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ABSTRACT
Introduction In the context of a viral outbreak and 
the stay- at- home measures, a significant increase in 
psychological distress, such as stress or fear behaviours, 
has previously been reported in adult and paediatric 
population. Children and adolescents seem to be 
particularly at risk of developing psychiatric disorders 
during and after the stay- at- home but evidences are 
lacking. The main objective of this article is to present 
the methodology of Coronavirus Confinement 2020 
(CoCo20) Study, which aims to assess the impact of the 
coronavirus pandemic (COVID-19) and stay- at- home 
on the development of psychiatric disorders, including 
post- traumatic stress disorder (PTSD), in children and 
adolescents.
Methods and analysis We describe a longitudinal and 
multicentre study in the paediatric population during 
and after stay- at- home related to COVID-19 pandemic. 
Inclusions started on 30 March 2020 for 6 months. This 
study is proposed to all consecutive paediatric outpatients 
consulting during and after stay- at- home related to 
COVID-19 pandemic in medical–psychological centres 
and in a paediatric psychotrauma centre and/or calling the 
emergency COVID-19 hotline. We perform standardised 
and internationally validated psychiatric assessments 
(Diagnosis Infant and Preschool Assessment, Kiddie 
Schedule for Affective Disorders and Schizophrenia—
Present and Lifetime Version) together with anxiety, 
attention deficit hyperactivity disorder, PTSD, parenting 
stress and somatic symptoms scales during five visits 
(baseline, 1 week after baseline, 1 month after baseline, 
1 week after the end of the containment and 1 month after 
the end of the containment) in patients and their families 
enrolled during the containment and during three visits 
in case of enrolment after the containment. The inclusion 
period will end in 30 November 2020.
Ethics and dissemination The protocol has been 
approved by the Ethics Committee of Cote d’Azur 
University « CERNI » (number 2020-59). All patients and 
their legal caregivers provide a written informed consent 
on enrolment in the study. We will submit the results 

of the study to relevant journals and offer national and 
international presentations. This study will enable better 
characterisation of the impact of the stay- at- home (related 
to COVID-19 pandemic) on the mental health of children 
and adolescents.
Trial registration number NCT04498416.

INTRODUCTION
In the context of a viral outbreak and the 
stay- at- home measures, a significant increase 
in psychiatric disorders has previously been 
reported in the adult population.1

Large Chinese studies involving 52 730 
participants aged 18 and more, recently 
reported that following COVID-19 pandemic 
and stay- at- home, 35% of the participants 
exhibit moderate stress while 5.14% are 
characterised by severe stress.2 Further-
more, adults exhibit fear (20%), nervousness 
(18%), sadness (18%) and guilt (10%).3

Up to today, there is a lack of data in paedi-
atric population. Psychiatric disorders that may 
result from stay- at- home, in paediatric popula-
tion, in the context of coronavirus outbreak 
include post- traumatic stress disorder (PTSD), 

Strengths and limitations of this study

 ► Team reactivity in the design of psychiatric proto-
col using standardised and internationally validated 
tools.

 ► Clinical research in child and adolescent psychiatry 
with longitudinal evaluations is needed to better un-
derstand the development of psychiatric disorder in 
a disaster context such as pandemic.

 ► Involve children and adolescents during the stay- 
at- home is very challenging and at risk of limited 
sample size.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-6326-9096
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-044667&domain=pdf&date_stamp=2021-04-07
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anxiety, major depressive disorder and emotional dysreg-
ulation.4–7 Another study found that COVID-19 pandemic 
and stay- at- home lead to anxiety, 22% insomnia, 13% 
symptoms of depression and 13% somatic complaints for 
Wuhan’s children.8 Pierce et al conducted a cohort study 
on the effects of stay- at- home on mental health.9 Their 
results demonstrate a deterioration of mental health in 
2020, compared with 2018. The populations most at risk 
of presenting difficulties are, in their study, adolescents, 
women, parents of preschool children and people with 
economic difficulties before the stay- at- home.9

