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Abstract: Background: The COVID-19 pandemic led to a change in work organization with the de-
velopment of telework. The purpose of this study was to assess the prevalence of anxiety and de-
pressive symptoms in teleworking staff in a university hospital center in France during the first 
lockdown, and to identify personal, medical and occupational factors associated with anxiety dis-
order. Methods: A cross-sectional observational study was conducted in 474 hospital staff working 
from home during the first lockdown. The sociodemographic, occupational and medical infor-
mation (anxiety and depressive disorders measured on the Hospital Anxiety and Depression (HAD) 
scale) was collected by an anonymous online self-administered questionnaire. The variables associ-
ated with anxiety disorder were investigated by a univariate analysis (chi² and Fisher tests) and a 
multivariate analysis (logistic regression model). Results: Three hundred and forty hospital staff 
participated in the study (72% response rate). Of the participants, 106 subjects (32.1%) showed signs 
of an anxiety disorder and 26 (7.65%) of a depressive disorder. An anxiety disorder was significantly 
associated with mental workload, changes in working hours, difficulties in teleworking due to is-
sues of internet connection or due to noise, difficulties in combining family and occupational life, 
sleep disturbance, worry about media information and worry about the health of a loved one. An 
anxiety disorder remained associated with occupational stress and personal stress during lockdown 
after a multivariate logistic regression. Conclusions: This study highlighted the association between 
an anxiety disorder and perceived occupational and personal stress levels in hospital staff telework-
ing during the first lockdown. Stress management workshops could be proposed to hospital staff. 
Prevention of anxiety requires reinforced medical monitoring and reduced stress. 
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1. Introduction 
Telework refers to any form of work organization in which work that could have 

been performed on the employer’s premises is accomplished elsewhere by an employee 
on a voluntary and planned basis using information and communication technologies [1]. 
In recent years, a few studies have explored the impact of telework on workers’ health 
and experience of working conditions. According to Lasfargue et al., telework is associ-
ated with longer working time, increased perceived workload and better quality of per-
sonal life, with less fatigue and stress [2]. A 2016 U.S. study of telecommuting intensity 
showed that its health benefits followed an inverted-U, moderate telecommuting provid-
ing greater benefit than very low or very high intensity [3]. In France, the legal framework 
of teleworking has been enshrined in the Labor Code since 2012, and the status and rights 
of the teleworker as well as the conditions for setting up telework in an establishment are 
defined therein [4]. Adopting new technology requires organizational change and indi-
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vidual adaptation [5]. The implementation of telework requires preparation such as: iden-
tification of possible telework tasks, acquisition of specific software, computer equipment 
adapted to the employee’s home and facilitation of internet connections. 

The COVID-19 health crisis and lockdown led to a sudden increase in telework for 
many employees. COVID-19 is a contagious human-to-human infectious disease caused 
by a coronavirus, SARS-CoV-2, to which the majority of the population was not immune 
[6]. Since the beginning of 2020, SARS-CoV-2 has spread to several continents and is re-
sponsible for a large number of deaths [7,8]. In France between 1 March and 18 May 2020, 
there were 98,853 confirmed cases with a hospital admission, and 27,834 deaths. To reduce 
the risk of person-to-person viral transmission during the COVID-19 pandemic, the 
French government introduced various measures, including a lockdown from 17 March 
2020 to 11 May 2020, with social distancing and self-isolation strategies, and implemented 
numerous measures, including quarantine, reducing the use of public transport and tem-
porarily canceling work and school, to control this disease. People were only allowed to 
leave their homes for proven unavoidable reasons, such as health matters, basic necessi-
ties and work for those who could not work from home [9]. The lockdown forced many 
employees to telework with their families at home. The need to telework from home in 
the presence of one’s family in the context of a health crisis may have been accompanied 
by increased stress and the onset of anxiety disorders. 

A recent review investigated the relationships between telework and health. The au-
thors identified benefits (stress reduction, greater flexibility, better work–life balance/con-
trol) and health problems (musculoskeletal problems, psychological problems) [10]. The 
health and occupational uncertainty that pertains to the epidemic crisis context is sus-
pected to have been an important source of personal stress, as well as the collision of per-
sonal and work lives [11]. 

The COVID-19 pandemic has profoundly changed the working conditions of hospi-
tal staff (increased mental, emotional and physical workload, changes in work organiza-
tion with the implementation of sudden telecommuting), which makes them most vulner-
able to anxiety disorders [12,13]. 

Our research hypothesis is that telework during lockdown in a health crisis is asso-
ciated with an increased prevalence of anxiety symptoms among workers. 

The objectives of the present study were to evaluate the prevalence of anxiety and 
depressive symptoms in hospital staff teleworking in the context of a lockdown, and to 
investigate the associated medical, personal and occupational factors with anxiety symp-
toms. 

2. Methods 
The study design consisted of a cross-sectional questionnaire survey. 

2.1. Target Population 
The data were collected from 26 May to 10 June 2020. The target population was hos-

pital staff teleworking during the period from 17 March to 10 May 2020, which included: 
directors, administrative officers, executive assistants, health managers, computer techni-
cians, psychologists, medical secretaries, social workers and other staff. 

2.2. Study Sample 
The hospital staff of the University Hospital of Saint-Etienne working from home 

during the study period were invited to respond voluntarily to a self-administered online 
survey, 15 days after the end of the lockdown. 

Inclusion criteria of the eligible subjects: 
• To be over 18 years old; 
• To be employed by the University Hospital of Saint-Etienne; 
• Have been teleworking for at least 1 month. 
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Exclusion criteria for the eligible subjects: 
• Be off work or on leave at the time of inclusion in the study. 

