JMIR MHEALTH AND UHEALTH

Clavier et al

Original Paper

Association of Social Network Use With Increased Anxiety Related
to the COVID-19 Pandemic in Anesthesiology, Intensive Care,
and Emergency Medicine Teams: Cross-Sectional Web-Based
Survey Study
Thomas Clavier1, MD, PhD; Benjamin Popoff1, MSc; Jean Selim1, MD; Marion Beuzelin2, MD; Melanie Roussel3,
MD; Vincent Compere1, MD, PhD; Benoit Veber1, MD, PhD; Emmanuel Besnier1, MD, PhD
1

Department of Anesthesiology and Critical Care, Rouen University Hospital, Rouen, France

2

Department of Critical Care, Dieppe General Hospital, Dieppe, France

3

Department of Emergency Medicine, Rouen University Hospital, Rouen, France

Corresponding Author:
Thomas Clavier, MD, PhD
Department of Anesthesiology and Critical Care
Rouen University Hospital
1 rue de Germont
Rouen, 76000
France
Phone: 33 685656293
Email: thomasclavier76@gmail.com

Abstract
Background: Critical care teams are on the front line of managing the COVID-19 pandemic, which is stressful for members
of these teams.
Objective: Our objective was to assess whether the use of social networks is associated with increased anxiety related to the
COVID-19 pandemic among members of critical care teams.
Methods: We distributed a web-based survey to physicians, residents, registered and auxiliary nurses, and nurse anesthetists
providing critical care (anesthesiology, intensive care, or emergency medicine) in several French hospitals. The survey evaluated
the respondents’ use of social networks, their sources of information on COVID-19, and their levels of anxiety and information
regarding COVID-19 on analog scales from 0 to 10.
Results: We included 641 respondents in the final analysis; 553 (86.3%) used social networks, spending a median time of 60
minutes (IQR 30-90) per day on these networks. COVID-19–related anxiety was higher in social network users than in health
care workers who did not use these networks (median 6, IQR 5-8 vs median 5, IQR 3-7) in univariate (P=.02) and multivariate
(P<.001) analyses, with an average anxiety increase of 10% in social network users. Anxiety was higher among health care
workers using social networks to obtain information on COVID-19 than among those using other sources (median 6, IQR 5-8 vs
median 6, IQR 4-7; P=.04). Social network users considered that they were less informed about COVID-19 than those who did
not use social networks (median 8, IQR 7-9 vs median 7, IQR 6-8; P<.01).
Conclusions: Our results suggest that social networks contribute to increased anxiety in critical care teams. To protect their
mental health, critical care professionals should consider limiting their use of these networks during the COVID-19 pandemic.
(JMIR Mhealth Uhealth 2020;8(9):e23153) doi: 10.2196/23153
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Introduction

Methods

The emergence of SARS-CoV-2, which causes the disease
COVID-19, at the end of 2019 caused a large global outbreak
and represents a major public health issue. While 80% of
patients appear to be mildly symptomatic or asymptomatic,
about 20% develop viral pneumonia. Of these severe forms, 7%
to 40% of patients progress to acute respiratory distress
syndrome and may require admission to the intensive care unit
(ICU) [1,2]. Although currently there are few data on the
mortality of this infection, early reports suggest a high mortality
rate of approximately 6% for all patients with COVID-19 and
of up to 60% among patients admitted to the ICU [2,3].

Population Selection

Physicians and nurses providing critical care (eg, intensivists,
anesthesiologists, and emergency physicians) are on the front
line of management of the most severe forms of COVID-19.
The viral load of SARS-CoV-2 detected in patients’ respiratory
tracts is positively linked to lung disease severity; therefore,
patients with COVID-19 who are admitted to the emergency
department or ICU are probably the most contagious [4].
Significant risk of transmission of SARS-CoV-2 from patients
to health care workers has been described [5]. It is therefore
obvious that given the risk of contamination and the high
mortality rate of COVID-19, this pandemic is a great source of
stress for health care workers [6].
Social networks (eg, Twitter and Facebook) enable users to find
information by passively viewing a message or information
thread without using traditional media, while instant messaging
platforms (eg, WhatsApp) enable users to communicate directly
with friends or colleagues. These apps are now commonly used
by health care workers in many domains, such as teaching,
promotion of scientific work, contact with patients, and
discussion with colleagues [7-9]. Some health care workers
based in areas that are currently severely affected by the
COVID-19 pandemic (ie, northern Italy, eastern France, and
New York City in the United States) use these tools to
communicate and share their stressful experiences. Thus, since
the beginning of the COVID-19 pandemic, many testimonials
have emerged on social networks of issues such as lack of ICU
beds, necessity to make difficult ethical decisions, and high
numbers of deaths despite optimal care. Repeatedly reading
such information can be a source of anxiety for health care
workers who are already in contact with patients with
COVID-19 or for those who have not yet been in contact with
these patients. To preserve the mental health of these health
care workers, who are essential to the functioning of the
emergency organizations established in affected countries, it
appears to be necessary to find strategies to limit the anxiety of
health care workers. It is thus crucial to understand and analyze
the sources of this anxiety.
The objective of this work was to assess whether the use of
social networks and instant messaging apps to obtain and
exchange information on the COVID-19 pandemic is associated
with increased anxiety in critical care teams.

