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d Service de Biostatistique, Hospices Civils de Lyon, Lyon, France 
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A B S T R A C T   

Study objective: Assess the changes in anxiety, depression, and stress levels over time and identify risk factors 
among healthcare workers in French emergency departments (EDs) during the first COVID-19 outbreak. 
Method: A prospective, multicenter study was conducted in 4 EDs and an emergency medical service (SAMU). 
During 3 months, participants completed fortnightly questionnaires to assess anxiety, depression, and stress 
using the Hospital Anxiety and Depression and the Chamoux-Simard scale. The changes in anxiety, depression, 
and stress levels over time were modelled by a linear mixed model including a period effect and a continuous 
time effect within periods. 
Results: A total of 211 respondents (43.5 %) completed the survey at inclusion. There was a decrease in mean 
anxiety (from 7.33 to 5.05, p < 0.001), mean depression (from 4.16 to 3.05, p = 0.009), mean stress at work 
(from 41.2 to 30.2, p = 0.008), and mean stress at home (from 33.0 to 26.0, p = 0.031) at the beginning of each 
period. The mean anxiety level was higher for administrative staff (+0.53) and lower for paramedics (− 0.61, p =
0.047) compared to physicians. The anxiety level increased with the number of day and night shifts (0.13/day, p 
< 0.001, 0.12/night, p = 0.025) as did stress at work (1.6/day, p < 0.001, 1.1/night, p = 0.007). Reassigned 
healthcare workers were at higher risk of stress particularly compared to SAMU workers (stress at work: p =
0.015, at home: p = 0.021, in life in general: p = 0.018). 
Conclusion: Although anxiety, depression, and stress decreased over time, anxiety was higher among physicians 
and administrative staff. Reassignment and working hours were identified as potential risk factors for mental 
health distress in EDs.   
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1. Introduction 

1.1. Background 

The coronavirus disease 2019 (COVID-19) pandemic was declared 
on March 11, 2020 by the World Health Organization [1,2] and France 
has been one of the most impacted countries in the world [3]. In France, 
the first outbreak (released from the French health authorities) started at 
the beginning of March 2020 which led to a national containment from 
March 17 to May 11, 2020 [4]. Indeed, the numbers of confirmed new 
cases per day during this period was more common than other periods. 

1.2. Importance 

During the first outbreak of COVID-19, the French emergency de-
partments (EDs) were on the frontline as they were in charge of patient 
triage. The role of ED triage was crucial in order to contain and isolate 
the suspected COVID-19 cases [5–7]. However, the increasing number of 
patients in EDs translated into overwhelming workload, increased risk of 
contamination for the staff, and a threat to the mental health of workers. 
During the severe acute respiratory syndrome (SARS) outbreak, it had 
been shown that the SARS caused a significant level of distress among 
ED staff, especially among nurses who felt overwhelmed, and feared for 
their health due to spread of the virus [8]. In addition, long-term impacts 
on the mental health of workers, particularly those who had been 
infected with SARS, had been highlighted [9,10]. 

During the COVID-19 pandemic, early preliminary data from China 
found a depression rate ranging from 12.2 % to 50.3 % and an anxiety 
rate of 13 to 44.6 % among healthcare workers, especially among nurses 
and other frontline medical workers [11]. A recent review concerning 
the mental health of healthcare workers, which included a majority of 
studies conducted in China reported a prevalence of 23 % for anxiety 
and 22.8 % for depression [12]. Similar findings were recorded in Italy 
[13,14]. However, these studies performed only a single measure at a 
given time without providing follow-up data concerning symptoms of 
anxiety and depression. 

1.3. Goals of this investigation 

At the beginning of March, when the number of cases was rapidly 
increasing in France, we decided to evaluate the consequences of this 
pandemic on the mental health of healthcare workers in EDs. This study 
aimed to provide an assessment of the changes in anxiety, depression, 
and stress levels over time as well as identify risk factors among 
healthcare workers in French EDs during the first COVID-19 outbreak. 