Of the hospital staff, 474 eligible employees (81% female, 19% male) including 8% 
paramedic staff were contacted by email. They received clear and comprehensible infor-
mation on the study objectives and procedure, and were free to decline participation. The 
review board approval (IRBN722020/CHUSTE) was obtained before starting the study. If 
they agreed to participate in the study, they completed an anonymous online question-
naire via the LimeSurvey application. 

2.3. Measurements 
We developed a self-reported questionnaire to collect data on the demographic, oc-

cupational and medical characteristics. The self-administration time was approximately 
10 min. 

The French version of the Hospital Anxiety and Depression (HAD) scale has good 
reliability and discriminant validity: the internal consistency of the two scales is good 
(concerning the anxiety scale, Cronbach’s is alpha .81, and concerning the depression 
scale, Cronbach’s is alpha .78) [14]. The main endpoint (anxiety symptoms) was assessed 
on the validated French version of the Hospital Anxiety and Depression (HAD) scale. The 
“anxiety” dimensions were rated on 3 levels: no symptoms (score ≤ 7), doubtful (8–10) and 
certain (≥11). A cut-off at 8 points defined the clinical signs suggestive of anxiety disorder. 

The anonymous self-administered questionnaire covered 3 areas with single- and 
multiple-choice questions. 

Personal: gender, age, number of children in the household, type of accommodation. 
Occupational: occupational category, working hours, weekly frequency of telework, 

change in working hours, location of telework, difficulties experienced in teleworking, 
lack of communication with colleagues and with hierarchy, self-estimated level of expo-
sure to COVID-19 and increase in workload. The perceived stress related to personal and 
occupational life before and during the lockdown was assessed on a visual analogue scale 
(VAS) [15]. A cut-off at 7 points defined the clinical signs suggestive of stress. The partic-
ipants were asked about their experience of their working conditions during the lock-
down. 

Medical: history of anxiety disorder, psychotropic treatment, psychological therapy, 
changes in frequency of physical activity, alcohol consumption and smoking, quality of 
sleep, SARS-CoV-2 infection and worry related to risk of infection, personal health status, 
a loved one’s health status, work conditions, information transmitted by the media and 
end of the lockdown. 

2.4. Analysis 
A descriptive analysis was made of the sample’s sociodemographic, occupational 

and medical characteristics. 
A univariate analysis assessed the association between anxiety symptoms and socio-

demographic, occupational and medical factors. Chi² and Fisher tests were applied as ap-
propriate. The significance threshold was set at 5%. Variables significantly associated with 
anxiety disorder were introduced in a stepwise logistic regression model. Variables with 
p-value ≤0.1 were included in the multivariate model on a descending procedure, and 
variables with p-value <0.05 were kept in the model. The analyses used SAS 9.4 software. 

3. Results 
3.1. Sociodemographic, Occupational and Medical Characteristics  

As shown in Table 1, of the 474 eligible hospital staff, 340 (76% female, 24% male) 
responded: response rate, 72%. More than half of the respondents were over 50 years of 
age. Twenty percent lived with a child under the age of seven and more than a third were 
actively involved in their children’s schoolwork during the lockdown. A quarter of the 



Int. J. Environ. Res. Public Health 2021, 18, 10433 4 of 12 
 

 

respondents considered their exposure to COVID-19 at home to be average to very high. 
Almost two-thirds expressed concern about contracting COVID-19, but only four reported 
having actually contracted it. More than a third reported a deterioration in their sleep 
quality. During the lockdown, 17.7% of respondents increased their alcohol consumption, 
11.8% increased their smoking and more than a third reduced their physical activity. More 
than three-quarters of the sample was made up of non-healthcare personnel. There was 
an increase in the prevalence of perceived high stress in personal and occupational set-
tings. More than a third of the respondents reported an increased workload during the 
lockdown. The majority had not done telework before the lockdown, but more than half 
teleworked 5 or more days per week during the lockdown. More than two-thirds did not 
report any communication difficulties with colleagues or management. 

Table 1. Description of personal and professional medical factors. 

Personal Factor N % Occupational Factors N % 

 Gender (N = 330) 
 

 Male 80 24.2 

Job (N = 301) 
 

Administrative di-
rector 

Executive 
22 7.1 

 Female 250 75.8 
administrative 

worker 
Medical secretary 

56 18.0 

Age group (N = 340) 

 <37 years 83 24.4 IT technician 26 8.4 
(37–46 years) 85 25.0 Social worker 25 8.0 
(46–57 years) 133 31.6 Health manager 63 23.4 

 ≥57 years 39 25.6    

Family situation (N = 330) 

In couple 244 73.9 

Other (including 9 
paramedics staff, 
36 technicians or 

engineers) 

109 35.0 

Single 48 14.6 

Working hours (N = 
311) 

<25h/wk 22 7.1 
Widowed, sepa-
rated, divorced 38 11.5 26–35h/wk 89 28.6 

Number of children at home 
(N = 330) 

None 67 20.3 36–48h/wk 172 55.3 
1  51 15.5 >48h/wk 28 9.0 
2 145 49.9 Increase in working 

hours (N = 311) 
No 184 59.2 

>2 67 20.3 Yes 127 40.8 

Number of children under 7 at 
home (N = 330) 

None 263 79.9 

Days of teleworking 
pre-lockdown (N = 

310) 

0 296 95.5 
1  34 10.3 1 5 1.6 
2 30 9.1 2 2 0.65 

>2 3 0.9 3 2 0.65 

Types of accommodation (N = 
330) 

