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Abstract

Objective The COVID-19 epidemic has spread worldwide since December 2019. To contain it, preventive measures includ-
ing social distancing, economic shutdown, and school closures were introduced, carrying the risk of mental health burden
in adults and children. Although the knowledge base regarding children’s response to trauma and adverse events in general
has broadened, descriptions of their mental health during epidemics remain scarce. In particular, the role of family socio-
economic characteristics and parental mental health are poorly understood.

Methods We assessed the correlates of children’s emotional difficulties and symptoms of hyperactivity/inattention during the
COVID-19 lockdown in a French community-based sample. Data came from 432 community-based parents (27-46 years,
TEMPO cohort) and their children (mean age 6.8 + 4.1) interviewed online. Children’s symptoms of emotional difficulties
and hyperactivity/inattention were assessed using the parent-reported Strengths and Difficulties Questionnaire during the
5th week of home confinement. Family socioeconomic characteristics and parental mental health and substance use were
assessed weekly during the first 5 weeks of home confinement. Data were analyzed using logistic regression models.
Results 7.1% of children presented symptoms of emotional difficulties and 24.7% symptoms of hyperactivity/inattention.
Family financial difficulties and parental symptoms of anxiety and depression, as well as children’s sleeping difficulties and
screen time, were associated with the presence of psychological difficulties.

Conclusion Children’s emotional and behavioural difficulties are associated with parental mental health and socioeconomic
difficulties. In the unprecedented situation of the COVID-19 epidemic, parents and professionals involved in caring for
children should pay special attention to their mental health needs.

Keywords Children’s mental health - Self-report - Epidemiology - Community survey: COVID-19

Introduction

As the coronavirus (COVID-19) epidemic progresses world-
wide, on March 17, 2020, the French Government ordered a
nationwide lockdown, with strict social restrictions and limi-
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to their homes, with the risk of job loss, salary reduction
or closure of regular activities such as schools. According
to UNESCO, as of April 1st 2020, the infection has caused
194 countrywide closures around the world, thus affecting
1,598,099,000 students, knowing that school closures have
been shown to have an impact on children psychological
difficulties [1-3], school closure may also cause disruptions
in physical activity, social interactions, and mental health of
children and adolescents.

Prior studies on the health impact of a quarantine [1, 4,
5] have shown that when children are out of school, they are
physically less active, have longer screen time and irregular
sleep patterns, resulting in weight gain and loss of cardi-
orespiratory fitness, which can all subsequently impact their
psychological well-being.

There is evidence that in some special populations, such
as children of health workers [6], children with a chronic
disease [7] as well as those suffering from ADHD before
the epidemic [8, 9], the COVID-19 outbreak and the accom-
panying disease containment measures introduced had an
impact on psychological well-being. However, though
research highlights children’s mental health risks associated
with anxiety, lack of peer contacts, reduced opportunities
for stress regulation or parental mental illness [10-12], and
several reports [1, 13, 14] call for further research, to date
there is little epidemiological data on the mental health of
children drawn from the community in face of the COVID-
19 epidemic.

Given the well-known associations between family char-
acteristics such as parental mental health [15—17], low socio-
economic position [17],18] and offspring high risk of poor
mental health [15, 16], we chose to specifically examine the
role of these factors.

The current study

The aim of our study was to assess family and individual
correlates of children’s symptoms of emotional difficulties
and hyperactivity/inattention in a community-based sample
in France.

We assumed that children’s characteristics such as sleep-
ing difficulties, elevated screen time use, as well as the
family’s circumstances including parents’ marital situa-
tion (single vs living together), financial difficulties, low
income and unstable work situation during lockdown, par-
ents’ symptoms of anxiety and depression or substance use,
and parents’ experience of COVID-19 symptoms were cor-
related to children’s psychological difficulties and studied
these characteristics.
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Methods
Setting and study design

Data for this study come from a longitudinal survey of a
cohort of parents who took part in the 2020 online assess-
ment of the TEMPO (Trajectoires EpidéMiologiques en
Population) COVID-19 study (www.tempo.inserm.fr).