2. Methods 

2.1. Study design and setting 

This prospective, multicenter study was conducted in 4 French EDs 
and the emergency medical service (Service d’Aide Médicale Urgente, 
SAMU) of Lyon, France, The SAMU comprises the Mobile Emergency 
and Intensive Care Mobile Structures (Structures Mobiles d’Urgence et de 
Réanimation, SMUR) and the emergency call center. The 4 EDs included 
3 university hospitals and 1 general hospital from the Lyon area. The 
Lyon urban area is the second largest in France and has a population of 
about 2 million people. The 3 university EDs are urban hospitals which 
receive >40,000 annual ED visits for two of them and over 80,000 for 
the third. The ED within the general hospital is suburban and receives 
about 50,000 annual ED visits. The study was approved by the local 
ethics committee (N◦ 20.04.07.74549) and follows the STROBE state-
ment [15]. The study is recorded on ClinicalTrials (Identifier: 
NCT04383886). 

2.2. Participants and time periods studied 

Healthcare workers practicing in EDs or in the SAMU (physicians, 
paramedics, and administrative staff) during the first outbreak and 
having expressed their non-opposition were included from April 20, 
2020, to May 29, 2020. Three different periods representing crucial 
moments of the first COVID-19 outbreak were released from the French 
health authorities. The first period, from April 20 to May 10, 2020, is 
referred to as the critical period as it corresponds to the containment 
period which was officially applied in France from March 17, to May 11, 
2020 [4]. The second period, from May 11, to July 10, 2020 is the post- 
critical period as it started at the end of containment [4]. The third 
period, after July 11, 2020, is the normal recovery period as it relates to 
the official date declaring the end of the state of emergency in France 
[4]. 

2.3. Data collection 

2.3.1. Inclusion 
For each participant, a questionnaire was completed at inclusion. 

The questionnaire addressed demographic characteristics (age, sex, 
place of residence, marital status, number of children, history of anxiety, 
depression, or burn-out disorders, consumption of tobacco, alcohol, 
coffee, and anxiolytics) use of psychological support, personal organi-
zational characteristics (mode and length of commute, family organi-
zation during confinement, temporary accommodation) and 
professional characteristics (profession, type of hospital, years of pro-
fessional experience, usual work position and reassignments, manage-
rial responsibility). They also completed specific questionnaires 
regarding anxiety, depression, and stress. The questionnaire surveys 
were anonymous and personal information was not disclosed, except for 
demographic data. 

2.3.2. Follow-up 
Each participant completed the questionnaires fortnightly to assess 

anxiety, depression, and stress up to 90 days after inclusion based on 
self-report. At each measurement time, information concerning the 
number of work days and/or night shifts worked, COVID-19 infection, 
and work disability related to infection or that of a loved one over the 
last 2 weeks was also retrieved. There were 2 follow-ups during the 
critical period which was the shorter, 4 during the post-critical period 
and 5 during the normal recovery period which was the longest. 

2.3.3. Outcomes 
Symptoms of depression, anxiety, and stress for all participants were 

evaluated using French versions of validated measurement tools. 
The Hospital Anxiety and Depression Scale (HADS) is a straightfor-

ward tool developed by Zigmond and Snaith for detecting and classi-
fying the severity of anxiety and depression. The HADS consists of two 
subscales with a total of 14 items, each item scores on a 4 points-scale 
(0–3). Seven items evaluate depression and another seven assess anxi-
ety. The total score ranges from 0 to 21. A cutoff score of 8 was used on 
the anxiety or depression subscales as validated in previous study to 
define the presence of symptoms for anxiety and depression [16]. The 
HADS has been validated in French [17]. 

The evaluation of stress is based on the administration of the 
Chamoux-Simard scale, a questionnaire containing three questions in 
the form of a Visual Analog Scale (VAS) related to the state of stress at 
work, at home, and in life in general [18]. This scale have been validated 
in French cohort [19]. Each response gives an idea of the level of stress 
felt in each field. This test, inspired by visual pain scales, allows to es-
timate in a simple way the level of stress by means of a horizontal line of 
100 mm, not graduated, on which the level of stress felt is rated from 
very low to very high. The three questions related to stress are formu-
lated as follows; my state of stress at work is…My state of stress at home is… 
My state of stress in my life is in general…The subject is considered to be 
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stressed for a VAS score strictly above 60 mm. 

