155** −0.108** −0.140**

Set in perspective −0.115** −0.117** 0.033 0.175** −0.135** −0.176** −0.151** −0.135** −0.147**

COPE

Active coping −0.049 −0.105** −0.104** 0.318** −0.101** −0.138** −0.092** −0.064* −0.078*

Planning −0.041 −0.076* −0.084** 0.283** −0.075* −0.117** −0.061 −0.058 −0.039

Instrumental support 0.047 0.047 0.007 0.164** 0.030 0.016 0.011 0.013 −0.046

Emotional support 0.192** 0.166** 0.056 0.083** 0.191** 0.181** 0.125** 0.105** 0.027

Emotional expression 0.073* 0.034 −0.032 0.137** 0.063* 0.024 0.034 −0.003 −0.038

Positive reinterpretation −0.183** −0.225** −0.115** 0.257** −0.251** −0.252** −0.220** −0.193** −0.177**

Acceptance −0.226** −0.245** −0.202** 0.292** −0.223** −0.299** −0.218** −0.192** −0.194**

Denial 0.266** 0.233** 0.212** −0.094** 0.249** 0.252** 0.200** 0.198** 0.217**

Blame 0.155** 0.210** 0.184** −0.028 0.167** 0.188** 0.118** 0.157** 0.169**

Humor −0.199** −0.158** −0.012 0.134** −0.233** −0.231** −0.225** −0.176** −0.143**

Religion 0.109** 0.033 −0.046 0.068* 0.064* 0.068* 0.049 0.061 0.065*

Distraction 0.037 −0.020 0.020 0.105** 0.024 −0.004 −0.006 −0.003 −0.052

Substance use 0.167** 0.195** 0.168** −0.031 0.158** 0.121** 0.147** 0.106** 0.085**

Behavioral disengagement 0.155** 0.305** 0.269** −0.211** 0.186** 0.243** 0.140** 0.184** 0.215**

CERQ, Cognitive Emotion Regulation Questionnaire; COPE, Brief COPE questionnaire; IES-6, Impact of Events Scale; MBI, Maslach Burnout Inventory; MBI-E, Maslach Burnout

Inventory-Exhaustion; MBI-D, Maslach Burnout Inventory-Depersonalization; MBI-A, Maslach Burnout Inventory-Accomplishment. *p < 0.05; **p < 0.01.

FIGURE 1 | Emotional difficulties depending on the level of exposure. MBI-E, Maslach Burnout Inventory-Exhaustion; MBI-D, Maslach Burnout

Inventory-Depersonalization; MBI-A, Maslach Burnout Inventory-Accomplishment. **Significant difference.

0.457; p < 0.001). The other significant predictive factors are
behavioral disengagement (β = 0.247; p < 0.001); blame (β =

0.156; p < 0.001); substance use (β = 0.91; p = 0.001); positive
reinterpretation (β = −148; p < 0.001), emotional support (β =

0.90; p= 0.022) and denial (β = 0.065; p= 0.038).

Bootstrapping Analysis
Then, we performed a bootstrapping analysis with the remained
predictors. We found a significant global model (R = 0.58; R² =
0.33; F = 71.77; df = 7; p < 0.001). However, the indirect effect
of IES-6 scores on MBI-exhaustion scores through emotional
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FIGURE 2 | Emotional difficulties depending on the job position. MBI-E, Maslach Burnout Inventory-Exhaustion; MBI-D, Maslach Burnout

Inventory-Depersonalization; MBI-A, Maslach Burnout Inventory-Accomplishment.

support and denial were not significant, respectively, IC 95% =

[−0.0007–0.0545] and [0.0003–0.680]. Therefore, we removed
these two coping strategies and performed the analysis again. We
obtained a significant model (R = 0.573; R² = 0.0.33; F = 98.42;
df = 5; p < 0.001). Each of the coping strategy left demonstrated
a significant indirect effect of IES-6 scores on MBI-exhaustion
scores: blame (IC95% = [0.070–0.0682]); substance use (IC95%
= [0.0099–0.059]; behavioral disengagement (IC95% = [0.040–
0.111] and positive reinterpretation (IC95% = [0.0188–0.0764].
The final mediation model is presented in Figure 3.