Sample characteristics

The TEMPO study was set up in 2009 to examine asso-
ciations between life circumstances and substance use
and mental health in young adults. All TEMPO partici-
pants have a parent who took part in the GAZEL cohort
study [19, 20]. TEMPO study participants were recruited
in 1991 when 2585 children aged 4—16 were selected to
take part in a survey of their mental health. In 2009, all
1991 study participants (aged 22-35 at the time) were
invited to participate again: 1103 agreed, of whom 752
agreed to a longitudinal follow-up [21]. In 2011, we con-
ducted a new wave of data collection and the study sample
was expanded to all GAZEL participants’ offspring aged
18-37 years [22] (Fig. 1). The TEMPO study received
approval from France’s national committees for data pro-
tection (CCTIRS: Comité Consultatif sur le Traitement des
Informations pour la Recherche en Santé: CNIL: Commis-
sion Nationale Informatique et Liberté).

Sample

On March 17, 2020, 7730 cases of COVID-19 were reported
by France’s public health authorities, among them 2759 were
hospitalized and 700 were in intensive care [23], pushing the
French government to order a nationwide lockdown. From
March 24th to April 28th 2020, TEMPO participants were
invited by email to complete a weekly online questionnaire.
The four initial questionnaires focused on sociodemograph-
ics, work characteristics, COVID-19 infection, general and
mental health, as well as substance use. During the 5th week
of lockdown, the questionnaire assessed participants’ chil-
dren’s mental health and was completed by 432 participants.
Participants who had more than one child were asked to
complete the questionnaire in reference to their youngest
child. Sample characteristics are described in Table 1. In
total, 432 participants, including 276 women (65%) and
148 men (34.9%), completed the study questionnaire about
their children: 31 (7.2%) children had signs of emotional
difficulties and 107 (24.8%) of symptoms of hyperactivity/
inattention.
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1999

« Enfants de Gazel »
1374 children aged 12-25

1991
« Enfants de Gazel »
2658 children aged 3-18

2011
New sample drawn from
Gazel participants’ children
688 young adults aged 18-35

2009
« Tempo »
1103 young adults aged 22-35

2011
« Tempo »
526 young adults aged 24-37

Fig. 1 Design of the cohort study using both TEMPO participants’ and GAZEL participants’

Ethical section

The TEMPO study received approval from France’s national
committees for data protection (CCTIRS: Comité Consul-
tatif sur le Traitement des Informations pour la Recherche
en Santé: CNIL: Commission Nationale Informatique et
Liberté).

Measures
Children

We used the SDQ to ascertain symptoms of emotional dif-
ficulties and hyperactivity/inattention.

Emotional and hyperactivity/inattention symptoms Chil-
dren’s symptoms of emotional difficulties as well as hyper-
activity/inattention were reported by parents using the
Strengths and Difficulties Questionnaire (SDQ) during the
5th week (from 20 to 26th of April 2020) of home confine-
ment. The SDQ is a brief, 25-item, measure of behavioral
and emotional difficulties that can be used in children and
young people aged 4—17 years [24-26]. In this study, we
used two subscales: “emotional difficulties” and symptoms
of “hyperactivity/inattention”, with five items each. Each
item was scored on a 3 points ordinal Likert scale (0 “not
true”; 1 "somewhat true"; 2 "certainly true"). A cut-off of
>3 out of 10 was used to detect high symptom levels on
emotional difficulties scale and of >5 out of 10 to detect
high symptoms levels on hyperactivity/inattention scale.
The internal consistency of the subscales was acceptable
(Cronbach’s a of 0.62 for emotional difficulties and 0.74 for
symptoms of hyperactivity/inattention).

Risk factors of children’s psychological difficulties Risk fac-
tors studied in this investigation included children’s age,
sleep and screen time use, family sociodemographic char-

acteristics, parents’ mental health and substance use, and
parents’ experience of COVID-19 symptoms.

Children’s characteristics (sociodemographics, sleeping
difficulties, screen time) The child’s sociodemographic
characteristics included sex (female vs. male), age (> or
<6 years old).

Sleeping difficulties were assessed by the following ques-
tions: "During the preceding 7 days, did your child have
difficulties sleeping that: appeared or increased or decreased
or disappeared or stayed stable or no difficulties." We cre-
ated the following categories "Sleeping difficulties (includ-
ing "sleeping difficulties that "appeared" or "increased” or
“stayed stable") vs. "No sleeping difficulties” (including
"no difficulties”, or “difficulties disappeared" or "difficul-
ties decreased").