2.4. Statistical analysis 

Continuous data were described by means (±standard deviation), 
and categorical ones by frequencies and percentages. The changes in 
anxiety, depression, and stress levels over time were modelled by a 
linear mixed model including a period effect and a continuous time ef-
fect within periods (and possibly an interaction). Then, the occupation 
(and possibly an interaction with the period) and the number of work 
days, night shifts, and 24-hour work shifts were progressively intro-
duced in the model depending on their significance. A random intercept 
by healthcare worker was added in the model. Once the base model was 
defined, several other factors were assessed, one at a time: age class, sex, 
marital status, children, changes in family organization, usual work 
position, years of professional experience, previous psychiatric history, 
COVID-19 infection, work disability related to infection or that of a 
loved one, managerial responsibility. The effect of the factors on anxi-
ety/depression/stress was quantified by slope or difference of means 
with the associated 95 % Confidence Interval [95 % CI]. No correction 
for multiple testing was performed. A McNemar test was used to 
compare between the beginning and the end of the study the con-
sumption of alcohol, anxiolytics, tobacco, and coffee, as well as the use 
of psychological support. P-values <0.05 were considered significant. 
The analyses were performed using the SAS 9.3 and R (4.0.2) software 
(main procedure/package: proc. glimmix/package lme4) [20]. 

3. Results 

In the study, among the 485 healthcare workers asked to participate, 
211 (43.5 %) respondents completed the survey at inclusion (HADS: 206 
at inclusion, 122 at the last visit; Chamoux-Simard scale: 210 at inclu-
sion, 126 at the last visit). Among all respondents, 158 (74.9 %) were 
included during the critical period and 53 (25.1 %) during the post- 
critical period. Out of 210 respondents, 144 (68.6 %) worked in EDs 
and 116 were paramedics (55.2 %). 

During the crisis, 16 (7.6 %) participants had been reassigned to 
frontline departments. A total of 41 (19.7 %) healthcare workers had 
managerial responsibilities (Table 1). Forty-five (21.4 %) reported 

having a previous psychiatric history, 24 (11.4 %) had already presented 
with anxiety, and 18 (8.6 %) with depression symptoms. Only 3 (1.4 %) 
participants reported using anxiolytics. 

3.1. Change in anxiety and depression over time 

At the beginning of the critical period, 25 (39.1 %) and 4 (6.3 %) 
healthcare workers had symptoms of anxiety and depression, respec-
tively (Fig. 1). According to the models (base models defined in Ap-
pendix A), there was a significant decrease in the mean anxiety level 
(from 7.33 to 5.05, p < 0.001) and mean depression level (from 4.16 to 
3.05, p = 0.009) when comparing the beginning of each time period 
(Table 2). Overall, when compared to physicians, the mean anxiety level 
was higher for administrative staff (+0.53) and lower for paramedics 
(− 0.61, p = 0.047). The changes in anxiety and depression levels over 
time however, were not significantly different according to the different 
occupations (p = 0.060 for anxiety, and 0.092 for depression; Supple-
mental material Fig. S1). 

The level of anxiety significantly increased with the number of work 
days (p < 0.001), night shifts (p = 0.025), and the occurrence of 24-hour 
work shifts during the last 15 days (p = 0.022) (Table 3). A threshold of 
7 days of work over 2 weeks was found to significantly increase the level 
of anxiety (+0.49, 95 % CI [0.08; 0.89], p = 0.018). 

3.2. Factors associated with anxiety and depression 

There was a significant difference in depressive symptoms according 
to age groups (p = 0.033), mean depression being higher in the 47–63 
years age group compared to the 21–30 years (p = 0.033). Mean 
depression was also higher in men compared to women (p = 0.032). A 
previous psychiatric history increased the risk of anxiety and depression 
(p < 0.001) while having children decreased the risk of anxiety (p =
0.048, Table 4). 

3.3. Change over time concerning stress at work, at home, and in life in 
general 

The percentage of healthcare workers with symptoms of stress at 
work was highest (19.3 %) at the beginning of the post-critical period. 
The maximum percentages of healthcare workers with symptoms of 
stress at home and in life in general were 17.9 % and 19.3 %, respec-
tively, during the critical period (Fig. 2). 