In addition, specific stress factors related to the stay- at- 
home such as the loss of habitual routine,10 the reduction 
of social contact11 or the increase in addictions (eg, video 
games, television, cannabis, tobacco, alcohol)12 13 can lead 
to psychiatric disorders in the paediatric population.4 Fear 
of being infected or to transmit infection, unusual bereave-
ment, return to ‘normal life’ with its anterior fear (separa-
tion anxiety, school phobia, social anxiety, etc),14 exposition 
to media reporting stressful news, may be added to previous 
stress factors.15 16 In a literature review, Ye explains that 
certain symptoms can be common in children (trouble 
sleeping and decreased appetite).17 Other symptoms may 
be specific to developmental periods. Thus, preschool chil-
dren are at risk of developing crying and becoming clingier. 
School children can be more nervous and scared. Finally, 
adolescents can be worried, irritable or angry.17

We hypothesise that the present COVID-19 pandemic 
and stay- at- home could, thus, represent a traumatic 
event for a large number of people, including children 
and adolescents. Currently, several researchers note the 
current limits on psychiatric diagnoses, in particular, 
concerning PTSD. For example, Horesh and Brown 
propose to understand the status of this crisis as a trau-
matic event.18

For several clinicians, these experiences might evolve to 
include a broad range of ‘public mental health concerns’, 
including distress reactions (insomnia, anger, extreme 
fear) and psychiatric disorders (PTSD, anxiety disorders, 
depression, somatisation).19 Exceptional epidemic situa-
tions also promoted PTSD in the past.20 Considering that 
humanity is undergoing the most severe pandemic since 
Spanish Influenza, the actual pandemic of COVID-19 is 
very likely to promote PTSD.21

Children and adolescents exposed to a traumatic event 
can mainly develop PTSD. According to the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-5) classification, PTSD is a chronic disorder char-
acterised by four cardinal groups of symptoms: intrusive 
memories, avoidance behaviours, cognitive and mood 
disturbances and neurovegetative overactivation.22 
The symptomatology in paediatric population might 
be expressed differently, with repetitive games on the 
theme of contagion, sleep disturbances with difficulty 
falling asleep and nightmares, avoidance of the infor-
mation related to COVID-19, anger bursts and unusual 
sadness.13 23

The incidence of PTSD in children and adolescents 
after a traumatic exposure is estimated to 15.8%.24 Epide-
miological studies conducted on the consequences of 
traumatic exposure reveal a high variability in the develop-
ment of psychiatric disorders. Several factors may explain 
the heterogeneity of the results, including age of expo-
sure, type of trauma experienced, change in individual’s 
fundamental beliefs (Beliefs in a Just World) or a previous 
history of anxiety disorders or previous exposure to trau-
matic event.25 PTSD in children is considered as a risk 
factor for many psychiatric disorders. It is estimated that 
75% of PTSD children and adolescents develop comor-
bidities.26 Among these disorders, the most frequent are 
anxiety disorders, attention deficit hyperactivity disorder 
and depression in paediatric populations.27 28

As in adult population, early intervention is recom-
mended for child and adolescent during crisis (American 
Academy of Child and Adolescent Psychiatry: AACAP).29 
The aim of these interventions is to reduce the risk of 
developing PTSD or clinical manifestations. It is also 
important to take into account the protective aspects 
such as family, school or friends.

AACAP30 recently provided specific recommendations 
for COVID-19 pandemic and stay- at- home: trying to create 
a space for the child to speak where the adult answers 
questions with honesty, with a vocabulary adapted to the 
child’s age, recognise and accept the child’s thoughts, 
emotions and reactions, being reassuring without making 
any unachievable promises and avoiding exposure to 
overly frightening information. For practitioners, it is 
important to pay special attention to children and adoles-
cents with a history of serious illness, bereavement or 
traumatic exposure.31

The main goal of Coronavirus Confinement 2020 
(CoCo20) study is to assess prospectively the impact of 
the coronavirus pandemic (COVID-19) and the stay- at- 
home on the development of psychiatric disorders in chil-
dren and adolescent.