Apartment 99 30.0 4 2 0.65 
House 230 69.7 5 2 0.65 
Other 1 0.3 >5 1 0.32 

Help with schoolwork (N = 
330) 

No 185 56.1 

Days of teleworking 
during lockdown (N 

= 310) 

1 31 10.0 
Yes 145 43.9 2 63 20.3 

Medical factors N % 
3 24 7.7 
4 33 10.6 

Psychiatric history (N = 289) 
 

No 284 98.3 5 129 41.6 
Yes 5 1.7 >5 30 9.7 

History of anxiety disorder (N 
= 289) 

No 240 83.0 Increase in tele-
working (N = 311) 

No 127 40.9 
Yes 49 17.0 Yes 184 59.2 

Psychotropic treatment (N = 
289) 

No 273 94.5 Communication 
problems with col-
leagues (N = 311) 

No 222 71.4 

Yes 16 5.5 Yes 89 28.6 

No 279 96.5 No 225 72.3 
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Psychological/psychiatric treat-
ment (N = 289)  

 
Yes 10 3.5 

Communication 
problems with hier-

archy (N = 311) 
Yes 86 27.7 

Change in sleep quality (N = 
289) 

Clear or moderate 
improvement  45 15.6 

Same working 
hours (N = 340) 

 

Yes 142 41.8 

No change 141 48.8 No 198 52.8 
Clear or moderate 

deterioration 103 35.6 
-Change for occu-
pational reasons 108 31.8 

Change in alcohol consump-
tion (N = 289) 

No consumption 79 27.3 
-Change for per-

sonal reasons 
114 33.5 

No change 135 46.7 

Same break time (N 
= 340) 

 

Yes 102 30.0 
Slight to clear de-

crease 24 8.3 No 238 70.0 

Slight to clear in-
crease 51 17.7 

-Change for occu-
pational reasons 138 40.6 

Change in smoking habits (N = 
289) 

Non-smoker 228 78.9 
- Change for per-

sonal reasons 96 28.2 

No change 22 7.6 Dedicated work-
space (N = 311) 

No 146 46.9 
Decrease 5 1.7 Yes 165 53.1 
Increase 34 11.8 Workspace with 

others present (N = 
310) 

No 133 42.9 

 Change in physical activity 
(N = 289) 

 No physical ac-
tivity 24 8.3 Yes 177 57.1 

No change 43 14.9 Difficulty telework-
ing (N=340) 

No 134 39.4 
Slight decrease 45 15.6 Yes 206 60.6 

Clear decrease 77 26.6 

 

Difficulty due to 
internet connection 

(N = 340)     No 

 
 

262 

 
 

77.1 
Slight increase 39 13.5              Yes 78 22.9 

Clear increase 61 21.1 
Difficulty due to 
home space (N = 
340)         No 

 
 

294 

 
 

86.5 

Pre-lockdown personal stress 
(N = 340) 

Low 325 95.6              Yes 46 
 

13.5 
 

High 15 4.4 
Difficulty due to 
workspace (N = 

340)          No 

 
 

267 

 
 

78.5 

Personal stress during lock-
down (N = 340) 

Low 291 85.7               Yes 73 
 

21.5 
 

High 49 14.3 
Difficulty due to 

family life 
(N = 340)      No 

 
 

262 

 
 

77.1 

Estimated COVID-19 exposure 
away from work (N = 289) 

Very high 8 2.8 

 
 

              Yes 78 
 

22.9 
 

Moderate 69 23.9 
Difficulty due to 

noise 
(N = 340)       No 

 
 

298 

 
 

87.7 

Low 137 47.4               Yes 42 
 

12.3 
 

Very low 75 26.0 
Other difficulties 
(N = 340)    No 274 80.6 

Contracted COVID-19 (N = 
289) No 285 98.6             Yes 66 

19.4 
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3.2. Prevalence of Anxiety and Depression Symptoms 
As shown in Table 2, Of the participants, 106 respondents (31%) presented anxiety 

symptoms and 26 (7%) presented depressive symptoms. 

Table 2. Personal, occupational and medical factors associated with anxiety in staff teleworking during the lockdown. 

Factors  

Anxiety Symptoms 
No N = 234 

(68.8%) 
Yes N = 106 

(31.2%)     

N % N % OR CI ORadj CI 
 Gender 

 
Male 63 78.7 17 21.2 1 *    

 Female 161 64.4 89 35.6 1.68 1.06–2.64 /  

Help with schoolwork No 134 72.4 51 27.6 1 *    
Yes 90 62.1 55 37.9 1.38 1.0–1.88   

Days per week tele-
working during lock-

down) 

1 22 71.0 9 29.0 1 *  /  
2 35 56.6 28 44.4 1.53 0.83–2.83   
3 20 83.3 4 16.7 0.57 0.20–1.64   
4 18 54.6 15 45.4 1.57 0.80–30.5   
5 92 71.3 37 28.7 0.99 0.53–1.83   

>5 17 56.7 13 43.3 1.49 0.75–2.96   
Change in working 
hours for occupa-

tional reasons  

No 171 73.7 61 26.3 1 **  /  

Yes 63 58.3 45 41.7 1.58 1.16–2.16   

Change in break time 
for occupational rea-

sons 

No 148 73.3 54 26.7 1 *    

Yes 86 62.3 52 37.7 1.41 1.03–1.93 /  

Workspace with oth-
ers present  

No 95 71.4 38 28.6 1     
Yes 109 61.6 68 38.4 1.34 0.97–1.86 /  

 Difficulty telework-
ing 

No 101 75.4 33 24.6 1 *    
Yes 133 64.6 73 35.4 1.44 1.01–2.04 /  

 Difficulty with inter-
net connection  

No 190 72.5 72 27.5 1 **    
Yes 44 56.4 34 43.6 1.59 1.15–2.18 /  

Difficulty with family 
life  

No 193 73.7 69 26.3 1 ***  /  
Yes 41 52.6 37 47.4 1.80 1.32–2.45   

Difficulty with noise No 219 73.5 79 26.5 1 ****    
Yes 15 35.7 27 64.3 2.42 1.81–3.25 /  