According to the models (Table 2), there was a significant decrease in 
the mean stress at work (from 41.2 to 30.2, p = 0.008) and in the mean 
stress at home (from 33.0 to 26.0, p = 0.031) at the beginning of each 
period, but there was no significant difference in the mean level of stress 
in life in general (from 34.3 to 28.5 p = 0.109). The median levels of 
stress (for the 3 fields of stress studied) remained under the 60-mm cut- 
off, whatever the occupation. 

The changes in stress levels over time was not significantly different 
according to the different occupations (p = 0.676 for stress at work, p =
0.598 for stress at home, and p = 0.435 for stress in life in general), but 
there was a trend toward constant mean stress levels in physicians and a 
decrease in stress levels for paramedics, whatever the field of stress 
studied (Supplemental Material Fig. S2). 

The levels of stress at work, at home, and in life in general increased 
significantly with the number of work days and night shifts (Table 3). A 
threshold of 7 days of work over 2 weeks was found to significantly 
increase the level of stress at work (+5.0, 95 % CI [1.5; 8.6], p = 0.005) 
and the level of stress at home (+4.0, 95 % CI [0.5; 7.5]; p = 0.026). 

3.4. Factors associated with stress at work, at home, and in life in general 

Stress at home and in life in general was significantly different ac-
cording to age groups (p = 0.004 and 0.019, respectively), mean stress 
being higher in both the 31–37 years and 47–63 years age groups 

Table 1 
Demographic and occupational characteristics of respondents.  

Characteristics Total (N = 211) 

Occupation (n = 210)  
Physicians 76 (36.2) 
Paramedics 116 (55.2) 
Administrative staff 18 (8.6) 

Age, years (n = 210) 37.4 ± 9.6 
Women 150 (71.1) 

Marital status (n = 210)  
Married or in a relationship 159 (75.7) 
Single 51 (24.3) 

Dependent child (n = 210) 110 (52.4) 
Number of children (n = 110) 2.1 ± 1.0 
Commute mode (n = 210)  

Car 152 (72.4) 
Public transportation 17 (8.1) 
Active modes of transport (bicycle, scooter, walking) 41 (19.5) 

Temporary accommodation (n = 209) 6 (2.9) 
Years of professional experience (n = 209) 11.1 ± 9.0 
Usual work position (n = 210)  

Emergency department 144 (68.6) 
Emergency medical service 32 (15.2) 
Both emergency department and emergency medical service 18 (8.6) 
Other unit (reassignment) 16 (7.6) 

Work rate (%) (n = 208) 95.8 ± 11.3 
Managerial responsibility (n = 208) 41 (19.7) 

Data are expressed as N (%), or mean ± SD. 
Abbreviations: SD (standard deviation). 
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Fig. 1. Proportion of healthcare workers with anxiety and depression symptoms during the three periods studied (error-bar: 95 % confidence intervals).  

Table 2 
Mean levels of anxiety, depression, and stress predicted by the models at the 
beginning of the three periods.  

Scale HADS 
anxiety 
[95 % CI] 

HADS 
depression 
[95 % CI] 

Stress at 
work 
[95 % 
CI] 

Stress at 
home 
[95 % 
CI] 

Stress in life 
in general 
[95 % CI] 

Period 

Critical 
period 

7.33 
[6.38; 
8.27] 

4.16 [3.62; 
4.57] 

41.2 
[35.7; 
46.7] 

33.0 
[26.2; 
36.9] 

34.3 
[30.5;38.1] 

Post- 
critical 
period 

6.48 
[5.73; 
7.23] 

3.90 [3.43; 
4.37] 

36.5 
[33.0; 
39.5] 

28.2 
[24.8; 
31.6] 

31.2 [28.2; 
40.0] 

Recovery 
period 

5.05 
[4.20; 
5.91] 

3.05 [2.50; 
3.59] 

30.2 
[25.6; 
24.7] 

26.0 
[22.1; 
29.9] 

28.5 [24.6; 
32.2] 

F-value 11.34 4.73 4.89 3.48 2.30  

p < 0.001 p = 0.009 
p =
0.008 

p =
0.031 p = 0.109  

Table 3 
Association between the number of work days, night shifts, and the occurrence 
of 24-h work shifts and levels of anxiety, depression, and stress.  