Screen time was assessed by the following questions:
"During the preceding 7 days, how much time has your
child spent in front of a screen (TV, tablet, computer, smart-
phone..) per day. We created the two following categories:
"Less than 1 h", vs. "More than 1 h", based on the Ameri-
can Academy of Pediatrics new Recommendations for Chil-
dren’s Media Use [27].

Parents

Family sociodemographic characteristics Sociodemo-
graphic characteristics studied include: family situation
(single vs couple), financial difficulties in the preceding
5 weeks (yes vs no), household monthly income (2500 euro
or less vs >2500 euro) (in reference to the average income
in France) [28] and work situation during lockdown (normal
/distance working vs job loss/unemployment vs sick leave).

Parents’mental health To assess parents’ symptoms of anx-

iety and depression during the first 5 weeks of lockdown,
we used weekly repeated measures of the subscale assessing
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Table 1 Descriptive characteristics of children of TEMPO 2020 study
participants during the COVID-19 lockdown in France (n=432)

Variable Frequency (%)

SDQ scores in the children
High emotional difficulties

Yes 31(7.2)
No 401 (92.8)
High hyperactivity/inattention
Yes 107 (24.8)
No 325 (75.2)
Children’s characteristics
Age
<6 years 172 (51.5)
>6 years 162 (48.5)
Sex
Female 164 (48.9)
Male 171 (51.0)
Sleeping difficulties
Yes 69 (21.2)
No 256 (78.8)
Screen time (per day)
<1lh 88 (26.8)
>1h 240 (73.1)
Family sociodemographic characteristics
Parental situation during COVID-19 lockdown
Single/biological parents not living together 152 (40.2)
Parental couple living together 226 (59.8)
Sex of the responding participant
Female (Yes) 276 (65.0)
Male 148 (34.9)
Number of children in the family
<2 185 (80.8)
>2 44 (19.2)
Financial difficulties
No 382 (89.9)
Yes 43 (10.1)
Average Family Income (/month)
<2500 euros (Ref) 148 (34.3)
>2500 euros 284 (65.7)
Job situation
Normal/distance working 289 (76.0)
Unemployment/job loss during confinement/sick 119 (29.1)
leave
Parental characteristics
COVID-19 symptoms
Yes 28 (6.5)
No 404 (93.5)
Parental mental health difficulties during lockdown
Symptoms of anxiety-depression
Yes 118 (27.3)
No 314 (72.7)

@ Springer

Table 1 (continued)

Variable Frequency (%)
Substance use
Tobacco smoker

Yes 49 (16.8)

No 243 (83.2)
Problematic alcohol use

Yes 31 (10.9)

No 254 (89.1)

SDQ strength and difficulties questionnaire. Note 1: Frequency and
percentages for categorical variables. Note 2: Owing to missing val-
ues, the frequencies of some categorical variables do not add up to
432

anxious-depressed symptoms in the Adult Self Report Scale
(ASR) [29], creating a dichotomized T-score with a cut-off
based on +1 standard deviation from the mean. Addition-
ally, using an assessment of ASR-based anxious-depressed
symptoms obtained in the TEMPO study in 2018, we also
identified parents’ symptoms of anxiety and depression
before lockdown, which were studied in additional analyses.

Parents’ substance use Participants reported levels of sub-
stance use and abuse during the first 5 weeks of lockdown in
weekly questionnaires.

Tobacco smoking status was assessed using the follow-
ing question in week 1: “Are you a regular or occasional
smoker?” coded yes vs. no.

Alcohol use was assessed using the French version of the
Alcohol Use Disorders Identification Test (AUDIT-C) [30,
31]. This brief three-item alcohol screening tool developed
by the WHO focuses on the frequency and quantity of alco-
hol consumption [32], matches DSM IV criteria for alcohol
abuse and dependence and is validated against clinical diag-
nosis. Audit-C test scores of 3 or more for women and 4 or
more for men were considered to indicate a heightened risk
for hazardous drinking/alcohol use disorder [32, 33].

COVID-19 symptoms of the parents Parents’ COVID-19
symptoms during the first 5 weeks were ascertained weekly
by the following question: "Did you present symptoms of
COVID-19 infection (fever, cough, loss of taste or smell)”?
Based on participants’ weekly repeated responses (“‘yes”
vs “no"), we created a variable indicating the presence of
symptoms prior to the measure of children’s psychological
difficulties.