Yes 4 1.4 
Difficulty combin-
ing work and fam-
ily life (N = 311) No 

 
 

205 

 
 

65.9 
Worry about COVID-19 risk 

(N = 330) 
No 206 60.6               Yes 106 34.1 
Yes 134 39.4 

Type of department 
during lockdown (N 

= 310) 

COVID-19 + 13 4.2 
Worry about a personal factor 

(N = 340) 
No 297 87.4 Mixed 81 26.1 
Yes 43 12.6 COVID-19 - 120 38.7 

Worry about a loved one’s 
health (N = 340) 

No 248 72.9 
No in-hospital 

work 96 31.0 

Yes 92 27.1 Pre-lockdown occu-
pational stress (N = 

340) 

Low 290 85.3 

Worry about working condi-
tions (N = 340) 

No 308 90.6 High 50 14.7 

Yes 32 9.4 Occupational stress 
during lockdown (N 

= 340) 

Low 227 66.8 

Worry concerning media (N = 
340) 

No 299 87.9 High 113 33.2 

Yes 41 12.1 Perceived overwork 
(N = 311) 

No 142 45.6 

Worry about end of lockdown 
(N = 340) 

No 278 81.8 Yes 169 54.4 

Yes 62 18.2 
Increased mental 

load (N = 310) 
No 106 34.2 
Yes 204 65.8 
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Difficulty combining 
work and family life 

No 143 69.8 62 30.2 1 *    
Yes 62 58.5 44 41.5 1.37 1.00–1.86 /  

Pre-lockdown occupa-
tional stress  

Low 208 71.7 82 28.3 1 **    
High 26 52.0 24 48.0 1.70 1.21–2.39 /  

Occupational stress 
during lockdown  

Low 179 78.9 48 21.1 1 ****  1  

High 55 48.7 58 51.3 
2.42 

 
1.78–3.30 

 
1.55 1.08–2.22 

Increased mental load 
No 80 75.5 26 24.5 1 **   / 
Yes 124 60.8 80 39.2 1.60 1.10–2.33   

Problems of commu-
nication with hierar-

chy 

No 157 69.8 68 30.2 1 *    

Yes 48 55.8 38 44.2 1.46 1.07–2.00  / 

Problems of commu-
nication with col-

leagues 

No 153 68.9 69 31.1 1    / 

Yes 52 58.4 37 41.6 1.34 0.98–1.83   

Pre-lockdown per-
sonal stress  

Low 229 70.5 96 29.5 1 **   / 
High 5 33.3 10 66.7 2.26 1.52–3.35   

Personal stress during 
lockdown  

Low 223 76.6 68 23.4 1 ****  1  

High 11 22.4 38 77.6 
3.32 

 
2.57–4.30 

 
2.10 1.53–2.89 

Worry about a loved 
one’s health  

No 184 74.2 64 25.8 1 ***   / 
Yes 50 54.4 42 45.6 1.77 1.30–2.40   

Worry about media  No 213 71.2 86 28.8 1 **   / 
Yes 21 51.2 20 48.8 1.69 1.18–2.43   

Worry about end of 
lockdown 

No 196 71.2 80 28.8 1 *   / 
Yes 36 58.1 26 41.9 1.46 1.03–2.06   

Change in sleep qual-
ity 

 Improved 30 66.7 15 33.3 1 *   / 
No change 99 70.2 42 29.8 0.89 0.55–1.45   

Deteriorated 54 52.4 49 47.6 1.43 
 

0.90–2.26 
 

  

Adjustment on socio-occupational and medical factors with p-value <0.1;  p-value <0.1; * p-value <0.05; ** p-value <0.01; 
*** p-value <0.001; **** p-value < 0.0001; OR: odds ratio; CI: confidence interval. 

3.3. Relations between Anxiety Symptoms and Occupational/Personal Factors on Univariate 
Analysis  

As shown in Table 2, after a univariate analysis, anxiety symptoms were significantly 
associated (p-value < 0.05) with: 
• Personal and occupational stress level pre-lockdown (respectively OR = 2.26 (1.52–

2.35); OR = 1.70 (1.21–2.39)) and during the lockdown (respectively OR = 3.32 (2.57–
4.30); OR = 2.42(1.78–3.30)); 

• Mental workload (OR = 1.6 [1.10–2.33]); 
• Changes in working hours for occupational reasons (OR = 1.58 (1.16–2.16)); 
• Difficulties in teleworking due to an unreliable internet connection (OR = 1.59(1.15–

2.18)) or noise (OR = 2.42(1.81–3.25)); 
• Difficulties in combining family and occupational life (OR = 1.37 (1.00–1.86)). 

In contrast, anxiety symptoms were not significantly associated with self-estimated 
occupational exposure to COVID-19 or the COVID-19 status of the department in which 
the respondent was working. 