Scale HADS 
anxiety 
[95 % CI] 

HADS 
depression 
[95 % CI] 

Stress 
at work 
[95 % 
CI] 

Stress 
at home 
[95 % 
CI] 

Stress in 
life in 
general 
[95 % CI] 

During the last 15 days 
Mean scale 

increase by 
work day 

0.13 
[0.07; 
0.19] p 
< 0.001 

0.06 [0.01; 
0.02] p =
0.032 

1.6 
[1.1; 
2.0] p 
< 0.001 

[0.6; 
1.6] p 
< 0.001 

0.9 [0.4; 
1.3] p =
0.002 

Mean scale 
increase by 
night shift 

0.12 
[0.02; 
0.22] p 
= 0.025 

– 1.1 
[0.3; 
1.9] p 
= 0.007 

0.9 
[0.1; 
1.7] p 
= 0.025 

[0.4; 1.9] 
p = 0.003 

Increase with 
the 
occurrence of 
at least one 
24-hour work 
shift 

0.30 
[0.04; 
0.56] p 
= 0.022 

– – – – 

“− ” means that the factor was not included in the model kept. 

Table 4 
Factors associated with anxiety and depression.  

Variable Anxiety Depression 

Age, years P = 0.129 P ¼ 0.033 
31–37/21–30 0.41 [− 0.43, 

1.24] 
− 0.31 [− 1.1, 
0.48] 

38–46/21–30 0.07 [− 0.75, 
0.89] 

− 0.01 [− 0.79, 
0.76] 

47–63/21–30 0.95 [0.08, 1.83] 0.88 [0.06, 1.71] 
Sex P = 0.467 P ¼ 0.032 

Men/Women − 0.25 [− 0.91, 
0.42] 

0.67 [0.06, 1.28] 

Marital status P = 0.579 P = 0.196 
Married or in a relationship/Single − 0.22 [− 0.93, 

0.49] 
− 0.45 [− 1.12, 
0.23] 

Children P ¼ 0.048 P = 0.064 
(Yes/No) − 0.6 [− 1.19, 

− 0.01] 
− 0.54 [− 1.1, 
0.03] 

Changes in family organization P = 0.853 P = 0.893 
(Yes/No) 0.06 [− 0.55, 

0.67] 
0.04 [− 0.54, 
0.62] 

Usual work position P = 0.793 P = 0.296 
Emergency medical service (SAMU)/ 
reassignment 

− 0.27 [− 1.65, 
1.11] 

0.2 [− 1.08, 1.49] 

Emergency department (ED)/ 
reassignment 

0.04 [− 1.09, 
1.17] 

− 0.15 [− 1.23, 
0.93] 

Both ED and SAMU/reassignment 0.42 [− 1.1, 
1.95] 

0.77 [− 0.61, 
2.16] 

Professional experience, years P = 0.072 P = 0.760 
3–5/0–2 1.24 [0.31, 2.17] 0.26 [− 0.63, 

1.15] 
6–10/0–2 0.26 [− 0.57, 

1.1] 
− 0.02 [− 0.81, 
0.77] 

≥10/0–2 0.37 [− 0.4, 
1.13] 

0.33 [− 0.4, 1.06] 

Previous psychiatric history P < 0.001 P < 0.001 
(Yes/No) 2.32 [1.65, 3] 1.94 [1.29, 2.59] 

COVID-19 infection P = 0.138 P = 0.155 
(Yes/No) 0.84 [− 0.27, 

1.95] 
0.77 [− 0.29, 
1.83] 

Work disability related to infection or that 
of a loved one 

P = 0.099 P = 0.673 

(Yes/No) 0.71 [− 0.13, 
1.56] 

0.18 [− 0.64, 
0.99] 

Managerial responsibility P = 0.988 P = 0.801 
(Yes/No) 0.01 [− 0.78, 

0.79] 
− 0.09 [− 0.81, 
0.63] 

p<0.05. 
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compared to the 21–30 years group. The usual work position signifi-
cantly impacted the 3 fields of stress, particularly for SAMU workers 
who had a decreased risk of stress compared with workers who were 
reassigned (stress at work: p = 0.015, stress at home: p = 0.021, stress in 
life in general: 0.018). Stress at work and at home were significantly 
different according to professional experience (p = 0.034 and 0.024 
respectively), mean stress being higher in the 3–5 years group compared 
to the 0–2 years group. A work disability related to infection or that of a 
loved one significantly increased stress at home and in life in general (p 
= 0.027 and p = 0.004, respectively). Managerial responsibility was 
found to increase the risk of stress in life in general (p = 0.017; Table 5). 