Statistical analyses
First, descriptive statistics including frequencies and per-

centages were used to characterize the study population
(Table 1). We tested bivariate associations between potential
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individuals and family risk factors, and children’s symptoms
of emotional difficulties or hyperactivity/inattention using
the Chi-square test (Tables 2 and 3).

Second, to identify factors associated with children’s
emotional difficulties and symptoms of hyperactivity/inat-
tention, we used logistic regression with the alpha value set
at P < 0.05. We built one model, adjusting for the child’s
age and sex, and an additional multivariate model adjusting
for all variables that were significantly associated with the
study outcomes in bivariate analyses.

Additional analyses

We tested for statistical interactions between children’s age
and sex on one hand and parents’ mental health and financial
difficulties on the other. None of these statistical interactions
were statistically significant.

All statistical analyses were conducted using STATA 16.1
(StataCorp, College Station, Texas, USA).

Results
Sample characteristics (Table 1)

Sample characteristics are described in Table 1. In total,
432 participants, including 276 women (65%) and 148 men
(34.9%), completed the study questionnaire about their chil-
dren: 31 (7.2%) children had signs of emotional difficulties
and 107 (24.8%) of symptoms of hyperactivity/inattention.

Tables 2 and 3 show factors associated with children’s
emotional difficulties and symptoms of hyperactivity/
inattention.

Risk factors of children’s emotional difficulties
and symptoms of hyperactivity/inattention
(Tables 2, 3)

Emotional symptoms

Age- and sex-adjusted logistic regression analyses (Table 2)
showed that the odds of children’s high levels of emotional
difficulties were elevated among those who had sleeping dif-
ficulties (OR 2.6, 95% CI 1.2-5.7), whose screen time was
more than 1 h per day (OR 6.8, 95% CI 1.5-30.9), whose
parents had symptoms of anxiety-depression during lock-
down (OR 8.1, 95% CI 2.4-26.8), or who had financial dif-
ficulties (OR 4.2, 95% CI 1.6-11.0).

Family situation (OR 1.2, 95% 0.6-2.7), the number of
children in the family (OR 1.0, 95% 0.3-3.2), income (OR
1.1, 95% 0.5-2.4), job situation (OR 1.6, 95% 0.7-3.5),
COVID-19 symptoms (OR 1.7, 95% 0.5-5.3), and parents’
substance use, such as tobacco consumption (OR 2.3, 95%

0.8-6.6) and problematic alcohol consumption (OR 0.7, 95%
0.1-3.8) were not associated with children’s high levels of
emotional difficulties.

These associations did not change in a multivariate
regression models, except for sleep difficulties and financial
difficulties, which were no longer associated with children’s
emotional symptoms.

Symptoms of hyperactivity/inattention

Age- and sex-adjusted logistic regression analyses (Table 3)
showed that the odds of children’s symptoms of hyperac-
tivity/inattention were elevated among children who had
sleeping difficulties (OR 2.0, 95% CI 1.1-3.3), had parents
with symptoms of anxiety or depression (OR 2.6, 95% CI
1.1-1.2), financial difficulties (OR 2.3, 95% CI 1.1-4.6), or
who were unemployed (OR 1.8, 95% CI 1.1-3.3).

The child’s screen time (OR 1.3, 95% CI 0.9-1.9), the
responding parent’s sex (OR 0.7, 95% CI 0.4-1.2), the
family situation (OR 1.4, 95% CI 0.9-2.3), the number of
children in the family (OR 0.6, 95% CI 0.3-1.5), parents’
substance use such as tobacco consumption (OR 0.8, 95%
0.4-1.6) and problematic alcohol consumption (OR 1.2, 95%
0.7-1.9), COVID symptoms (OR 0.9, 95% CI 0.4-2.1), or
income (OR 1.0, 95% CI 0.6—1.7) were not associated with
children’s elevated levels of symptoms of hyperactivity/
inattention.

These associations did not change in a multivariate
regression model, except for sleeping difficulties and paren-
tal work situation, which were no longer associated with
children’s symptoms of hyperactivity/inattention.