METHODS AND ANALYSIS
Objectives
The main objective of this study is to assess the develop-
ment of psychiatric disorders (including PTSD) in child 
and adolescent outpatients during and after the stay- at- 
home related to COVID-19 pandemic. The secondary 
objectives are to highlight the effect of prior traumatic 
experiences, anterior psychiatric disorders and parental 
stress reactions on the development of psychiatric 
disorders (during and after the stay- at- home related to 
COVID-19 pandemic).

Trial design
CoCo20 is a longitudinal and multicentric research 
(Nice, Marseille and Avignon) involving human beings. 
Risks and constraints associated with this study are 
minimal. No health products were used. The recruiting 
centres belong to the Regional Psychotrauma Centre 
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PACA Corse (France), based at Cote d’Azur University, 
including Avignon, Marseille and Nice centres. It is an 
ongoing study with the inclusion period starting in March 
2020 and ending in November 2020.

This study is offered to children who use one of the 
recruiting centres during stay- at- home or at the end of 
the stay- at- home, either by appointment requests or by 
the special emergency COVID-19 hotline. Children and 
adolescents may be enrolled during stay- at- home (five 
visits) or after stay- at- home (three visits).

During the stay- at- home, participants will be assessed at 
baseline (V0), 1 week after baseline (V1), 1 month after 
baseline (V2), 1 week after the end of the stay- at- home 
(V3) and 1 month after the end of the stay- at- home (V4). 
The expected duration of the assessment varies according 
to the length of the visit: 30 min (V0), 1 hour (V1 and V3) 
and 1 hour 30 min (V2 and V4).

After the stay- at- home, only the first three visits are 
done (V0, V3 and V4). During the stay- at- home, the visits 
are realised by phone and/or visioconsultation. After the 
end of the stay- at- home, V3 and V4 will be performed 
face- to- face. Measures administered are summarised in 
figure 1. The investigators carrying out the assessments 
will be trained in paediatric psychotrauma.

Participants: to compare the difference between 
our population of participants confined following the 
COVID-19 epidemic and the general population (Euro-
pean Study of the Epidemiology of Mental Disorders, 
ESEMeD),32 our criterion of primary judgement is the 
prevalence of PTSD.

We estimate a sample size of 70 participants, consid-
ering an alpha of 0.05, a statistical power of 80% and an 
increase of 15% experimental loss. If the recruitment 
of 70 people is reached, we will continue the inclusions 

to improve statistical power and meet the secondary 
assumptions.

To perform the secondary objectives, we defined three 
groups:

 ► Group 1: children and adolescents with a prior trau-
matic experience.

 ► Group 2: children and adolescents with a history 
of psychiatric disorder (DSM 5) except exclusion 
criteria.

 ► Group 3: children and adolescents without a history of 
psychiatric disorders (DSM 5) and without follow- up 
care, recruited among people who call emergency 
COVID-19 hotline.

Inclusion criteria
This study is proposed to each child and adolescent 
outpatient consulting during COVID-19 pandemic 
and stay- at- home in medical–psychological centres 
(Marseille and Avignon), the Paediatric Psychotrauma 
Regional Centre of Nice or who call emergency 
COVID-19 hotline:

 ► Age of 0–18 years.
 ► Affiliated with a social security scheme.
 ► Fluent in French.
 ► Children whose parents have accepted participation 

in the study (collection of informed consents).

Noninclusion criteria
 ► Children and adolescents with medical conditions 

hindering the comprehension of the study goals and 
flow (severe communication and/or cognitive disa-
bility and psychiatric emergencies).

 ► Persons deprived of liberty by judicial or administra-
tive decision.