3.5. Consumption of tobacco, alcohol, coffee, and anxiolytics 

There was no significant difference between inclusion and the end of 
follow-up in the consumption of alcohol (n = 71, 54.2 % vs n = 73, 55.7 
%, respectively, chi-square = 0.05, p = 0.823), anxiolytics (n = 3,1.4 % 
vs n = 4, 3.1 %, chi-square = 0, p = 1.000), coffee (n = 96, 73.3 % vs n =
94, 71.8 %, chi-square = 0.08, p = 0.773), and tobacco (n = 33, 25.2 % 
vs n = 34, 26.0 %, chi-square = 0, p = 1.000). In contrast, there was a 
significant increase in the use of psychological support between inclu-
sion and the end of follow-up (n = 2, 1.5 % vs n = 9, 6.9 %, respectively, 
p = 0.023). 

4. Discussion 

The present study found that the healthcare workers in EDs experi-
enced symptoms of anxiety, depression, and stress, especially during the 
critical period of the pandemic, the levels of which decreased over time 
except for physicians for whom symptoms seemed to remain constant. 
The levels of anxiety were higher for administrative staff and physicians 
compared to paramedics over all the periods. Anxiety, depression, and 
stress symptoms were found to increase with working time. The present 
findings also suggest that there are at-risk profiles for healthcare 
workers in EDs concerning anxiety, depression, and stress symptoms. 
Depression was more frequent among older men with previous psychi-
atric history, whereas having children protected against anxiety symp-
toms. Healthcare workers who were reassigned and older were more 
exposed to stress, similarly to those with a work disability related to 
infection or that of a loved one. 

Few studies have evaluated the changes over time of anxiety, 
depression, and stress symptoms experienced by healthcare workers 
during the COVID-19 pandemic. The majority of studies made a single 

measure of symptoms among healthcare workers [21]. In the present 
study, a cohort was followed over time in order to reflect the impact of 
the first COVID-19 outbreak, which was an unprecedented situation. The 
findings show that the symptoms of anxiety, depression, and stress 
(except for stress in life in general) were highest during the critical 
period which corresponds herein to the beginning of the COVID-19 
pandemic in France. One longitudinal study found that anxiety and 
depression scores were significantly higher during the outbreak period 
when compared to a similar group assessed after the outbreak period 
[22]. Another study suggested that anxiety peaked at the start of the 
outbreak and decreased over time [23]. The fact that the levels of stress 
in life in general remained high could be explained by the fact that the 
state of emergency in France was applied until the end of the normal 
recovery period and disrupted life in general. 

Herein, healthcare workers appeared to be differentially affected 
according to their occupation. More specifically, anxiety was lower in 
paramedics than among the administrative staff and physicians. This 
result differs from other studies which found that nurses were particu-
larly at risk of more severe depression and anxiety than doctors 
[11,24,25]. Moreover, one study found that medical healthcare workers 
(doctors and nurses) in direct contact with COVID-19 patients had 
almost twice the risk of anxiety and depression than non-medical staff at 
low risk of COVID-19 contact [26]. However, one study also found that 
the prevalence of anxiety was significantly higher among non-medical 
healthcare workers compared to medical workers [27]. One possible 
explanation for these conflicting results is that the present study focused 
on healthcare workers who by definition are in frontline position. 
Indeed, the administrative staff dealt with the administrative formalities 
of the patients in EDs and were in contact with COVID-19 patients. Even 
if the time of contact with patients was short, they were probably 
affected by the fear of contamination, and probably less informed about 
the COVID-19 disease as it has been previously suggested in another 
study [25]. Similarly, even without considering the context of the 
pandemic, contact with patients is usually increased for ED doctors due 
to high patient flow and overcrowding. Moreover, during the pandemic, 
doctors were more involved than nurses in the constant reorganization 
of the care pathway required for the management of COVID-19 patients. 
This may explain the higher rates of stress, anxiety, and depression 
among doctors and the fact that these symptoms remained high over 
time. 