Discussion
Main findings

Ours is one of the first studies to explore children’s psycho-
logical symptoms and their correlates during the COVID-19
epidemic and associated lockdown. Overall, when adjust-
ing on age and sex, children’s emotional difficulties and
symptoms of hyperactivity/inattention were significantly
associated with their sleeping difficulties and screen time
exposure, their parents’ symptoms of anxiety or depression
and financial difficulties. Parental employment situation
was associated with children’s symptoms of hyperactivity/
inattention only, in an age- and sex-adjusted model. Over-
all, children’s symptoms of frequent psychological difficul-
ties are associated with known risk factors of youth mental
health problems. Children of parents who have psychologi-
cal difficulties or who experience socioeconomic difficul-
ties should benefit from special attention from primary and
mental health practitioners.

@ Springer
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Table 2 Parental characteristics and children’s psychological emotional difficulties during COVID-19 lockdown in France (TEMPO COVID-19
Questionnaire 2020, age- and sex-adjusted odds ratios, multivariate model, Chi Square tests)

Emotional symptoms

Characteristics® Yes No Chi® test Age- and 95% Wald CI Multivari-  95% Wald CI
sex-adjusted ate model
OR OR*

Children’s characteristics

Age 03 15 0.7-3.2 1.1 0.4-2.6
<6 years old 13 (41.9) 159(52.4)
>6 years old 18 (58.0) 144 (47.5)
Sex 02 1.0 0.9-1.1 1.8 0.7-4.1
Female 18 (58.0) 146 (48.0)
Male (Ref) 13 (41.9) 158 (51.9)
Sleeping difficulties <0.05 2.6° 1.2-5.7 2.0 0.8-4.8
No (Ref) 19 (61.3) 237 (80.6)
Yes 12 (38.7) 57(19.3)
Screen time per day <0.05 6.8° 1.5-30.9 6.2° 1.4-28.0
<1 h (Ref) 2(6.4) 86 (28.9)
>1h 29 (93.5) 211 (71.0)
Family sociodemographic characteristics during lockdown
Family situation 0.8 1.2 0.6-2.7 0.7 0.3-1.9
Single/biological parents not living together 12 (41.4) 140 (40.1)
Couple 17 (58.6) 209 (59.9)
Sex of the responding parent during the 5 week <0.05 25 0.9-6.8 1.7 0.6-6.1
Female 26 (83.9) 250 (63.6)
Male (Ref) 5(16.1) 140 (36.4)
Number of children in the family 0.8 1.0 0.3-3.2 0.9 0.3-3.1
<2 18 (81.8) 167 (80.7)
>2 4(18.1) 40(19.3)
Financial difficulties <0.05 4.2° 1.6-11.0 2.3 0.8-6.2
No (Ref) 22 (73.3) 360 (91.4)
Yes 8(26.7) 355(8.9)
Income 0.8 1.1 0.5-2.4 0.9 0.4-2.1
2500 euros or less (Ref) 30 (28.0) 118 (36.3)
> 2500 euros 77 (71.9) 207 (63.7)
Job situation 02 1.6 0.7-3.5 13 0.5-3.2
Normal activity/teleworking 17 (68) 272 (76.6)
Unemployment/job loss during confinement/Sick 11 (39.2) 108 (28.4)
leave

Parental characteristics during lockdown

COVID-19 symptoms (during lockdown) 03 1.7 0.5-5.3 2.2 0.6-10.0
Yes 4(114) 27(6.9)
No 31(88.6) 369 (93.1)
Parental mental health
Symptoms of anxiety-depression during lock- <0.05 8.1° 2.4-26.8 5.7° 2.4-5.1
down
No (Ref) 8(50) 133(84.1)
Yes 8 (50) 25 (15.8)
Parents’ substance use
Tobacco (regular smoker > 10/day) 0.06 2.3 0.8-6.6 14 04-5.4
Yes 10 (58.8) 73 (36.3)
No 7(41.2) 128 (63.7)
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Table 2 (continued)
Emotional symptoms
Characteristics® Yes No Chi® test Age- and 95% Wald CI Multivari-  95% Wald CI
sex-adjusted ate model
OR OR®
Problematic consumption of alcohol 0.8 0.7 0.1-3.8 0.4 0.07-2.8

Yes 2(9.5)

29 (11)
No 19 (90.5) 235 (89.0)

Note. TEMPO Trajectoires Epidémiologiques en Population; CI confidence interval; OR odds ratio

#Owing to missing values, the frequencies of some categorical variables do not add up to 432

bStatistically significant (P <0.05)

“Multivariate model: age- and sex-adjusted analysis, additionally adjusted on all variables that were significant in bivariate analysis (P <0.05):
sleeping difficulties, screen time, sex of the responding parent, financial difficulties, symptoms of anxiety-depression during lockdown

Interpretation of study findings

We discuss our findings on the role of parents’ mental health
and socioeconomic characteristics on the one side, and chil-
dren’s sleep disorders and screen time use on the other side.