The Ethics and Evaluation Committee for Non-Interventional
Research of Rouen University Hospital approved the study (No.
E2020-12). We conducted a prospective study in France using
a declarative survey. The link to an open, web-based Google
Forms survey with 20 items on one webpage was sent by email
to medical and paramedical teams in anesthesiology, intensive
care, and emergency departments throughout France via
professional or personal emailing lists (including lists belonging
to department heads of the Rouen University Hospital). The
survey was also distributed via professional WhatsApp
discussion groups to which the authors belonged. Finally, two
associative or academic societies (the Association of Young
Anesthesiologists and Intensivists and the French Intensive Care
Society) also relayed the questionnaire; the method of
dissemination was left to the discretion of the community
manager of each society. In practice, the questionnaire was
disseminated to both societies via Twitter. All contacted health
care workers were asked to forward the survey link to their
colleagues. All participants received information about the
survey objectives, which were recalled in the preface of the
questionnaire. By voluntarily participating in the survey after
receiving adequate information on its purpose, informed consent
was implied. Although it was theoretically possible to identify
individual participants, no efforts were made to do this, and no
plausible harm to participating individuals could arise from the
study. This survey was developed according to available
guidelines for self-administered surveys [10]. Responses were
entered on a single webpage with one Submit button that only
allowed submissions via a unique link; thus, uninvited responses
were extremely unlikely. The request was sent to 172 health
care workers at our home institution; however, as we were
unable to determine how many health care workers the request
was forwarded to at other institutions, we do not know how
many health care workers received the request to participate in
the survey. The survey was conducted in accordance with the
Checklist for Reporting Results of Internet E-surveys
(CHERRIES) [11].
The participants included in the analysis were medical health
care workers (physicians and residents) or paramedical health
care workers (registered nurses, auxiliary nurses, and nurse
anesthetists) who were in contact with patients in a critical care
sector of a French hospital: anesthesiology, ICU, emergency
department, mobile emergency, critical care unit, or mixed
activity. Criteria for noninclusion were other health professions,
health care workers who worked in other hospital departments
or in a country other than France, and professionals who had
no direct interaction with patients (eg, nursing managers).

Objectives
Our main objective was to compare the levels of anxiety related
to the COVID-19 pandemic between health care workers who
use social networks and those who do not use them.
The secondary objectives were to compare the levels of
information related to the COVID-19 pandemic between health
care workers who use social networks and those who do not use
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them, to compare the levels of anxiety related to the COVID-19
pandemic between health care workers who use WhatsApp
professionally and those who use WhatsApp but not
professionally, and to compare the levels of anxiety related to
the COVID-19 pandemic between respondents who use social
networks as a source of information on the COVID-19 pandemic
and those who use other information sources.

Survey Design
The survey was designed and written by TC and then reviewed,
tested and validated by EB (assistant professor) and VC (full
professor) before being sent. To avoid bias related to the
evolution of anxiety as the pandemic progresses, the survey
period lasted only one week. The survey was constructed in
three parts. The Demographic Data section analyzed the
participants’ region and city of practice, age, gender, type of
hospital (public or private, university), department, and
profession. The Use of Social Networks section analyzed
personal and professional use of WhatsApp, the social networks
consulted at least once a week, and the average daily time spent
on social networks. Finally, the Link Between Social Networks
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and the COVID-19 Pandemic section analyzed the sources of
information participants used to learn about the pandemic, use
of WhatsApp to discuss the pandemic with colleagues,
participation in a WhatsApp group dedicated solely to
discussions about COVID-19, direct interaction with a patient
with COVID-19, work in a hospital that was already in contact
with or was expecting to be in contact with patients with
COVID-19, and subjective levels of information and anxiety
about the pandemic (rated on a Likert scale from 0 to 10).
For the demographic analysis, the 14 regions of practice (13
French metropolitan regions and 1 overseas territory) were
grouped into two areas according to the incidence rate of
COVID-19 on March 19, 2020 (the day before the survey was
released): low-density areas (regions with an incidence rate
below the median incidence rate in France) and high-density
areas (regions with an incidence rate above the median incidence
rate in France; see Table 1).
The web-based survey can be accessed on the internet in French
[12]. A version of the survey translated into English is available
in Multimedia Appendix 1.

