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Objective: To identify risk and protective factors for mental health symptoms associated
with lifestyle changes caused by home confinement in pediatric subjects and in children
and adolescents with a neuropsychiatric disorder.
Study design: This was a prospective, cross-sectional study conducted from May 10 to
May 31, 2020. Two online anonymous surveys were developed: population-based and
clinical-based (children with neuropsychiatric disorders). Outcomes included emotional
and behavioral symptoms, as assessed by psychometric scales (BPSC, PPSC, PSC,
CES-DC and SCARED, respectively), and lifestyle changes during home confinement
(i.e., physical activity, screen time, home schooling, reading).
Results: The sample included 9,688 pediatric subjects, and 289 children and
adolescents with a neuropsychiatric disorder. The presence of siblings was a protective
factor in all ages. In pre- and school children: male sex, a diagnosis of autism, residency
in highly affected areas, high parental educational level or job loss, and screen time
(>2 h/day) were risk factors. Physical activity, home-schooling, reading, talking with
other people were protective factors. Residency in highly affected areas, a diagnosis of
mood disorder, parental job loss, and screen time, were associated with a worsening
of the depressive symptoms, whereas physical activity, talking with other people,
playing with parents were protective activities. Screen time was also a risk factor for
anxiety symptoms, while physical activity, reading and talking with other people were
protective factors.
Conclusions: This study identified risk and protective factors for mental health
symptoms associated with lifestyle changes caused by COVID-19 home confinement
to promote mental well-being in pediatrics during pandemic times.
Keywords: COVID-19, pediatrics, mental health, home confinement, neuropsychiatric disorders

1

June 2021 | Volume 9 | Article 664702

Oliva et al.

Lockdown and Children’s Mental Health

INTRODUCTION

anonymized since no personally identifiable information was
required. A second sample of children and adolescents with a
neuropsychiatric disorder, followed by the Child Neurology and
Psychiatry Unit at the Department of Human Neuroscience at
Sapienza University of Rome, were collected during the study
period. All families with a child affected by a neuropsychiatric
disorder who have contacted the Unit during the Home
Confinement were asked to participate. A separate online
platform was created to collect data from this participants group.
Parents filled out the same survey of the general population,
except for a specific question on the neuropsychiatric diagnosis.

During the coronavirus disease 2019 (COVID-19) pandemic,
most national governments have temporarily imposed severe
disease containment measures to prevent the spread of the
infection. In Italy, one of the earlier and most affected
European countries, a rigid home confinement was enforced
from March 9, 2020 to May 4, 2020 (1). This measure led
to implementation of home working, closures of schools, and
prohibition of leaving houses for unnecessary activities. Despite
being effective in flattening the epidemic curve, prolonged
home confinement may have remarkable consequences on the
population, especially in pediatric age (2). Evidence suggests
that when children are out of school, they have substantial
lifestyle changes such as less physical activity, longer screen
time, irregular sleep patterns, and less favorable diets (3, 4).
During home confinement, such negative changes can easily
worsen, considering the prohibition of outdoor activities and
the lack of peer interaction. Moreover, highly vulnerable groups,
like children and adolescents with a neuropsychiatric disorder,
might be deeply affected with consequent increase in anxiety and
behavioral problems. Understanding children and adolescents’
lives and emotions is essential to properly address their mental
health needs and prevent psychological consequences.
The interaction between changes in daily habits and
psychosocial stress in children and adolescents needs to be more
investigated. Thus, we proposed that a better understanding
of the psychological impact and lifestyle changes caused by
home confinement on the Italian pediatric population, and on
children and adolescents with a neuropsychiatric disorder, might
contribute to identify protective and risk factors for mental health
symptoms during the COVID-19 pandemic.

Measures
The questionnaire includes 22 items measuring participants’
demographics (both in children and parents), and children and
adolescent’s daily habits before and during the lockdown.

Demographics Covariates
Demographic data for parents included: age range (<30, 30–
34, 35–39, 40–44, >45), sex, educational level, employment
status (including job loss due to the outbreak), residency,
nationality, number of children, and civil status. Information on
the other parent was also required regardless of the civil status.
While in children the following demographics features were
considered: age range (<1, 1–2, 3–5, 6–10, 11–13, 14–18 years),
sex, number of siblings, and schooling activity (hours/weekly).
The known diagnosis was recorded for subjects affected by a
neuropsychiatric disorder.

Lifestyles Changes
Daily habits were collected by asking parents about the frequency
at which their children spent time before and during the
lockdown in the following activities: (1) reading a book or playing
with parents; (2) physical activity; (3) home-schooling; (4)
reading or playing alone; (5) using social media; (6) interacting
with other people by video chat, or phone; (7) gaming with a
notebook, smartphone or other devices; (8) gaming with other
people; (9) watching television; (10) watching video, movies or
tv-series on any device; (11) talking with other people in person.
The first three items (reading a book, playing with children, and
physical activity) were measured using a 5-point weekly scale,
while in the remaining a 5-point daily scale was preferred.