Parents’ characteristics

In accordance with previous research [34-36], parents’
symptoms of anxiety or depression during lockdown, as well
as parents’ pre-existing mental health difficulties, were asso-
ciated with a higher level of children’s emotional difficulties
and symptoms of hyperactivity/inattention.

In a stressful period such as the COVID-19 epidemic
and resulting disruptions of daily life, parents are the best
resource for children to seek help from. Good parenting
skills are hence crucial when children are confined at home
[1]. In general, children with a mentally ill parent more
frequently experience negative emotions, including anger,
fear, and sadness. They also show higher levels of disturbed
attachment and difficulties in emotional regulation [37].
Consequently, they are at elevated risk of internalizing prob-
lems, such as depression and anxiety [15, 16].

Concerning children’s symptoms of hyperactivity/inat-
tention, the study of Zhang [9] showed that they were
related to parent’s mood during the COVID-19 outbreak
in China. Additionally, parents of children with ADHD
experience high levels of daily child-rearing stressors [38,
39], therefore, this association may also be bidirectional.
The special combination of school closures and children
staying at home might bring elevated difficulties and stress
for both children and their parents. Our results have sig-
nificant clinical implications concerning the importance
of assessing parents’ negative mood when evaluating
children’s well-being. During periods of lockdown, when
assessing a child, mental health practitioners should pay

further attention to the mental health status of the parents,
especially looking for depression or anxiety symptoms.

Similarly, independently of home confinement, previ-
ous research has reported that children of parents with
substance use disorders, [40-42], have an elevated likeli-
hood of additional mental disorders. However, we found
no relationship between parental consumption of tobacco
or alcohol and offspring psychological difficulties. This
may reflect low rates of tobacco and alcohol use among
TEMPO cohort participants [43].

In our study, having a parent who presented with symp-
toms of COVID-19 was not associated with a higher score
of emotional difficulties or hyperactivity/inattention. In a
recent Chinese study [34], having relatives or acquaint-
ances infected with COVID-19 was an independent risk
factor of anxiety among college students, probably due
to the high contagiousness of the illness [44]. It is impor-
tant to note that parental COVID-19 symptoms were self-
reported since biological testing was hardly available
during the lockdown. It may also be that individuals who
were too ill were not able to respond to TEMPO study
questionnaires.

Parental financial difficulties and work situation were
associated with children’s emotional difficulties and symp-
toms of hyperactivity/inattention. Stability of family income
has been found to be significantly associated with youth
anxiety during the COVID 19 crisis, due to links with psy-
chological and economic pressure [34, 45].

Our findings indicate an increased risk of psychological
difficulties in children whose family had psychological or
financial difficulties during lockdown. This result is consist-
ent with previous studies, which demonstrated that parents
with financial difficulties are at higher risk of mental health
difficulties such as anxiety. Economic decline [46] is associ-
ated with increased mental health problems for youths that
may be affected by its consequences on adult unemployment
and mental health, such as depression [14, 47].
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Table 3 Parental characteristics and children’s symptoms of hyperactivity/inattention during the COVID-19 lockdown in France (TEMPO
Covil9 Questionnaire 2020, age- and sex-adjusted odds ratios, multivariate model, Chi Square tests)

Hyperactivity/inattention symptoms

Characteristics® Yes No Chi? test P-value Age and 95% Wald CI Multivari-  95% Wald CI
sex-adjusted ate model
OR OR¢

Children characteristics

Age 0.4 0.9 0.9-1.0 1.1 0.6-1.9
<6 years old (Ref) 51(48.1) 121(53.1)
> 6 years old 55(51.9) 107 (46.9)

Sex 0.7 0.4-1.1 0.7 0.4-1.1
Female 46 (42.9) 118 (51.7) 0.7
Male (Ref) 61 (57.1) 110(48.2)

Sleeping difficulties <0.05 2.0 1.1-3.3 1.7 0.9-3.0
No (Ref) 75 (70.7) 181 (82.6)
Yes 31(29.2) 38(17.3)