DISCUSSION

We evaluated the psychological effect of exposure to COVID-
19 sanitary crisis among French healthcare workers. We found
a high prevalence of post-traumatic symptoms (57.8%). This
prevalence is above the percentage identified by Tan et al. (13)
who set out, using the IES-6, a prevalence of 17% of PTSD
among medical workers. It is also above the prevalence of 20.7%
identified in a meta-analysis (16). Using MBI-sub-dimensions,
we also found moderate (25.9–31.2%) and severe (17.2–40.7%)
emotional burnout. Those results are close to those observed in
the Italian survey (9) that highlighted the following prevalence
of burnout through the MBI-scale: 19.1–27.1% of moderate and
24.7–53.2% of high emotional burnout. However, the observed
results are close to the results identified in another meta-analysis
(34.4%, 13). Italian workers seem to have a higher percentage of
severe burnout but a lower level of moderate burnout. This could
be explained by the severity of the crisis that tended to be greater
in Italy as compared to France.

Additionally, we found an effect of COVID-19 exposure on
PTSD and burnout symptoms. This is congruent with previous

results who identified that being first-line worker as a risk factor
for emotional difficulties (11, 33). We can assume though that
front-line workers have greater time pressure and workload,
resulting in more important level of emotional difficulties (20).

We set out multiple factors associated with emotional
difficulties (emotional burnout and post-traumatic symptoms).
In congruence with previous studies (11, 15, 33), we found that
being a woman is a significant risk factor. We found that nurses
and nursing assistants tend to be more impacted than doctors
or psychologists. This is also congruent with results presented in
other countries (11, 13, 33). We highlighted that higher age and
experience are associated with less emotional difficulties.

Positive re-evaluation, set in perspective, active coping,
planning, positive reinterpretation, acceptance, and humor were
negatively related to PTSD symptoms and emotional burnout.
We also set out that emotional support, emotional expression,
denial, blame, substance use, and behavioral disengagement
were positively related to emotional difficulties. Surprisingly,
emotional support and feelings were positively related to
accomplishment. Those results are partly congruent with
previous studies that set out a positive relation between passive
coping and religion, and PTSD and a negative relationship
between active coping and distraction, and PTSD (34). Indeed,
emotional support and feelings are passive coping strategies,
associated with increased level of emotional difficulties. On
the contrary, the positive association between these strategies
and accomplishment suggest an association with a positive
feeling. Another study set out a positive relationship between
PTSD and emotion-focused strategies (35) and self-blame (36).
The association between coping strategies and burnout is also
congruent with previous studies. Indeed, a positive relationship
between escape avoidance and confronting and burnout; and a
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FIGURE 3 | Direct and indirect effect of stress on burnout.

negative relationship between planning/problem solving, positive
reframing and seeking social support; and burnout have been
set out (37). Another study has confirmed the relationship
between cognitive emotion regulation, positive reinterpretation
and burnout (38).

Finally, we assessed the mediation effect of coping strategies
on the link between stress and burnout. We found that the
relationship between stress and burnout is partly mediated by
coping strategies. This is congruent with the coping reserve
model (24) suggesting that stress drains coping abilities.

Altogether, our results highlight the relevance of coping/stress
management training for healthcare workers. This training
would fill the coping reserve and would prevent burnout that
could be understood as a long-term effect of stress. Indeed a
meta-analysis performed on 1,521 participants has demonstrated
the positive effect of coping training on emotional burnout
(39). Some researchers have published a proposition of coping
preparation to help healthcare workers to cope with outbreak
crisis (40).

This study has a few limitations. First, emotional difficulties
have been evaluated with self-reported questionnaires. However,

semi-structured interviews are gold standard evaluations to
formally assess emotional difficulties. There is an imbalance
between men and women that limits the extension of our
conclusions. Furthermore, we did not get enough participants to
evaluate the effect of work localization. Indeed, the French region
“Grand Est” was especially affected by COVID-19, but we did
not have enough participants from this region to perform special
analysis on those participants. We do not know if participants
suffered or had an history of psychiatric conditions. This could
have influenced the results of the study. Data were gathered
during the first months following the beginning of the crisis
in France. Therefore, data reflects only the psychological state
of healthcare workers during this period. We recruited a non-
probability sample, because only participants who had access to
the link of the study could take part in the study. Finally, this
study is cross-sectional and cannot set out causal relationships.

CONCLUSION

There is an important prevalence of post-traumatic and
emotional burnout symptoms among French healthcare workers
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during COVID-19 crisis. Exposure to sanitary crisis seems to be a
determining factor. The more healthcare workers are exposed to
COVID-19, the more they present emotional difficulties. Being a
woman, having a lower job position and having less experience
are consistent significant risk factors for emotional difficulties
across studies.We identifiedmultiple coping strategies associated
with emotional difficulties and the mediating effect of coping
strategies on the link between stress and burnout. This suggests
the relevance of both coping training and a good environment to
prepare healthcare workers to future sanitary crisis and to limit
the emotional consequences.
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