Figure 1 'CoCo 20’ procedure and evaluation criteria for the first study times. DIPA, Diagnostic Infant preschool Assessment; 
KSADS, Kiddie Schedule for Affective Disorders and Schizophrenia; WFIRS, Weiss functional impairment rating scale; PSI- SF, 
Parental stress index—short form; YCPC, Young Child PTSD Checklist; CPC, Child PTSD Checklist; PCL, PTSD Checklist; 
PAS, Preschool anxiety scale; For 10 peer review only—http://bmjopen.bmj.com/site/about/guidelines.xhtml; STAIC, Situational 
Anxiety and Trait Inventory for Child; STAI, Situational Anxiety and Trait Inventory; PHQ-13, Patient Health Questionnaire-13.

http://bmjopen.bmj.com/site/about/guidelines.xhtml9
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 ► Persons subjected to a period of exclusion for another 
research.

 ► A participant may be discontinued from the study 
at any time if the children or his parent withdraws 
consent.

Measures
Quantitative and qualitative assessments are administered 
to the participants (summarised in figure 1):

 ► Emergency semistructured interview: this is a semi-
structured interview conducted in two stages: at the 
time of the trauma and a few days later. This identifies 
immediate and delayed symptoms of stress response in 
children, depending on their age. This interview was 
developed by the Paediatric Psychotrauma Regional 
Centre of Nice team and authorised by the Regional 
Health Agency (ARS Provence Alpes Côte d’Azur).

 ► Diagnosis Infant and Preschool Assessment (DIPA): 
is a semistructured psychiatric interview with parents 
of children under the age of 7.33 34 DIPA assesses the 
occurrence, frequency and intensity of children’s 
symptoms through parental observation.

 ► Kiddie Schedule for Affective Disorders and Schiz-
ophrenia (K- SADS): is a semistructured interview 
designed for children aged 7 years or older.35 36 It 
involves both an interview with the parent and one with 
the child, and it covers both current issues (including 
the assessment of current psychiatric disorder) as well 
as prior episodes of the disorder.

 ► Conners Scale—short version: this questionnaire 
collects and quantifies the symptoms of Attention 
Deficit Disorders with or without Hyperactivity 
Disorder,37 for children aged 6–18.

 ► Weiss functional impairment rating scale—parental 
version38 assesses the emotional and behavioural skills 
of individuals. The parent completes this scale.

 ► Parenting stress index- short form39 measures the 
extent of parental stress, parent–child relationship 
and parents’ difficulties in the day- to- day manage-
ment of children.

 ► PTSD Scales: the frequency and intensity of PTSD 
symptoms will be assessed using the Young Child PTSD 
Checklist—YCPC40 41 for children aged 3 months to 6 
years and 11 months, the CPC (Child PTSD check-
list)42 43 for children aged 7 years to 17 years and 11 
months and with the PCL 5 (PTSD checklist)44 45 for 
adults.

 ► Anxiety Scale: the intensity of anxiety will also be 
objectified using the Preschool Anxiety Scale46 for 
children aged 3 months to 5 years and 11 months. 
For children aged 6 years or more, anxiety will be 
assessed through the Situational Anxiety and Child 
Trait Inventory (STAI- C).47 For adult participants, we 
will use STAI.

 ► Patient Health Questionnaire(PHQ) 13: is a ques-
tionnaire that assesses physical symptoms in children 
and adolescents aged 6–17 years. It is adapted from 
PHQ-15, a 15- item self- report scale (DSM5—level 

2—somatic symptom—parent/guardian).48 Partici-
pants need to evaluate the extent of the somatic symp-
toms on a 3- point scale ranging from ‘not bothered at 
all’ (value=0) to ‘bothered a lot’ (value=2).

For children under 6 years old, interviews are realised 
with the child’s parents/caregivers. They are the ones 
who answer the interviews and fill out the questionnaires 
about children’s behaviours and symptoms.