Screen time per day 0.07 1.3 0.9-1.9 1.5 0.8-2.8
<1 h (Ref) 22 (20.5) 66 (29.8)
>1h 85(79.4) 155 (70.1)

Family sociodemographic characteristics during lockdown

Family situation 0.6 1.4 0.9-2.3 1.3 0.7-2.1
Single/biological parents not living 42 (42.4) 110(394)

together

Couple (Ref) 57 (57.6) 169 (60.6)

Sex of the responding parent 0.8 0.7 0.4-1.2 0.6 0.3-0.9
Female (Ref) 68 (64.1) 208 (65.4)
Male 38 (35.8) 110 (34.6)

Number of children in the family 0.3 0.6 0.3-1.5 0.6 0.2-14
<2 57 (85.0) 128 (79.0)
>2 10 (14.9) 34 (20.9)

Financial difficulties <0.05 2.3 1.1-4.6 4.3" 1.1-17.9
No (Ref) 86 (81.9) 296 (92.5)
Yes 19 (18.1) 24 (7.5

Income 0.1 1.0 0.6-1.7 1.0 0.6-1.8
2500 euros or less (Ref) 30 (28.0) 118 (36.3)
>2500 euros 77 (71.9) 207 (63.7)

Job situation 0.1 1.8 1.1-33 1.7 1.0-2.9
Normal activity/teleworking 67 (64.4) 222 (73.0)

Unemployment/job loss during confine- 37 (35.6) 82 (26.9)
ment/sick leave

Parental characteristics during lockdown

COVID symptoms for parents 0.8 0.9 0.4-2.1 0.9 0.3-24
Yes 9 (8.5) 26 (8.0)
No 97 (91.5) 299 (92.0)

Parental mental health

Anxious-depressive symptoms during the 0.1 2.6° 1.0-7.1 2.5 1.4-4.2
first 5 weeks of lockdown
No (Ref) 35(74.5) 106 (83.5)
Yes 12 (25.5) 21 (16.5)

Drugs consumption for the parents

Tobacco (regular smoker > 10 /day) 0.9 0.8 0.4-1.6 1.6 0.6-3.6
Yes 19 (38) 64 (38.1)
No (Ref) 31(62) 104 (61.9)
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Table 3 (continued)

Hyperactivity/inattention symptoms

Characteristics® Yes No Chi? test P-value Age and 95% Wald CI Multivari-  95% Wald CI
sex-adjusted ate model
OR OR¢

Problematic consumption of alcohol since 0.06 1.2 0.7-1.9 0.8 0.3-2.1

beginning of home confinement
Yes 21(23.3) 50(18.2)
No (Ref) 69 (76.7) 224 (81.7)

Note. TEMPO Trajectoires Epidémiologiques en Population; CI confidence interval; OR odds ratio

20wing to missing values, the frequencies of some categorical variables do not add up to 432

bStatistically significant (P <0.05)

“Multivariate model: age- and sex-adjusted analysis, additionally adjusted on all variables that were significant in bivariate analysis (P <0.05):
sleeping difficulties, financial difficulties, job situation, symptoms of anxiety-depression during lockdown

Children’s characteristics

Children’s elevated levels of emotional difficulties and symp-
toms of hyperactivity/inattention were associated with sleep-
ing difficulties. Because both were measured simultaneously,
it is possible that these relationships are bidirectional. Chil-
dren who are anxious or experience symptoms of depres-
sion frequently have sleeping problems, which sometimes
appear as a key symptom of distress [18, 48]. Symptoms of
hyperactivity and inattention are core symptoms of ADHD.
Similarly, ADHD may disrupt sleep by increasing the prob-
ability of bedtime struggles or resistance, limit-setting sleep
problems, inadequate sleep hygiene, and insufficient sleep
disorder or poor sleep quality. In turn, sleep problems may
result in ADHD-like day-time behaviors [49].

In the specific context of COVID-19, Zhang et al. [9]
showed that children who have ADHD and experience
low overall mood are most likely to see their symptoms of
ADHD, including sleep patterns, worsen. Another study [13]
found that poor sleep, including nightmares, is among the
most frequently reported children’s conditions during the
COVID-19 outbreak.