Table 1. Clustering of French regions in low- and high-density areas according to COVID-19 incidence.
French area and region

Cases per 100,000 inhabitants (March 19, 2020)

COVID-19 low-density areas
Pays de la Loire

6.15

Outre-mer (Martinique, Guadeloupe, Guyane, Réunion, Mayotte)

7.80

Nouvelle-Aquitaine

8.68

Centre-Val de Loire

9.93

Occitanie

10.31

Normandie

10.44

Bretagne

10.75

COVID-19 high-density areas
Hauts-de-France

13.27

Auvergne-Rhône-Alpes

15.76

Provence-Alpes-Côte d'Azur

20.59

Bourgogne-Franche-Comté

32.45

Île-de-France

38.24

Corse

50.19

Grand Est

56.04

Statistical Analyses
In univariate analyses, chi-square tests were performed for
categorical variables and Wilcoxon tests were performed for
continuous variables. A multivariable analysis by linear
regression was performed to model the anxiety score and adjust
for confounders, including age, region density, type of
department, level of information on COVID-19, and whether
the department was already providing (or was going to provide)
care for patients with COVID-19. The Spearman rank correlation
test was used to assess the association between two variables.
The analyses were conducted bilaterally, taking a significance
http://mhealth.jmir.org/2020/9/e23153/
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threshold of P<.05. Continuous variables were described as
median (IQR) and categorical variables were described as
absolute numbers and percent prevalence (%). All statistical
analyses were performed using R version 3.5.1 (R Foundation
for Statistical Computing).

Data Availability
The raw data supporting the conclusions of this manuscript can
be made available on request by the authors to any qualified
researcher.
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Results
Demographic Characteristics
The responses were compiled from March 20 to 27, 2020. A
total of 759 health care workers responded to the survey; 118
respondents did not meet our inclusion criteria and were
excluded from the analysis (Figure 1). Among the 641
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respondents analyzed, the median age was 33 years (IQR 29-41),
the sex ratio was 0.79 (282 men, 359 women), and 170 (26.5%)
worked in a COVID-19 high-density area. The respondents’
main sources of information on the COVID-19 pandemic were
discussion with colleagues, institutional information (from
hospital management or academic societies), and scientific
literature (Figure 2).

Figure 1. Flowchart of the selection of the study respondents.

Figure 2. Percentages of respondents who used different media to obtain information on the COVID-19 pandemic.

Use of Social Networks and Anxiety
Among the 641 respondents included in the final analysis, 553
(86.3%) were social network users, and they spent a median
time of 60 minutes (IQR 30-90) per day on these networks. The
social networks used by the respondents are detailed in Figure
3. In the univariate analysis, respondents who used social
networks worked more in COVID-19 low-density areas and
intensive care units, and they were more likely to work in a
hospital that was managing patients with COVID-19 (Table 2).
http://mhealth.jmir.org/2020/9/e23153/
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They also reported a higher level of anxiety regarding
COVID-19 and felt less informed than respondents who did not
use social networks (Table 2). In multivariate analysis adjusted
for age, density of region, type of department, level of
information on COVID-19, and whether the department
provided care for patients with COVID-19, anxiety was
significantly associated with social network use (P<.001), with
an average increase of 1.0 anxiety point (corresponding to a
10% increase) in social network users.
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Among social network users, the level of anxiety was higher
among health care workers who used social networks to obtain
information on the COVID-19 pandemic than among those who
used other sources of information (median 6, IQR 5-8 vs median
6, IQR 4-7; P=.04). There was no correlation between the time
spent on social networks and the level of anxiety (r=0.08, 95%
CI 0.00 to 0.17; P=.05) or the level of information (r=0.02, 95%
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CI –0.06 to 0.11; P=.57). There was no difference in anxiety
levels between health care workers who used WhatsApp to
discuss COVID-19 with other professionals (median 6, IQR
5-7) and those who did not use it (median 6, IQR 4-8; P=.32).
There was no correlation between the information level
concerning the COVID-19 pandemic and the level of anxiety
(r=–0.05, 95% CI –0.13 to 0.03; P=.17).

