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ABSTRACT

Introduction In the pandemic, healthcare professionals
face even higher levels of stress. It is therefore a priority
to estimate the impact of the pandemic on mental health
and to propose targeted strategies to improve resilience.
The aims of the study were to (1) assess the mental
health of healthcare professionals working with patients
with COVID-19 and identify social determinants that may
increase the risk of negative outcomes; and (2) test the
effectiveness of an intervention to improve the resilience
of healthcare professionals in France.

Methods and analysis To evaluate the first objective,

a national longitudinal study will be carried out among
healthcare professionals working with patients with
COVID-19. Participants will be recruited via an internet
link that will be widely disseminated on social media,
mailing lists, medical boards and French medical journals.
Primary outcomes are mental health distress/symptoms
and resilience. Secondary outcomes are burnout, social
and occupational supports and substance use. To meet
the second objective, an interventional study will be
conducted. The main outcome is the effectiveness of

the PsySTART-Responder and the Anticipate.Plan.Deter
program. Qualitative analyses will be conducted to
understand the strategies used to cope with the pandemic.
Ethics and dissemination The study protocol was
approved by the Sorbonne Université Ethical Committee
(No 2020-CER-2020-27) and was declared to French
Commission on Information Technology and Liberties,
CNIL (N°2222413, 20-05-2021). The results of this study
will provide a better understanding of mental health and
social inequalities in mental health among healthcare
professionals working in the pandemic; data about

the effectiveness of the PsySTART-Responder and the
Anticipate.Plan.Deter interventional program in France.

INTRODUCTION

Healthcare workers are in the frontline of
the COVID-19 pandemic. The epidemic
occurs in a scenario of pre-existing finan-
cial constraints and tensions between health
professionals and French policy makers.' The

,1® Merritt Schreiber,®
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Strengths and limitations of this study
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» This online longitudinal study will provide knowl-
edge about the dynamic of mental health and so-
cial inequalities in mental health among healthcare
workers during the COVID-19 pandemic in France.

» The study will assess the effectiveness of the
PsySTART-Responder self-report questionnaire and
the Anticipate.Plan.Deter interventional program in
France.

» This project proposes a methodology that could
be easily translated to other disaster contexts and
populations.

» The sample will be large and diverse (partner-
ships with many professional associations) but not
random.

» No baseline data from before the COVID-19 pan-
demic are available to allow comparisons.

deterioration of working conditions and its
impact on patient care is one of the reasons
for the unprecedented strikes that have been
ongoing throughout France since 2019.' *
In this context of crisis in the health sector,
professionals have a higher risk of mental
health difficulties such as depression,”
psychological distress and, in more severe
cases, post-traumatic stress disorder (PTSD).%

During the SARS-CoV-1 epidemic, a
study conducted in Taiwan’ indicated a
high prevalence of depression (38.5%),
insomnia (37%) and PTSD (29.7%) among
healthcare workers. In the beginning of the
COVID-19 pandemic, the estimated preva-
lence of anxiety was 22.0%, and depression
was 19.2% among 214 healthcare workers
in Wuhan.® However, a recent meta-analysis
about the psychosocial impact of COVID-19
among healthcare workers demonstrated
31.8% prevalence of depression, 11.4%
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PTSD, 27.8 insomnia, 46.1% psychological distress and
37.4% burnout.’ The number of epidemiological studies
about physical and mental health significantly increased
since the emergence of the COVID-19 pandemic," and
a myriad of studies associate occupational factors with
negative mental health outcomes among healthcare
professionals.

Professionals involved in the diagnosis, treatment and
care of patients infected by the SARS-CoV-2 coronavirus
are confronted with increased sources of stress factors.
For instance, they may fear for their own life or the life
of beloved ones with risks of personal and family contam-
ination (criterion A of the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) on
post-trauma)''; may be exposed to an unusual number of
deaths among patients, colleagues or relatives (criterion
A of the DSM-5 on post-trauma)’; may have to deal with
degraded working conditions'? such as exacerbated work-
load, lack of personal protective equipment and lack of
organisation; may have to deal with complex moral and
ethical issues' if having to perform expectant triage; may
suffer discrimination and stigmatisation for working with
patients with COVID-19'*; and may be exposed to an over-
abundance of information (infodemic) that might lead to
confusion and mistrust."” Therefore, the management of
patients with COVID-19 was described as a risk factor for
increased anxiety and depression.'*"?