The present findings also suggest that working time is a crucial risk 
factor for stress and anxiety. The levels of anxiety and stress at work and 
at home increased with the number of work days and night shifts, and a 

Fig. 2. Proportion of healthcare workers with stress symptoms at work, at home, and in life in general during the three periods studied (error-bar: 95 % confi-
dence intervals). 
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significant threshold of 7 days of work over 2 weeks was found to 
significantly increase anxiety and stress levels. This had been previously 
demonstrated in the case of nurses [28] and can be explained by the fact 
that, during this period, healthcare workers were mobilized to assume 
additional hours of work. 

The present study also highlighted that certain healthcare workers 
might be more vulnerable than others. More specifically, healthcare 
workers who were reassigned from a workplace other than ED or SAMU 
were more at risk of stress, suggesting that these professionals were less 
prepared to face such a crisis. This is supported by another study which 
found that healthcare workers without experience in a public health 
emergency were more exposed to adverse mental health outcomes, had 
lower rates of resilience, and less social support [24]. Moreover, those 
who worked in the SAMU were the less affected in terms of stress. This 
could be due to the fact that these professionals are trained to respond to 
unpredictable and potentially traumatic situations and possibly because 
their position did not entail managing the overcrowded EDs. 

The finding that the older healthcare workers were more exposed to 
depression and stress, with a higher impact on stress at home and in life 

general, is consistent with a study which found that the focus of stress 
was different according to the age group. The older workers were more 
worried about their own safety whereas younger workers were more 
anxious about infecting their families [29]. A work disability related to 
infection or that of a loved one was also found herein to increase stress. 
Cai et al. also underlined that the safety of family was the most impor-
tant factor for reducing stress [29]. 

These findings provide opportunities to improve the mental health 
management of healthcare workers in the context of a pandemic, 
particularly regarding the preparation required for reassigning pro-
fessionals. In EDs, healthcare workers already have experience in trau-
matic situations, especially those working in the SAMU. The latter could 
train the professionals who are likely to be reassigned in order to better 
prepare for future sanitary crises. A second area for improvement con-
cerns the management and organization of human resources and 
workload, as the need for resting periods appears fundamental during a 
crisis. 

4.1. Limitation 

Nevertheless, this study has several limitations. First, the study was 
conducted only during the first outbreak and over a limited time period. 
Since then, there have been two other waves of COVID-19 cases in 
France, which could lead to exhaustion and burn out for healthcare 
workers. The study of the long-term consequences is underway. Second, 
some professionals did not complete the study and were perhaps the 
most distressed. Thus, the levels of stress, anxiety, and depression might 
have been underestimated. Finally, no adjustment of the multiple tests 
was performed, and due to the limited sample size, it was not possible to 
analyze associations between factors and the different scales in fully 
adjusted models, so the conclusions on risk factors remain exploratory. 

5. Conclusion 

During the first COVID-19 outbreak, the levels of anxiety, depres-
sion, and stress decreased over time among all healthcare workers. The 
levels of anxiety, however, remained higher for physicians and admin-
istrative staff than for paramedics. Workers who were reassigned were 
particularly at risk of stress and the number of work hours was found to 
increase anxiety, depression, and stress levels. These findings should be 
taken into account for the management of healthcare workers during 
this ongoing pandemic as well as for the prevention against mental 
health disorders in EDs in general. 
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Table 5 
Factors associated with stress at work, at home, and in life in general.  