Figure 3. Percentages of users who consulted different social networks at least once per week (n=553).
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Table 2. Comparisons of the characteristics and use of social networks by health care workers (N=641). Percentages are expressed in relation to the
number of respondents to each question.
Characteristic

Health care workers not using
social networks

Health care workers using
social networks

P value

n (%)

88 (13.7)

553 (86.3)

N/Aa

Age (years), median (IQR)

46.0 (35.0-54.3)

32.0 (28.0-38.0)

<.001

Sex ratio (male/female)

0.87

0.96

.68

COVID-19 low-density area, n (%)

73 (83.0)

398 (72.0)

.04

Profession, n (%)

.41

Physician or resident

62 (70.5)

361 (65.3)

Nurse (registered or auxiliary) or nurse anesthetist

26 (29.5)

192 (34.7)

Department, n (%)

.02

Anesthesiology

42 (47.7)

181 (32.7)

Intensive care unit

23 (26.1)

223 (40.3)

Emergency

6 (6.8)

55 (9.9)

Mobile emergency

9 (10.2)

34 (6.1)

Mixed

8 (9.1)

60 (10.8)

Hospital, n (%)

a

.54

University

52 (59.1)

325 (58.8)

Public

30 (34.1)

180 (32.5)

Private

6 (6.8)

35 (6.3)

Working in a hospital providing care to patients with COVID-19, n (%)

65 (73.9)

474 (85.7)

<.01

Direct interaction with patients with COVID-19, n (%)

33 (37.5)

240 (43.4)

.36

Use of WhatsApp, n (%)

81 (92.0)

517 (93.5)

.78

Use of WhatsApp to discuss COVID-19 with critical care professionals, n
(%)

61 (73.5)

379 (71)

.73

Use of a WhatsApp group specifically dedicated to COVID-19, n (%)

41 (50.0)

213 (40.0)

.11

Anxiety level concerning the COVID-19 pandemic (from 0 to 10), median 5 (3-7)
(IQR)

6 (5-8)

.02

Information level concerning the COVID-19 pandemic (from 0 to 10), me- 8 (7-9)
dian (IQR)

7 (6-8)

<.01

N/A: not applicable.

Discussion
Principal Results
We have shown that the use of social networks is independently
associated with a higher level of anxiety among health care
workers in critical care sectors. To our knowledge, we describe
a link between the use of social networks and anxiety in medical
teams in a pandemic context for the first time.

Comparison With Prior Work
Several studies have shown that the COVID-19 pandemic is
causing increased anxiety both in infected patients and in
professionals who are in contact with these patients. Thus, rates
of moderate or major anxiety ranging from 9% to 46% have
been reported in health workers involved in the management
of patients with of COVID-19, depending on the study [13,14].
It has been shown that in this population, age <35 years, female
http://mhealth.jmir.org/2020/9/e23153/
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sex, and working in contact with patients with COVID-19 for
>3 hours per day are associated with the development of an
anxiety disorder due to COVID-19 [15,16]. These characteristics
correspond to our population; therefore, we can assume that the
population we studied is at high risk for pandemic-induced
anxiety disorders.
In our study, the rate of social network users was high but
consistent with data from previous studies that reported rates
ranging from 50% to 88% among health care professionals
[17-19]. The rate of WhatsApp users was also similar to that in
a recent report, in which it was found that 98% of primary health
care professionals used WhatsApp [17]. Social networks are
known to be involved in the dissemination of “fake news” and
rumors [20]. It has also been shown that on Facebook and
YouTube, during a previous pandemic situation (Zika virus),
misleading posts and videos were far more popular than those
containing accurate and relevant public health information about
JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 9 | e23153 | p. 6
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the disease [21,22]. It is therefore very likely that many
misinformation or conspiracy theories about the COVID-19
pandemic are circulating on social networks; for this reason,
the World Health Organization recently warned against “trolls
and conspiracy theories” about COVID-19 [23]. Thus, it is
interesting to note that in our work, respondents who used social
networks felt less informed than their colleagues who did not
use them, and respondents who used social networks as a source
of information on the COVID-19 pandemic showed a higher
level of anxiety. Our data suggest that social networks are
inefficient in providing quality information and that the
information provided is stressful. However, even if we did not
find a correlation between the respondents’ level of information
concerning COVID-19 and level of anxiety in our study, it is
also possible that the use of social networks to obtain
information is linked to a lack of information, which itself can
potentially cause anxiety. Because the design of our study did
not allow us to establish a causal link, it would have been
interesting to conduct interviews with a few caregivers using
social networks to determine the causal link between these
parameters.
The association between anxiety or depression and social
network use has already been described in patients and in the
general population [24,25]. However, this is the first study that
specifically highlights this association in members of critical
care teams. It is possible that false information (or the highly
anxiety-inducing formulation of true information) may increase
the anxiety experienced by health care workers; this would
explain our results, at least in part. Despite the fact that time
spent on social networks and anxiety score were not correlated
in our study (P=.05), there are reports in the literature that
suggest a dose-dependent relationship between time spent on
social networks and anxiety [25,26]. It is known that
work-related anxiety is associated with many complications in
health care workers (particularly in critical care sectors),
including accidents, medical errors, burnout, and secondary
traumatic stress [27,28]. The COVID-19 pandemic is clearly
associated with high levels of stress, sleeping disorders, and
anxiety among health care professionals who interact with these
patients [6,29]. It is therefore essential for these professionals
to manage their mental health and to limit their sources of stress.
Our results suggest that advising health care professionals to
limit (or even temporarily stop) their consultation of social
networks could be a way to limit this professional stress related
to COVID-19.