In our study, children with emotional difficulties or symp-
toms of hyperactivity/inattention spent more time in front
of a screen during the COVID-19 outbreak than children
without such symptoms, which is line with previous studies
showing that increased screen time may exacerbate risk for
depression, anxiety, suicide, and inattention among children
and adolescents [50]. Excessive screen time may also be
associated with health risks including poor sleep and sed-
entarity, which further exacerbate risk of children’s psycho-
logical difficulties [51, 52]. It is, however, important to note
that our study being cross-sectional, screen use may also be
a consequence of children’s psychological difficulties, both
potentially reinforcing one another. Kiraly et al. [53] made
some practical guidance to prevent children’s problematic

Internet use and emphasize that monitoring and regulating
screen time is crucial and can be implemented by involving
young people in rule-making [54].

Paradoxically, during the COVID-19 pandemic, many
mental health educational resources and support services
were offered via online platforms, which required screen
use. Obviously, screen time may become over-present during
periods of school closure [51], and existing guidelines need
to be adequately updated to remain relevant. A recent litera-
ture review emphasized that not all screen time is equal—
e.g. doing online lessons for school is different from social
media use, which is different from video games [55].

Strengths and limitations

Our study’s main strengths are that it was conducted in
the community and started prior to the COVID-19 epi-
demic, making it possible to control for pre-existing risk
factors. However, it also has some limitations that need
to be highlighted. First, all measures were based on self-
reports, including the children’s SDQ scores, which could
have been influenced by parental emotional state [56].
Still, parental evaluations are appropriate given the young
mean age of surveyed children (i.e. 6 years). Importantly,
the performance and validity of the parent-reported SDQ
in French [26] suggests that it is a good approximation of a
psychiatric interview, in studies of population representa-
tive samples [57-59]. Second, we did not assess children’s
emotional difficulties and hyperactivity/inattention before
the COVID-19 epidemic, so we have no information con-
cerning pre-existing vulnerabilities. Children who experi-
enced psychological difficulties prior to the pandemic or
had pre-existing mental health problems are at high risk of
having symptoms of anxiety [60]. Third, though some vari-
ables were assessed longitudinally on a weekly basis during
lockdown, the causal relationship between children’s and
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parents’ characteristics and children’s emotional difficulties
or symptoms of hyperactivity/inattention cannot be con-
firmed as children’s symptoms were assessed only once. A
recent study [61] outlined the need for longitudinal mental
health research with children during and after lockdown.
Fourth, the relatively small sample of the study limited
the statistical power of some analyses. This suggests that
a larger sample may show evidence of other risk factors of
children’s psychological difficulties. Fifth, participants were
more likely to live with a partner, have higher education
and hold a managerial position than middle-aged adults of
the same age in France. Reassuringly, we observed a simi-
lar rate of lifetime unemployment compared to the general
population [17, 62]. Overall, associations between parental
mental health and socioeconomic characteristics, as well as
children’s sleep and screen use, may actually be stronger
than we report. Sixth, children’s age range was limited, as
the study did not include many very young or adolescent
children. However, a focus on pre-teenagers made it possible
for us to study a coherent demographic group. Seventh, our
measure of children’s emotional and behavioural difficulties
was dichotomized, which may have limited the statistical
power of our analyses, however, we used a validated cut-
off, and were thus able to identify children with potentially
clinically relevant psychological difficulties.

Implications

The aim of our study was to assess family and individual
risk factors of children’s symptoms of emotional difficulties
and hyperactivity/inattention in a community-based sample
in France.

While the COVID-19 pandemic is spreading all over the
world, attention is mostly focused on adults, hiding the pub-
lic mental health burden in children. Our results underline
the necessity to consider long-term mental health effects on
this worldwide situation on children, who account for 42%
of the world’s population [63].

Risk factors of children’s mental health difficulties identi-
fied in our study, which have previously been reported, may
require special monitoring during the time of the pandemic.
For instance, paying attention to sleep difficulties and night-
mares, and suggesting sleep hygiene and relaxation methods,
could be especially worthwhile during the epidemic [13].
Moreover, screen time guidelines need to updated, as many
children and adolescents will not attend school.

Further longitudinal studies should be conducted to test
prospective risk factors of children’s mental health difficul-
ties. Indeed, even as restrictions are lifted and schools re-
open, the psychological impact of the pandemic will last.
Increased awareness of the risk factors of mental health dif-
ficulties in children in this unprecedented event is needed to
prevent them in the short and long terms.
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