In addition to the exposed factors, some studies have
also suggested the influence of social determinants on
negative outcomes. During the SARS-CoV-1 health crisis,
a Taiwanese study indicated that psychiatric symptoms
were more common among healthcare workers who were
young and had little social or family support.” Recent
studies show that physicians, nurses, caretakers and
other health professionals involved in the management
of COVID-19 present higher prevalence of anxiety.” % !
Among nurses, physiotherapists and caretakers, it could
be explained by the fact that, besides long-hour shifts,
they are in closer contact with patients which can lead
to compassion fatigue.”” Another study about physicians
working with patients with COVID-19 indicated that social
support was significantly associated with a good quality of
sleep and negatively associated with anxiety and stress.

Regarding media exposure, healthcare workers have
not rarely been considered as heroes. If at one hand it
adds recognition and improves self-esteem, on the other
hand it exacerbates social pressure and, for some, the
feeling of illegitimacy. A heroic image goes with the illu-
sion of absence of failure, of illness and the idea that they
have to be ready to help at any time.” Nevertheless, in
contrast to this heroic status, some healthcare workers
have been discriminated and stigmatised due to fear of
SARS-CoV-2 exposure.”*

Healthcare workers often demonstrate difficulties or
resistance seeking for help and taking care of themselves.
This reluctance is well documented among doctors® *°
and could be partially explained by concerns about confi-
dentiality®” or by the inadequacy of self-care education.®®

The French government has been proposing psychoso-
cial support to healthcare professionals since the begin-
ning of the COVID-19 pandemic, mostly by hotlines
(24/7)* and psychosocial education. To our knowledge,
no targeted strategy specific to this population has been
offered.

Bearing this in mind, a pilot study was carried out by
the French Institute of Health and Medical Research
between 18 May and 25 June 2020 to (1) assess the prev-
alence and factors associated to mental health symptoms
in frontline healthcare workers and (2) test the feasibility
of the PsySTART-Responder (PsySTART-R) question-
naire and the Anticipate.Plan.Deter (APD) programme
to enhance individual capacity to cope with stress factors.
PsySTART-R is a self-report questionnaire designed to
quickly assess the presence of risk factors to psycholog-
ical distress.”” >’ The APD programme, a stepped care
programme, is proposed when individuals are found
to have moderate to high levels of stress factors on the
PsySTART-R questionnaire with the aim of helping partic-
ipants create their own resilience plan to cope with stress
factors.™

Participants were recruited in three different public
hospitals in the Paris Region. Forty-two professionals
responded to the survey with a satisfactory completion rate
(missing data varied between 2% and 7%) and a median
questionnaire completion time of 18 min. The small
proportion of missing data and participants’ commit-
ment to the APD programme indicated a good feasibility
rate. The small sample size did not allow the significance
of the association to be demonstrated; however, prelim-
inary analysis of the responses suggests some results.
Almost 60% of the participants presented signs of depres-
sion (measured by Patient Health Questionnaire (PHQ-
8)) and these symptoms appeared to be more frequent
in participants who had been more heavily exposed to
stress risk factors according to PsySTART-R (73.3%) than
in those who had been less exposed (51.8%) (p=0.3026).
The PTSD score (measured by PTSD Checklist (PCL-
5)) was higher among those who reported none or little
team support (24.7) than others (10.9) (p=0.098). In
contrast, PTSD score was not higher among those who
reported little or no support from their hierarchy (10.6)
if compared with the others (12.6) (p=0.419). The results
of the pilot study showed good feasibility rates for PsyS-
TART-R and the APD programme in France.

The results from this pilot study raised a need for a more
comprehensive study to assess, at a national level, the (1)
determinants, particularly social components, that would
impact mental health; and (2) to test the effectiveness
of PsySTART-R and the APD programme among health-
care professionals rather than those only working in a
hospital context. Thus, we propose to conduct a longi-
tudinal epidemiological survey based on the following
hypotheses:

1. Healthcare professionals with high levels of exposure
to the COVID-19 pandemic (patient care challenges,
crisis standards of care, direct life threat, family impact,
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low professional support) may develop mental health
symptoms or disorders.