For children aged 6–12, interviews are carried out 
either with the child only or in the presence of the child 
and the parent if needed by the child (eg, if this makes 
the child feel safer). The psychologist reformulates the 
questions until the child understands them.

For adolescents, the interview is done directly with 
them, then with the parents’.

Data collection process
Each investigator at the different study centres (medical–
psychological centres (Marseille and Avignon), the 
Paediatric Psychotrauma Regional Centre of Nice or 
who call emergency COVID-19 hotline) is responsible 
for the collection and the data completion on the Case 
Report Form after the assessment . Statistical analysis will 
be performed by The Child and Adolescent Psychiatry 
University Unit (Service Universitaire de Psychiatrie de 
l’Enfant et de l’Adolescent SUPEA). The R software will 
be used to perform statistical analysis.

Statistical analysis
Descriptive statistics (mean, mode and SD) will be carried 
out on all the data obtained, and then according to the 
three experimental groups. Main component analyses 
and factor analyses will also be performed.

To test the impact of prior traumatic exposure in the 
development of psychiatric disorder during COVID-19 
pandemic and consecutive stay- at- home, we will perform 
student t- test to compare the group 1 (PTSD) and group 3 
(healthy). To test the impact of anterior history of psychi-
atric disorders in the development of current psychiatric 
disorder during COVID-19 pandemic and consecutive 
stay- at- home, we will perform student t- test to compare 
the group 2 (previous history of psychiatric disorders) 
and group 3 (healthy).

Step- by- step regressions and correlations (Bravais- 
Pearsons) will be made between clinical data, sociode-
mographic data and psychiatric (K- SADS, DIPA, CPC and 
YCPC) test scores of subjects. Step- by- step regressions and 
correlations (Bravais- Pearsons) will also be performed 
between clinical evaluations of parents and those of the 
child. Level of significance for the p value was fixed at 
<0.05.

Outcomes and implications
This study will provide for the child/ adolescent and his 
family:

 ► An early diagnosis of possible psychological distress or 
psychiatric disorder related to the pandemic and the 
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stay- at- home, allowing a rapid implementation of an 
appropriate care.

 ► A consideration of their immediate difficulties that 
often has immediate benefits on the quality of life and 
can help to better live stay- at- home and the end of it.

 ► A dedicated time for the child or adolescent to speak 
and share his feelings about the stay- at- home. A desig-
nated therapist will be assigned to each patient on 
entry, allowing him/her to share the potential diffi-
culties more easily over the five or three sessions.

 ► For the community, the study will provide docu-
mented scientific knowledge in the field of paediatric 
psychotrauma in pandemic/stay- at- home context.

Patient and public involvement
Results will systematically be transmitted to patients and 
legal caregivers. Results will also be discussed with the 
referent psychiatrist of child psychiatry care if existing.

DISCUSSION
Both the current pandemic and the stay- at- home environ-
ment raise a high level of distress and fear for children.4

Exceptional epidemic situations are known to promote 
psychiatric disorders, including PTSD.18 Considering that 
humanity is undergoing the most severe pandemic since 
Spanish nfluenza, the actual pandemic of COVID-19 
is very likely to lead to psychiatric difficulties.21 During 
the stay- at- home, these difficulties can be explained 
by several factors including the change in lifestyle,49 50 
through reduced social interaction11 and repeated expo-
sure to media and news.12 16 The closure of schools, lack 
of outdoor activity, aberrant eating and sleeping routines 
are likely to disrupt the usual way of life of children and 
can potentially promote monotony, distress, impatience, 
embarrassment and various psychiatric manifestations.10

In addition to stay- at- home measures, studies carried 
out on previous health crises (H1N1, Ebola, etc) indicate 
an increase in acts of violence and cumulative trauma. It 
has been found, for example, that incidents of domestic 
violence and child abuse have been increasing since the 
confinement.10 50 Cohen and Bosk51 discuss the financial 
difficulties; not only stress and anxiety associated with the 
pandemic, potential negative family interactions but also 
limited access to health and legal resources. Indeed, many 
services (child protection, educators and social workers) 
have reduced home visits and mediatised visits, due to the 
COVID-19. In a similar way, the closure of schools also 
isolated children.51