Limitations
Despite our interesting results, our work has several major
limitations. First, because our study was observational, it is not
possible to establish a causal link between the use of social
networks and anxiety. This is a cross-sectional study; therefore,
we did not analyze the evolution of anxiety over time. It was
shown in a longitudinal study conducted over a 4-week period
during the COVID-19 pandemic that the anxiety of the general
population did not vary significantly [30]. However, it is
questionable whether this conclusion applies to health care
workers. Second, our study focused on social networks but was
itself partly disseminated on Twitter, which causes selection
bias and explains the high rates of social network users and
http://mhealth.jmir.org/2020/9/e23153/
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young health care workers in our work. Moreover, people who
responded to the Google survey may be more familiar with the
use of social networks than other health care workers. However,
the use of conventional email diffusion allowed us to constitute
a control group with a significant number of respondents and a
rate of social network users that is comparable to those described
among health professionals [17-19]. Third, we estimated anxiety
with a single question on a Likert scale without considering
multiple psychological components (depression, anxiety,
insomnia, and distress) and without using a specific
neuropsychological test as previously described [6]. The study
was conducted in the context of major work overloads for
critical care teams in some French regions. It is therefore very
likely that some health care workers did not have time to answer
the questionnaire. To be able to obtain responses from
high-density sectors, we therefore deliberately chose to limit
ourselves to a small number of questions and to greatly simplify
our assessment of anxiety. However, it has been shown that
evaluation by a computerized anxiety visual analog scale is
reliable and is correlated with more complex neuropsychological
tests [31]. We therefore considered that our assessment of
anxiety was interpretable. Fourth, the questionnaire was written,
proofread, and sent out in a few days in the middle of a peak of
the epidemic, and we did not have time to have it validated by
sending it to experts in survey design, anxiety, or pandemic
infectious disease. This may limit the relevance of some of the
items analyzed (eg, the item “discussion with colleagues” does
not differentiate between whether these conversations involve
the use of social networks or not). Fifth, by taking data (age,
sex, profession) for individual respondents and cross-referencing
the information, if one has the list of names and roles of the
people working in all the hospitals, there is a theoretical
possibility that some participants could be identified. The
anonymization of the respondents is therefore incomplete;
however, no efforts were made to identify individual participants
in this study. Sixth, we analyzed anxiety in health care workers;
however, it is possible that because they receive superior
information about the reality of the pandemic, the anxiety of
health care workers may be lower than that of the general
population. Recent studies have found COVID-19 pandemic
anxiety syndrome rates of 29% to 45% in the general population,
while a meta-analysis determined that this anxiety was only
detected in 23% of health care workers [32-34]. Finally, we
only collected the potentially harmful effects of social networks;
however, it is also possible that, as recently suggested, use of
these networks has beneficial effects that we did not record in
this work, such as preservation of contact with family and
friends during confinement or relaxation while watching videos
[35]. It has already been shown that social networks can also
be used to disseminate valid information from public health
organizations [36]. In future, it would be interesting to evaluate
the potential beneficial effects of these networks during the
COVID-19 pandemic.

Conclusion
Although we did not establish a direct causal link, in this paper,
we have shown that the use of social networks is independently
associated with increased anxiety among health care workers
involved in the management of patients with severe COVID-19.
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To protect their mental health, critical care professionals who
are already under intense stress because of the current pandemic
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may want to limit their use of these networks during the coming
months.
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