2. There could have been social inequalities in mental
health among healthcare professionals due to their
distinct social and economic status.

3. Participation in PsySTART-R and the APD programme
would lead to reduced symptoms of depression, anx-
iety and post-traumatic stress, and improved levels of
resilience capacity.

4. Mental health disorders might develop in the long
term (in particular, anxiety and depression), and a re-
exposition to COVID-19 surges could deteriorate or
worsen the mental health of healthcare workers.

With regard to the previous hypotheses, the PsyCOVer
project (Longitudinal survey on the Psychological Impact
of the COVID-19 Pandemic in Healthcare Workers) aims
to:

1. Assess symptoms of depression, anxiety and post-
traumatic stress, as well as resilience capacity among
healthcare professionals working with patients with
COVID-19 1 year (13-15 months) and 2 years (25-27
months) after the first COVID-19 surge in France
(March 2020).

2. Identify social determinants that might influence
the mental health of healthcare professionals in the
COVID-19 context.

3. Assess the effectiveness of PsySTART-R and the APD
program in the pandemic context in France.

4. Assess the resilience strategies used by healthcare work-
ers (APD program) to face the COVID-19 pandemic.

METHODS

Population study

We propose to conduct a longitudinal epidemiological
survey among healthcare professionals who have been
working with patients affected by the COVID-19 in
France.

We considered healthcare workers as defined by the
French Public Health Code: (1) medical professionals:
physicians, midwives, dentists; (2) pharmacists and
medical physicists: pharmacists, pharmacy dispensers,
hospital pharmacy dispensers, medical physicists; (3)
auxiliary paramedics: nurses, nursing assistants, childcare
assistant, ambulance driver, physiotherapist, occupational
therapist, psychomotrician, medical electroradiology
manipulators.

Health-related professions and administrative staff
working in health facilities will also be included in the
study: (4) embalmer, counsellor, psychologist, social
worker; and (5) medical secretary, hospital manager
(finance, human resources, information system, logistics,
technical, etc), executive or administrative agent (secre-
tary, admissions, archivist, accountant, etc), executive
or logistic agent (storekeeper, cook, maintenance staff,
etc), manager or technical agent (hospital services agent,
stretcher bearer, plumber, heating engineer, electrician,
etc).

Participants must be over 18 years, speak one of the
study languages (English and French) and give their
informed consent. Students or trainees will be eligible to
the study.

Recruitment

The study will be divided into two waves. The first wave will
be conducted 13 months from the beginning of the first
surge in France (April 2021), and the second wave, 1 year
after the first wave of the PsyCOVer project (April 2022).
The first wave of the PsyCOVer project has been carried
out, by coincidence, in the third and fourth surges of the
COVID-19 pandemic in France.

Design study

First wave

Participants will be recruited via three ways: (1) by an
internet link disseminated in social media (Facebook,
Twitter and LinkedIn), (2) by an email invitation sent to
more than 200 medical and scientific boards (identified
a priori) in order to have them disseminate the link of the
survey to affiliates/members, and (3) by contacting insti-
tutional and academic partners via email, asking for their
participation and help in disseminating the internet link.

To participate in the study, healthcare workers will click
on the survey link to access the questionnaire and will be
asked to answer questions related to inclusion criteria.
If inclusion criteria are granted, participants will access
the Information Note and will be asked to register by
entering their most frequently used email address (either
personal or occupational). An email will be automatically
sent via the LimeSurvey platform to each participant with
a personal link to the questionnaire. As a result of the
anonymisation option from the LimeSurvey platform, the
email address entered by participants during the registra-
tion process will be stored in the ‘participant database’
and will be separated from the ‘questionnaire database’.
It will therefore not be possible to link participants’ email
address to responses.

To access the questionnaire, participants will click on
the received personal link. This first page relates to the
participants’ consent, which will be collected in elec-
tronic format on the secure LimeSurvey platform.

Second wave

All registered participants will be reinvited to participate
to the second wave of the study. As in the first wave, partici-
pants will receive an email sent directly by the LimeSurvey
platform through the ‘participant database’ in the second
wave (April 2022).

Data collection
The survey will be divided into three parts: the epidemi-
ological part (part 1), the interventional part (part 2)
and the evaluation of the interventional part (part 3)
(figure 1).