Children with a history of psychiatric disorder, espe-
cially those with history of traumatic exposure,50 may 
present increased distress.52 53 These difficulties can 
take different forms, according to the child’s age.13 54 In 
younger children, sleep disturbances, separation anxiety 
or psychomotor agitation may occur.55 In school- aged chil-
dren, cognitive impairments, anxiety attacks or obsessive- 
compulsive behaviours have previously been reported.56 
Among adolescents, the literature also warns us about the 

risk of developing addictions (eg, video games), oppo-
sition or risk behaviours.57 58 These different responses 
may be accentuated by previous exposure to traumatic 
events.13 31

In addition, parental distress is also known as a factor 
that can increase psychiatric disorders in their children. 
Faced with a crisis situation, children are essentially depen-
dent on referent adults (parents, guardians, teachers etc) 
to determine their emotional and behavioural responses. 
It has, thus, been shown that when the ‘referent figures’ 
manage to secure the child and explain the situation 
to him, child presents a better level of psychological 
well- being.59

Moreover, the distress of the parents and/or guardians 
of the child during the health crisis and the stay- at- home 
was correlated with the increase in psychological and 
psychiatric problems of young children.60 Many parents 
have to face financial difficulties related to the current 
pandemic or are extremely stressed by health measures 
at work, in particular, teleworking.14 Studies of past 
pandemics (eg, H1N1 epidemic) show that the cumu-
lative effects of parental stress and fear of becoming ill 
increase the risk of vicarious trauma in children.61

The consequences of health crisis in paediatric popula-
tion are currently not well documented. A better knowl-
edge of consequences of stay- at- home may lead to the 
development of prevention guidelines and professional 
practices. These protocols may thus be used whatever the 
cause of the stay- at- home (eg, chemical leaks, terrorist 
attack, pandemic) in order to react rapidly and adapt the 
specific care to promote paediatric resilience.

Resilience emerges from ordinary adaptive systems such 
as close relationships with competent and caring adults 
and peers, effective schools and communities, opportu-
nities to succeed and beliefs in the self.62 Clinical services 
should offer preventative support and early intervention 
where possible and be prepared for an increase in mental 
health problems.63

Perspectives
The interest of CoCo20 is to deepen the knowledge in 
the field of paediatric psychotrauma population, during 
pandemic crisis. The current health crisis affects chil-
dren and adolescents in different areas: clinical, devel-
opmental, social, etc. The clinical care offered to these 
populations must be adapted to this context and to the 
suffering of these young people.

Limitations of the study
The main limitations of the CoCo20 protocol are the 
nonrepresentability of the entire population and attrition.

The population of the Nice region due to its recent 
history (attack of 14 July 2016) has already been made 
aware of psychotrauma and its clinical manifestations, 
this factor should be taken into account in statistical anal-
yses. Similarly, experimental loss in longitudinal study is 
known. This phenomenon can generate a loss of statis-
tical power, selection biases or erroneous conclusions. To 
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prevent attrition, all participants are contacted by phone 
on a regular basis. During the stay- at- home, the frequency 
of calls was weekly. At the end of the stay- at- home, for 
children needing reassurance, face- to- face appointments 
were made, and then phone news was taken every 15 days

ETHICS AND DISSEMINATION
The CoCo20 protocol was approved by the Ethics 
Committee of Cote d’Azur University (CERNI) (number 
2020-59). All patients and their legal caregivers signed 
a written informed consent on enrolment in the study. 
Inclusions started in March 2020.

We will submit the results of the study to relevant jour-
nals and offer national and international presentations. 
This study will enable better characterisation of the impact 
of the stay- at- home (related to COVID-19 pandemic) on 
the mental health of children and adolescents.
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