3.4. Relations between Anxiety Disorder and Medical Factors on Univariate Analysis  
As shown in Table 2, after a univariate analysis, anxiety symptoms were associated 

(p-value < 0.05) with: 
sleep disturbance (OR = 1.43 (0.90–2.26)) and 
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worry about information in the media (OR = 1.69(1.18–2.43)),  
about the health of a loved one (OR = 1.77(1.30–2.40)) and 
about the implementation of the end of lockdown (OR = 1.46 (1.03–2.06)). 
In contrast, anxiety symptoms were not significantly associated with a change in al-

cohol consumption, in smoking habits or in physical activities. 

3.5. Relations between Anxiety Symptoms and Occupational and Medical Factors on Multivari-
ate Analysis  

As shown in Table 2, a multivariate logistic regression showed that anxiety disorder 
remained associated with occupational stress (OR = 1.55(1.08–2.22)) and personal stress 
(OR = 2.10 (1.53–2.89)) during the lockdown. 

4. Discussion 
Our study highlights the prevalence of anxiety symptoms among hospital staff 

(mostly non-caregiver) who were forced to telework in the context of increased profes-
sional and personal stress levels associated with the COVID-19 pandemic lockdown. This 
study underlines the association between anxiety symptoms and the increase in mental 
workload, the difficulties in teleworking related to family–work balance, noise and inter-
net connection during the lockdown. 

The prevalence of anxiety disorder and depressive symptoms in teleworking staff 
was 31% and 7%, respectively. The prevalence of anxiety in the present study was con-
sistent with that reported by Carrion et al., who showed that 33.6% of teleworking health 
professionals had anxiety disorders, but the prevalence of depression was lower (7% ver-
sus 27%) [16], perhaps because our target population was probably exposed to a lower 
emotional load because they were teleworking during the COVID-19 pandemic. In a 
cross-sectional population-based online survey conducted from 28 February 2020, to 11 
March 2020 in China, the authors reported a 31.6% rate of anxiety (95% CI, 31.2–32.0%) 
[17]. 

Telework, also known as remote working, is gaining popularity and becoming a com-
mon feature in the economy, due not only to advances in digital technology but also to 
changing attitudes about where and when work should be performed and how perfor-
mance should be measured [18]. As the lockdown began, working from home was re-
quired by all of those who could reasonably be expected to do so, and offices and other 
workplaces were closed down [19]. The majority of the respondents had not used tele-
working before the lockdown, but more than half teleworked 5 or more days per week 
during lockdown. More than half reported sharing their workspace with others in the 
household. The study highlighted an increase in the rate of high stress levels during the 
lockdown in a changing environment. These results are similar to those of Carrion and 
Anderson, who reported difficulties in finding suitable space for working, in access to 
equipment and in the reliability of an internet connection [16,19]. Almost half of the re-
spondents, who were mainly female, had to help their children with schoolwork, and 
more than a third reported difficulty in combining family and working life. These results 
are consistent with those of Deirdre et al., who showed that many parents had to juggle 
work commitments with the increased demands on their time, including the practical as-
pects of supervising children’s learning, exercise and play [19]. A study of the general 
Spanish population during the COVID-19 pandemic showed that anxiety was positively 
associated with the female gender and with the time spent helping their children, as in 
our study [20]. Our study also found that anxiety was associated with annoyance by noise, 
as highlighted in the study by Amerio et al. [21]. Noise can interfere with concentration 
and make telecommuting more difficult. 

Previous research showed that anxiety and a depressive mood were associated with 
smoking and alcohol abuse, as both are used to cope with stress [22,23]. In the present 
study, 11.8% of respondents reported an increase in smoking and 17.7% reported an in-
crease in alcohol consumption since the lockdown. The increase in smoking was lower 
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than for Guignard et al., with 26.7% of respondents in a sample of the general French 
population interviewed during the same period [24]. This difference could be related to 
the high workload of the present respondents, who had little time for smoking breaks. On 
the other hand, the prevalence of increased alcohol consumption was higher than for Gui-
gnard et al. (17.7% versus 10.7%) but similar to that in the study by Jacob et al. [25]. Most 
studies reported decreases in physical activity during the lockdown [26]. In the present 
study, 42.2% of the respondents reported decreased physical activity during the lock-
down, compared to 52.8% in the French NutriNet-Santé cohort study of 37,252 French 
adults who filled out lockdown-specific questionnaires in April–May 2020 [27]. The de-
crease in physical activity may be due to the closure of gyms during the lockdown and 
travel restrictions. The present study found no significant association between a change 
in alcohol consumption, smoking or physical activities and the prevalence of anxiety dis-
order. The prevalence of poor sleepers in the present population (35.8%) was consistent 
with the 36.38% rate for the general population in China during the epidemic in an online 
survey from 18 to 25 February [28]. Our results showed an association between poor sleep 
quality and anxiety, consistent with the literature. Frontini et al. found that individuals 
who reported being satisfied with the quality of their sleep during lockdown had lower 
levels of anxiety [29]. According to Franceschini et al., all of the highlighted COVID-19 
stressors seemed to trigger elevated cognitive and physiological hyperarousal, in a vicious 
circle that may have impaired sleep quality [30]; those who had high levels of stress, anx-
iety and depression also had a higher probability of a sleep disorder [30]. The lockdown 
is characterized by self-isolation, social distancing, loss of freedom and negative emotions, 
such as fear, which may lead to anxiety. 