The first wave of the survey (April to June 2021) consists
of'an epidemiological part to investigate the mental health
of healthcare workers (part 1) and an interventional part
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Recruitment
Data collection

January April October
2022 2022 2022

——

Pilot

survey W1 P1: Observational survey W2P1:
W1 P2: Interventional survey Observational
W1 P3: Evaluation of the of P2 survey

Figure 1 Overview of the Psychological Impact of the
COVID-19 Pandemic in Healthcare Workers (PsyCOVer)
project. W1 P1, wave 1 part 1; W1 P2, wave 1 part 2; W2 P1,
wave 2 part 1; W2 P3, wave 2 part 3.

to assess the efficacy of the PsySTART-R self-report ques-
tionnaire and the APD program (part 2).

Parts 1 and 2 will last 6 weeks in total. In week 1, partic-
ipants were asked to fulfil parts 1 and 2. In weeks 2, 3
and 4, the questionnaire will be proposed once a week. In
week 6, information about mental health will be collected
again (part 3) to evaluate the efficacy of the intervention
(part 2).

The second wave of the survey consists of reconducting
the epidemiological survey 1 year after the first wave of
the survey.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

Description of the interventional part (part 2)

The ultimate goal of the intervention in the PsyCOVer

project is to increase the participants’ ability to cope

with stress in this pandemic. First, with the help of the

PsySTART-R self-report questionnaire, participants will

identify stressors. Second, whenever necessary, they will

be proposed to build a personal resilience plan using the

APD program.

PsySTART-R COVID-19% is an adapted version of the
PsySTART-R questionnaire™ that prompts users to indi-
cate which of the 18 risk factors of stress they have experi-
enced during a given period (eg, 24 hours). PsySTART-R
does not measure symptoms of acute distress; rather, it
measures exposure to the eventitself (in this case COVID-
19-related stressors) including the nature of the event (eg,
severe patients), the standard of care (eg, lack of personal
protective equipment) and the impact on participants
and their families (eg, exposure to virus, life-threatening
feeling, unable to return home, concerns about the safety
or well-being of relatives).

If participants are exposed to at least one high stress
factor or two moderate stress factors, they will be invited
to use the self-administered APD program.” APD consists
of three different phases:

1. Anticipate: brief introduction to the nature of possi-
ble traumatic and cumulative stressors among work-
ers and their impact. Example: the traumatic stress
response can include exposure to a life-threatening

event, personal or family contamination, witnessing an
unusually high number of deaths.

2. Plan: understanding the possible effects of stress on
oneself and developing a ‘personal resilience plan’,
which involves identifying and documenting expected
stress reactions and response challenges (ie, stressors
in specific scenarios, as COVID-19), as well as positive
factors such as social support and positive strategies
used to face the event and find sense in life. Example:
to list expected stress reactions. These can be thoughts,
feelings, behaviours and physical symptoms (how do
you deal with negative emotions, what do you know
about your limits).

3. Determine: implementation of a personal plan devel-
oped in the ‘Plan’ phase. An essential component of
this program is learning to monitor one’s own expo-
sure to stress so that the user/participant knows when
to initiate the personal resilience plan. Example: to
monitor reactions to stress and activate the adaptation
plan whenever needed.

PsySTART-R and the APD program do not require the
presence of trained investigators, something particularly
relevant in the context of the COVID-19 pandemic when
social distancing is highly recommended.

Measures

Primary outcomes

For the present study, primary outcomes for waves 1 and

2 will be (table 1):

» Depression, assessed by the PHQ-9,* a 9-item
self-reportquestionnaire.

» Generalised anxiety disorder, assessed by the Gener-
alized Anxiety Disorder Scale,” a 7-item self-report
questionnaire.

» PTSD, assessed by the PCL-5,"° a 20-item self-report
questionnaire that assesses the 20 DSM-5 symptoms of
PTSD.

» Resilience capacity, assessed by the Connor-
Davidson Resilience Scale 10,37 a 10-item self-report
questionnaire.

» Exposure to stress factors, assessed by the PsySTART-R
questionnaire, as described above.

Secondary outcomes

Burnout is a risk factor of negative mental health
outcomes and it has been demonstrated to be preva-
lent among healthcare workers.” Hence, we propose to
investigate its prevalence among healthcare professionals
working with patients with COVID-19 in France.