Variable Stress at 
work 

Stress at 
home 

Stress in life in 
general 

Age, years P = 0.154 P ¼ 0.004 P ¼ 0.019 

31–37/21–30 
6.5 [0.9, 
12.1] 

9.6 [4.0, 
15.2] 8.9 [3.3, 14.5] 

38–46/21–30 
2.4 [− 3.1, 
7.9] 

6.4 [0.9, 
11.9] 

4.7 [− 0.8, 
10.2] 

47–63/21–30 3.4 [− 2.5, 
9.2] 

8.6 [2.8, 
14.4] 

6.0 [0.2, 11.8] 

Sex P = 0.378 P = 0.273 P = 0.781 

Men/Women − 2.0 [− 6.3, 
2.4] 

2.4 [− 1.9, 
6.8] 

0.6 [− 3.7, 
5.0] 

Marital status P = 0.976 P = 0.336 P = 0.930 
Married or in a relationship/ 

Single 
0.1 [− 4.7, 
4.8] 

2.4 [− 2.4, 
7.1] 

0.2 [− 4.5, 
5.0] 

Children P = 0.365 P = 0.091 P = 0.792 

Yes/No − 1.9 [− 5.8, 
2.2] 

3.5 [− 0.6, 
7.5] 

0.5 [− 3.5, 
4.6] 

Changes in family organization P = 0.307 P = 0.229 P = 0.989 

Yes/No 
− 2.1 [− 6.2, 
2.0] 

2.5 [− 1.6, 
6.6] 

0.0 [− 4.1, 
4.1] 

Usual work position P ¼ 0.015 P ¼ 0.021 P ¼ 0.018 

Emergency medical service 
(SAMU)/reassignment 

− 12.3 
[− 21.3, 
− 3.3] 

− 14.1 
[− 23.1, 
− 5.0] 

− 14.5 
[− 23.6, − 5.5] 

Emergency department (ED)/ 
reassignment 

− 3.6 [− 11.2, 
4.0] 

− 7.3 [− 14.9, 
0.3] 

− 8.0 [− 15.6, 
− 0.4] 

Both ED and SAMU/ 
reassignment 

− 2.1 [− 11.7, 
7.6] 

− 6.7 [− 16.4, 
3.1] 

− 8.5 [− 18.3, 
1.3] 

Professional experience, years P ¼ 0.034 P ¼ 0.024 P = 0.161 

3–5/0–2 
8.8 [2.5, 
15.0] 

7.8 [1.5, 
14.1] 

7.1 [0.8, 13.4] 

6–10/0–2 5.6 [0.1, 
11.0] 

5.6 [0.00, 
11.1] 

2.4 [− 3.2, 
8.0] 

≥10/0–2 
2.8 [− 2.4, 
7.9] 

7.0 [1.8, 
12.2] 

3.6 [− 1.6, 
8.8] 

Previous psychiatric history P < 0.001 P < 0.001 P ≤0.001 

Yes/No 
8.8 [4.1, 
13.5] 

10.02 [5.4, 
14.7] 

11.3 [6.7, 
16.0] 

COVID-19 infection P = 0.616 P = 0.589 P = 0.300 

Yes/No 1.9 [− 5.6, 
9.5] 

2.1 [− 5.5, 
9.7] 

4.0 [− 3.5, 
11.5] 

Work disability related to 
infection or that of a loved 
one 

P = 0.095 P ¼ 0.027 P ¼ 0.004 

Yes/No 
4.9 [− 0.84, 
10.64] 

6.5 [0.6, 
12.2] 

8.5 [2.8, 14.3] 

Managerial responsibility P = 0.083 P = 0.060 P ¼ 0.017 

Yes/No 4.5 [− 0.6, 
9.7] 

4.9 [− 0.23, 
10.0] 

6.3 [1.2, 11.4] 

p<0.05. 
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Appendix A. Definition of the base models for the different 
scales 

All models include a random intercept by worker. 
Model for the Chamoux-Simard stress at work scale 
Fixed effects: period effect, time effect, interaction between period 

and time, number of work days, number of night shifts. 
Model for the Chamoux-Simard stress at home scale 
Fixed effects: period effect, time effect, number of work days, num-

ber of night shifts. 
Model for the Chamoux-Simard stress in general scale 
Fixed effects: period effect, time effect, number of work days, num-

ber of night shifts. 
Model for the HADS anxiety scale 
Fixed effects: period effect, time effect, interaction between period 

and time, occupation, number of work days, number of night shifts, 
number of 24-hour work shifts. 

Model for the HADS depression scale 
Fixed effects: period effect, time effect, number of work days. 

Appendix B. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.jad.2022.08.028. 
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