The present study in teleworking hospital staff showed that anxiety symptoms were 
significantly associated with the personal or occupational stress level. Our findings were 
consistent with those of Rodriguez et al., who reported that the pandemic induced mod-
erate to severe levels of anxiety at work and at home in emergency physicians [31]. In the 
present study, the respondents reported worry for their family. This was consistent with 
the cross-sectional observational study of doctors, nurses and other hospital staff through-
out Hunan province between January and March 2020 by Cai et al., who found that the 
main factors associated with stress were worry for personal safety, worry for family and 
worry for patient mortality [32]. On the other hand, in the present study, anxiety symp-
toms were not significantly associated with self-estimated occupational exposure to 
COVID-19 or the COVID-19 status of the department in which the respondent was work-
ing. This result could be explained by the fact that telecommuting reduces exposure to 
SARS-CoV2 within wards. 

The worldwide coronavirus outbreak has put hospital staff under stress [33], and led 
to an increase in the workload for healthcare and other hospital workers due to organiza-
tional changes in the hospitals. More than two-thirds of respondents reported an increase 
in their workload, and more than half reported feeling overworked. There was an increase 
in the prevalence of high levels of personal or work-related stress during the lockdown. 
Geoffroy et al. presented a psychological support system for all of the hospital workers in 
Paris, France, during the COVID-19 epidemic [33]. They found that all of the hospital pro-
fessions and departments had workers who were experiencing psychological distress, in-
cluding non-frontline workers. They underlined “work-related stress”, with numerous 
changes at work, loss of routine and new procedures and materials [33]. Anxiety symp-
toms were the first cause for hospital workers to call the dedicated hotline. These results 
are consistent with those of the present study that highlighted an association between 
anxiety and increased personal and occupational stress levels. 

Our study assessed the impact on the psychological health of the sudden implemen-
tation of telework among hospital staff in a health crisis context. This experience should 
be taken into account in order to better integrate the implementation of telework in busi-
ness continuity plans to reduce, in particular, the exposure to stress of the hospital staff 
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[11]. This study highlights the importance of taking into account the articulation with fam-
ily life and the adequacy of the work environment at home (noise and poor quality of the 
internet connection) in the implementation of telework. 

Some possible study limitations should be borne in mind. Firstly, the study was 
cross-sectional, and thus it was impossible to draw any conclusion about causal relations. 
Secondly, the sample size was small; however, the response rate was 72%. Thirdly, the 
anxiety and depressive symptoms were identified not on clinical examination but on a 
validated anxiety and depression scale. On the other hand, the study has the interest of 
evaluating the prevalence of anxiety and depression symptoms in hospital staff (mostly 
non-healthcare workers) working at home during the first period of the lockdown in 
France. An anxiety disorder was significantly associated with the personal or occupational 
stress level, mental workload, changes in working hours, difficulties in teleworking due 
to internet connection issues or to noise, difficulties in combining family and working life, 
sleep disturbance, worries about the media and worry about the health of a loved one. 
The multivariate logistic regression showed that an anxiety disorder remained associated 
with occupational stress and personal stress during the lockdown. 

5. Conclusions 
The implementation of physical distancing to limit SARS-CoV-2 transmission led to 

a rapid increase in telework. The total lockdown led to an increase in the level of stress 
felt by hospital staff teleworking in the context of a high workload and high levels of ac-
tivity related to family life. This study shows a high prevalence of anxiety symptoms 
among telecommuting hospital staff at the time of the lockdown and highlights the sig-
nificant association between high stress and an increased workload with anxiety symp-
toms. Stress management workshops could be proposed to hospital staff in this context of 
a health crisis. The prevention of anxiety requires reinforced medical monitoring and re-
duced stress. The implementation of telework should be accompanied by organizational 
and technical support in order to reduce stress levels. Furthermore, establishing clear 
boundaries and expectations with respect to family and friends on the one hand, and work 
organization on the other should help to reduce interference between work and family 
life. 

Author Contributions: Conceptualization, C.P., E.F. and L.F.; Data curation, J.P.; Formal analysis, 
C.P.; Investigation, C.P., J.P., M.M. and T.B.; Methodology, C.P., E.F. and L.F.; Project administra-
tion, C.P. and L.F.; Software, C.P.; Supervision, C.P.; Writing – original draft, C.P.; Writing – review 
& editing, J.P., M.M., T.B., E.F. and L.F. All authors have read and agreed to the published version 
of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the 
Declaration of Helsinki. The review board approval (IRBN722020/CHUSTE) was obtained before 
starting the study 

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to 
publish this paper. 

Data Availability Statement:  The data presented in this study are available on request from the 
corresponding author. The data are not publicly available due to confidentiality of participants. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 
1. Messenger, J. Working Anytime, Anywhere: The Effects on the World of Work; Joint ILO Eurofound report. 2017. Available online: 

file:///C:/Users/Carole-Pelissier/AppData/Local/Temp/TJ0616316ENN.en.pdf (accessed on 3 october 2021). 
2. Planchard, J.H.; Velagic, Z. Evaluation de l’impact psychologique du télétravail. Réf En Santé Au Trav.2020, 161, 49-58. Avai-

lable online: file:///C:/Users/Carole-Pelissier/AppData/Local/Temp/tf276.pdf (Accessed on 3 october 2021) 



Int. J. Environ. Res. Public Health 2021, 18, 10433 11 of 12 
 

 

3. Henke, R.M.; Benevent, R.; Schulte, P.; Rinehart, C.; Crighton, K.A.; Corcoran, M. The Effects of Telecommuting Intensity on 
Employee Health. Am. J. Health Promot. 2016, 30, 604–612, doi:10.4278/ajhp.141027-quan-544. 

4. LOI N° 2012-387 du 22 Mars 2012 Relative à la Simplification du droit et à L’allégement des Démarches Administratives [Inter-
net]. Available online: https://www.legifrance.gouv.fr/eli/loi/2012/3/22/EFIX1127393L/jo/article_46 (accessed on 02 October 
2021). 