The Maslach Burnout Inventory39 is the most commonly
used instrument to measure burnout. It captures three
dimensions of burnout: emotional exhaustion, deperson-
alisation and personal accomplishment. For each of the
22 items, the respondent is required to describe his feel-
ings on a 7-point scale.

Social and occupational supports are often mediators of
traumatic events and influence the onset of mental health
distress/disorders."” These will be investigated separately.
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Table 1 Overview of measures that will be collected in the PsyCOVer project, first and second waves, 2021-2022

Inclusion/first wave
(part 1)

(Week 1)

Interventional study
(first wave, part 2) 3)
(Week 1 to week 4)

Follow-up intervention
study (first wave, part

Second wave

(Week 6)

Information note X
Institutional Review Board

x

Primary outcomes
Depression (PHQ-9)
Anxiety (GAD-7)
PTSD (PCL-5)

Resilience capacity (CD-
RISC-10)

Exposure to stress factors
(PsySTART-R)

Secondary outcomes
MBI
Occupational support

X X X X

X
x

Social support

X X X X

Substance use
Other measures

x

Social demographic
characteristics

General work-related questions X
General health questions X
General mental health questions X
Perceived discrimination X
Exposure to difficult life events X

Qualitative measure
APD program X

X

X X X X
X X X X

x X X X X

X X X X X

APD, Anticipate.Plan.Deter; CD-RISC-10, Connor-Davidson Resilience Scale; GAD-7, Generalized Anxiety Disorder Scale; MBI, Maslach
Burnout Inventory; PCL-5, PTSD Checklist; PHQ-9, Patient Health Questionnaire; PsyCOVer, Psychological Impact of the COVID-19
Pandemic in Healthcare Workers; PsySTART-R, PsySTART-Responder; PTSD, post-traumatic stress disorder.

Occupational and social supports will be assessed using
an adapted version of Ruiller’s questionnaire."!

The consumption of psychoactive substances can be
both a cause and a consequence of mental health disor-
ders. We propose to assess it by using an adapted version
from the IMPACTS (French acronym for Investigation of
post-attacks traumatic events and therapeutic manage-
ment and support of people involved in the January 2015
terrorist attacks in the Paris Region) Epidemiological
Survey.* Tobacco and alcohol consumptions will also
be investigated using an adapted version from the same
survey.

Other measures

To identify factors which are potentially associated with
mental health outcomes and to test our hypotheses, we
will collect (table 1):

» Sociodemographic characteristics (sex, month and
year of birth, level of education, marital status,
number of children, income level, country of
graduation).

» Work-related questions (profession—specialisation/
training, professional specialty, time in current posi-
tion at the time of the crisis, year of board inscription/
beginning of clinical practice, change of professional
position/role during the crisis, geographic location
of exercise—city, type of exercise—individual private
practice, multidisciplinary medical centre, public
hospital, private hospital).

» Essential questions about health and mental health
status (adapted from IMPACTS Epidemiological
Survey).*

» Perceived discrimination (adapted from IMPACTS
Epidemiological Survey).*
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» Exposure to difficult life events (prior to the COVID-19
pandemic) (adapted from IMPACTS Epidemiological
Survey).*

Qualitative measure

Participants (who have identified one high stress factor
and two moderate factors in PsySTART-R) will be invited to
respond to the APD program (table 1). Among the ques-
tions, participants will be asked to write down perceived
expected stress reactions, perceived response challenges
related to stress, a social support plan, as well as positive
coping strategies and possible resilience factors. Partici-
pants’ compliance with PsySTART-R and the APD will be
collected.

Sample size and power calculation

Considering the expected prevalence of the principal
outcomes at 14% for depression, 16% for anxiety and
20.91% for PTSD,*” with a statistic power of 80% and a
value of 5% for the type I risk, the number of subjects
required to have sufficient statistical power is between 415
(for depression), 312 (for anxiety) and 179 (for PTSD).
As there is likely that there is 20% attrition between the
two waves of the PsyCOVer survey, we estimated that 519
subjects would be needed in wave 1 to study depression,
390 to study anxiety and 223 to study PTSD. Therefore,
519 subjects will be needed to recruit in the first wave of
PsyCOVer project and 415 in the second wave.