5. Venkatesh, V.; Bala, H. Technology Acceptance Model 3 and a Research Agenda on Interventions. Decis. Sci. 2008, 39, 273–315, 
doi:10.1111/j.1540-5915.2008.00192.x. 

6. Dhama, K.; Sharun, K.; Tiwari, R.; Dadar, M.; Malik, Y.S.; Singh, K.P.; Chaicumpa, W. COVID-19, an emerging coronavirus 
infection: Advances and prospects in designing and developing vaccines, immunotherapeutics, and therapeutics. Hum. Vac-
cines Immunother. 2020, 16, 1232–1238. Available online: https://www.tandfonline.com/doi/pdf/10.1080/21645515.2020.1735227 
(accessed on 3 october 2021) 

7. Bao, Y.; Sun, Y.; Meng, S.; Shi, J.; Lu, L. 2019-nCoV epidemic: Address mental health care to empower society. Lancet 2020, 395, 
e37–e38, doi:10.1016/s0140-6736(20)30309-3. 

8. Mizumoto, K.; Chowell, G. Estimating Risk for Death from 2019 Novel Coronavirus Disease, China, January–February 2020. 
Emerg. Infect Dis. 2020, 13, 26. 

9. Ramiz, L.; Contrand, B.; Castro, M.Y.R.; Dupuy, M.; Lu, L.; Sztal-Kutas, C.; Lagarde, E. A longitudinal study of mental health 
before and during COVID-19 lockdown in the French population. Glob. Health 2021, 17, 1–16, doi:10.1186/s12992-021-00682-8. 

10. Buomprisco, G.; Ricci, S.; Perri, R.; De Sio, S. Health and Telework: New Challenges after COVID-19 Pandemic. Eur. J. Environ. 
Public Health 2021, 5, em0073, doi:10.21601/ejeph/9705. 

11. Carillo, K.; Cachat-Rosset, G.; Marsan, J.; Saba, T.; Klarsfeld, A. Adjusting to epidemic-induced telework: Empirical insights 
from teleworkers in France. Eur. J. Inf. Syst. 2021, 30, 69–88, doi:10.1080/0960085x.2020.1829512. 

12. Santabárbara, J.; Lasheras, I.; Lipnicki, D.M.; Bueno-Notivol, J.; Pérez-Moreno, M.; López-Antón, R.; De la Cámara, C.; Lobo, A.; 
Gracia-García, P. Prevalence of anxiety in the COVID-19 pandemic: An updated meta-analysis of community-based studies. 
Prog. Neuro-Psychopharmacol. Biol. Psychiatry 2021, 109, 110207, doi:10.1016/j.pnpbp.2020.110207. 

13. Lasalvia, A.; Amaddeo, F.; Porru, S.; Carta, A.; Tardivo, S.; Bovo, C.; Ruggeri, M.; Bonetto, C. Levels of burn-out among 
healthcare workers during the COVID-19 pandemic and their associated factors: A cross-sectional study in a tertiary hospital 
of a highly burdened area of north-east Italy. BMJ Open 2021, 11, e045127, doi:10.1136/bmjopen-2020-045127. 

14. Bocéréan, C.; Dupret, E. A validation study of the Hospital Anxiety and Depression Scale (HADS) in a large sample of French 
employees. BMC Psychiatry 2014, 14, 1–11, doi:10.1186/s12888-014-0354-0. 

15. Lesage, F.-X.; Martens-Resende, S.; Deschamps, F.; Berjot, S. Validation of the General Health Questionnaire (GHQ-12) adapted 
to a work-related context. Open J. Prev. Med. 2011, 1, 44–48, doi:10.4236/ojpm.2011.12007. 

16. Carrión KVV, Mesa-Cano IC, Ramírez-Coronel AA. Anxiety and Depression in Health Professionals Dedicated to Teleworking 
at the General Hospital of the IESS of the City of Machala. Int. J. Innov. Sci. Res. Technol. , 2021, 6, 12. 

17. Shi, L.; Lu, Z.-A.; Que, J.-Y.; Huang, X.-L.; Liu, L.; Ran, M.-S.; Gong, Y.-M.; Yuan, K.; Yan, W.; Sun, Y.-K.; et al. Prevalence of and 
Risk Factors Associated With Mental Health Symptoms Among the General Population in China During the Coronavirus Dis-
ease 2019 Pandemic. JAMA Netw. Open 2020, 3, e2014053, doi:10.1001/jamanetworkopen.2020.14053. 

18. de Macêdo, T.A.M.; Cabral, E.L.D.S.; Silva Castro, W.R.; de Souza Junior, C.C.; da Costa Junior, J.F.; Pedrosa, F.M.; Belo, A.; 
Fernandes, V.R.; Pires, R.; Leandro, A.; et al. Ergonomics and telework: A systematic review. Work 2020, 66, 777–788, 
doi:10.3233/WOR-203224. 

19. Anderson, D.; Kelliher, C. Enforced remote working and the work-life interface during lockdown. Gend. Manag. Int. J. 2020, 35, 
677–683, doi:10.1108/gm-07-2020-0224. 

20. Quílez-Robres, A.; Lozano-Blasco, R.; Íñiguez-Berrozpe, T.; Cortés-Pascual, A. Social, Family, and Educational Impacts on Anx-
iety and Cognitive Empathy Derived From the COVID-19: Study on Families with Children. Front. Psychol. 2021, 12, 562800, 
doi:10.3389/fpsyg.2021.562800. 

21. Amerio, A.; Brambilla, A.; Morganti, A.; Aguglia, A.; Bianchi, D.; Santi, F.; Costantini, L.; Odone, A.; Costanza, A.; Signorelli, 
C.; et al. COVID-19 Lockdown: Housing Built Environment’s Effects on Mental Health. Int. J. Environ. Res. Public Health 2020, 
17, 5973, doi:10.3390/ijerph17165973. 

22. Alcohol and Depression.—Abstract—Europe PMC [Internet]. Available online: https://europepmc.org/article/med/21382111 
(accessed on20 May 2021). 

23. Mathew, A.R.; Hogarth, L.; Leventhal, A.M.; Cook, J.W.; Hitsman, B. Cigarette smoking and depression comorbidity: Systematic 
review and proposed theoretical model. Addiction 2016, 112, 401–412, doi:10.1111/add.13604. 

24. Guignard, R.; Andler, R.; Quatremère, G.; Pasquereau, A.; du Roscoät, E.; Arwidson, P.; Berlin, I.; Nguyen-Thanh, V. Changes 
in Smoking and Alcohol Consumption during COVID-19-Related Lockdown: A Cross-Sectional Study in France. Eur. J. Public 
Health 2021, doi:10.1093/eurpub/ckab054. 

25. Jacob, L.; Smith, L.; Armstrong, N.C.; Yakkundi, A.; Barnett, Y.; Butler, L.; McDermott, D.T.; Koyanagi, A.; Shin, J.I.; Meyer, J.; 
et al. Alcohol use and mental health during COVID-19 lockdown: A cross-sectional study in a sample of UK adults. Drug Alcohol 
Depend. 2021, 219, 108488, doi:10.1016/j.drugalcdep.2020.108488. 

26. Stockwell, S.; Trott, M.; Tully, M.; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, F.; Smith, L. Changes in physical 
activity and sedentary behaviours from before to during the COVID-19 pandemic lockdown: A systematic review. BMJ Open 
Sport Exerc. Med. 2021, 7, e000960, doi:10.1136/bmjsem-2020-000960. 



Int. J. Environ. Res. Public Health 2021, 18, 10433 12 of 12 
 

 

27. Deschasaux-Tanguy M.;  Druesne-Pecollo N.;  Esseddik Y.; Szabo de Edelenyi F.;  Allès B.;  A Andreeva V.;  BaudryJ.;  
Charreire H.;  Deschamps V.;  Egnell M.;  K Fezeu L.;  Galan P.; Julia C.;  Kesse-Guyot E.;  Latino-Martel P.;  Oppert 
J.M.;  Péneau S.;  Verdot C.;  Hercberg S.; and  Touvier M. Diet and Physical Activity during the COVID-19 Lockdown Pe-
riod (March–May 2020): Results from the French NutriNet-Sante Cohort Study. 2020. Available online: 
https://medrxiv.org/cgi/content/short/2020.06.04.20121855 (accessed on 03 October 2021). 

28. Zhao, X.; Lan, M.; Li, H.; Yang, J. Perceived stress and sleep quality among the non-diseased general public in China during the 
2019 coronavirus disease: A moderated mediation model. Sleep Med. 2021, 77, 339–345, doi:10.1016/j.sleep.2020.05.021. 

29. Frontini, R.; Rebelo-Gonçalves, R.; Amaro, N.; Salvador, R.; Matos, R.; Morouço, P.; Antunes, R. The Relationship between Anx-
iety Levels, Sleep, and Physical Activity during COVID-19 Lockdown: An Exploratory Study. Front. Psychol. 2021, 12, 659599, 
doi:10.3389/fpsyg.2021.659599. 

30. Franceschini, C.; Musetti, A.; Zenesini, C.; Palagini, L.; Scarpelli, S.; Quattropani, M.C.; Lenzo, V.; Freda, M.F.; Lemmo, D.; 
Vegni, E.; et al. Poor Sleep Quality and Its Consequences on Mental Health During the COVID-19 Lockdown in Italy. Front. 
Psychol. 2020, 11, 574475. Available online: https://www.frontiersin.org/arti-
cles/10.3389/fpsyg.2020.574475/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_au-
thor&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Psychology&id=574475#B75 (accessed on 03 octo-
ber 2021). 

31. Rodriguez, R.M.; Medak, A.J.; Baumann, B.M.; Lim, S.; Chinnock, B.; Frazier, R.; Cooper, R.J. Academic Emergency Medicine 
Physicians’ Anxiety Levels, Stressors, and Potential Stress Mitigation Measures During the Acceleration Phase of the COVID-
19 Pandemic. Acad. Emerg. Med. 2020, 27, 700–707, doi:10.1111/acem.14065. 

32. Cai, H.; Tu, B.; Ma, J.; Chen, L.; Fu, L.; Jiang, Y.; Zhuang, Q. Psychological impact and coping strategies of frontline medical staff 
in Hunan between January and March 2020 during the outbreak of coronavirus disease 2019 (COVID) in Hubei, China. Med. 
Sci. Monit. Int. Med. J. Exp. Clin. Res. 2020, 26, e924171-1. 

33. Geoffroy, P.A.; Le Goanvic, V.; Sabbagh, O.; Richoux, C.; Weinstein, A.; Dufayet, G.; Lejoyeux, M. Psychological Support System 
for Hospital Workers during the Covid-19 Outbreak: Rapid Design and Implementation of the Covid-Psy Hotline. Front. Psy-
chiatry 2020, 11, 511, doi:10.3389/fpsyt.2020.00511. 
 