ANALYSIS
In order to answer objectives 1 and 2 (wave 1, part 1), we
will conduct descriptive analyses to determine the prev-
alence of mental health symptoms (primary outcomes)
among participants. To test our hypotheses (1 and 2), we
will analyse the distribution of these primary outcomes
according to participants’ sociodemographic characteris-
tics, general work conditions, exposure to stress factors,
general health and mental health status, substance use
and social support. We will then assess if the primary
results indicate that mental health symptoms are more
frequent in a specific group and also the presence of
social inequalities. In addition to the analyses to address
the first objective, we will analyse the distribution of the
secondary outcomes (burnout, social and occupational
supports and substance use) and identify associated
factors to these outcomes. Finally, we will describe the
evolution of the outcomes’ prevalence between waves 1
and 2. To meet the third objective (wave 1, part 2, and
3), we will (1) investigate the relation between the expo-
sures to stress factors measured by PsySTART-R with the
primary and secondary outcomes, and (2) compare the
evolution of the resilience capacity and mental health
symptoms between week 1 and week 6 among participants
who used the intervention program compared with those
who have not used it.

In the second wave of the survey, a sensitivity analysis
will be performed to compare sociodemographic data

and mental health status in the first wave for subjects who
participated in both waves with those who participate in
the first wave of the study but do not participate in the
second wave. Finally, to answer the fourth objective, we
will perform qualitative analyses on data from the APD
program.

For the qualitative analysis, we will consider all the
information provided by the participants who engaged
in the APD program. First of all, we will list all different
responses—expected stress reactions, expected coping
strategies (positive and negative) and social support strat-
egies—placing a number next to the response. If multiple
participants report the same response, a unique number
referring to each of the participants will be listed next to
that response. As a result, we will have a list for each APD
question and how many participants have mentioned
each of the different responses. If two or more respon-
dents refer to the same strategy/plan/action but using
different wording, a review team will select and record
the wording that they feel is most accurate and most likely
to be understood by a member of the target population
(healthcare workers). The transcribed data will be coded
and analysed using the software program Atlas.ti.**

Statistical analysis

Descriptive analyses regarding the distribution of mental
health outcomes will be presented as mean/SD for
normally distributed variables, and median/IQR for not
normally distributed variables, for continuous data and
as proportion for quantitative data. For continuous data,
differences between means/medians between groups
will be assessed using a t-test for normally distributed or
Mann-Whitney-Wilcoxon test for non-normally distrib-
uted parameters. Categorical data and differences of
proportion between groups will be assessed using a x* test
or Fisher’s test (if n<b).

After descriptive analyses, we will identify factors asso-
ciated to the primary outcomes with regression models
and structural equation modelling. Finally, regarding the
objective 1 (waves 1 and 2), we will describe the evolu-
tion of outcome prevalence in two times: (1) the global
trend of change (increasing or decreasing) in prevalence
at first and second waves—we will test the significance
with McNemar test, and (2) the total change between
first and second waves by calculating the proportion of
participants who changed from one group to another.®
The proportion of change’s significance will be tested by
calculating the 95% CI (£1.96 times the SE).

Analysis will be carried out in R version 4.1.0.%

Ethics

The study protocol was approved by the Sorbonne Univer-
sit¢ Ethical Committee (No 2020-CER-2020-27) and was
reported to the French Commission on Information Tech-
nology and Liberties, CNIL (N°2222413, 20-05-2021). All
methods will be performed in accordance with the rele-
vant guidelines and regulations. Participants may contact
the research team to discuss the findings of the study
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which will be in the form of aggregated results as data
will be anonymous and non-identifiable to the researcher.

The diffusion of study results will be implemented
rapidly so that healthcare workers could benefit from
it, especially if a new surge of the COVID-19 pandemic
occurs. Thus, we will be able to provide the scientific
community with knowledge about a population that is
not often surveyed with regard to mental health. Besides,
we will also be able to present information about the effi-
cacy of a program to monitor levels of exposure to stress
factors and to propose the use of a personal resilience
plan to mitigate stress.

Study status

Recruitment started on April 19, 2022 and ended on
October 19, 2022. Data collection for the first wave began
on April 19, 2022 and ended on January 12, 2022.
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