METHODS
Participants and Procedures
This study collected a convenience sample of Italian children,
immediately after the end of home confinement and national
lockdown due to the Covid-19 outbreak. Data for this study
were collected from May 10 to May 31, 2020, by using a survey
distributed through a specific online platform. All families with
at least one child <18 years and having access to internet
and/or social media were eligible to participate. This project
was advertised by a media sensitization campaign with the
hashtag #understandingkids on social media to shortly collect a
large sample.
Parents were asked to fill out an age-specific questionnaire for
each household child. Specific questions for both parents and
children were considered for participants ≥6 years, while only
the parent’s section was required for younger kids. The statement
“I permit my child to participate in the survey” was presented
to the guardian before the survey. Data were completely

Emotional and Behavior Assessments
Three common age-standardized pediatric primary care
instruments were considered for the emotional and behavior
assessments: the Baby Pediatric Symptom Checklist (BPSC),
for infants (0–12 months); the Preschool Pediatric Symptom
Checklist (PPSC), for pre-school children (1–6 years); and the
Pediatric Symptom Checklist (PSC), for school children and
adolescents (≥6 years) (5–7). These scores were collected and
calculated asking parents about the emotional and behavioral
status of their children before and during the lockdown. The
BPSC score was also calculated by dividing it into three subscales including inflexibility, irritability, and routine. In children
from 6 to 18 years, together with the PSC scale other two scores
were considered to assess depressive and anxiety symptoms

Abbreviations: BPSC, Baby Pediatric Symptom Checklist; CES-DC, Center for
Epidemiological Studies Depression Scale for Children; COVID-19, Coronavirus
disease 2019; PPSC, Preschool Pediatric Symptom Checklist; PSC, Pediatric
Symptom Checklist; SCARED, Screen for Child Anxiety Related Disorders.
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during the home confinement: the Center for Epidemiological
Studies Depression Scale for Children (CES-DC), and the
Screen for Child Anxiety Related Disorders (SCARED) (8, 9).
Since the number of answers and the time spent for the survey
increased by using three scores, only the effect during (and not
before) the home confinement was inquired aged 6 years and
above. Children and adolescents were invited to participate
in answering questions with their parents while filling out the
survey. Indeed, at the end of each questionnaire, questions
specifically inquiring children about their feeling toward the
epidemic (i.e., optimism about the epidemic or whether they
worried about getting infected by COVID-19) were included.
The complete survey is available in the Appendix. A mandatory
answering option, which forces the participants to answer each
question in order to complete the survey, was used.

TABLE 1 | Characteristics of the study participants.
Characteristics

General population
No. (%)

Neuropsychiatric
population No. (%)

9,688

289

Male

5,066 (52.3)

188 (65.1)

Female

4,622 (47.7)

101 (34.9)

Sex

Age
<1 year

860 (8.9)

0 (0.0)

1–2 years

2,707 (27.9)

33 (11.4)

3–5 years

3,695 (38.1)

33 (11.4)

6–10 years

1,576 (16.3)

66 (22.8)

11–13 years

629 (6.5)

80 (27.7)

14–18 years

221 (2.3)

77 (26.6)

Cohabiting siblings

Statistical Analysis
Demographic characteristics of the study population were
described using absolute and percent frequencies. A multiple
linear regression model was used to evaluate the effect of
demographics on the BPSC score. A model for each BPSC subscore (inflexibility, irritability, routine) was defined considering
the change from baseline (before lockdown) as the outcome,
the baseline BPSC score value as adjustment covariate and all
demographics characteristics as covariates.
A mixed-effect model was applied to estimate the effect of
demographics and lifestyle changes on the PPSC score. This
model included all demographic variables, time (before and
during lockdown), the possible two-by-two interactions time
and demographic variables, the autism diagnosis, and most
age-significant lifestyle covariates. A subject-specific random
intercept was used to account for dependence between repeated
measurements on the same subject. Lifestyle variables were
included in the model as baseline and as changes from the
baseline in order to distinguish the cross-sectional and the
longitudinal impact they have on PPSC score.
A multiple regression model was used to estimate the effect
of demographic and lifestyles changes on PSC, CES-DC and
SCARED in children ≥ 6 years. A model for each score was
defined including all demographic characteristics, the presence of
a neuropsychiatric disorder and the lifestyle changes categorized
with respect to time.
Model selection was performed by stepwise procedure based
on the Akaike Information Criterion (AIC). All analyses were
performed using R version 4.0.0 software. The study protocol
was defined in accordance with the Declaration of Helsinki and
approved by the local Ethical Committee.

5,656 (58.4)

165 (57.1)

No

4,032 (41.6)

124 (42.9)

0

4,032 (41.6)

124 (42.9)

1

4,990 (51.5)

127 (43.9)

2

597 (6.2)

31 (10.7)

≥3

69 (0.7)

7 (2.4)

Anxiety disorder

NA

33 (11.4)

ADHD

NA

36 (12.5)

Learning disability

NA

98 (33.9)

Mood disorder

NA

20 (6.9)

ASD

NA

80 (27.7)

OCD

NA

22 (7.6)

Siblings, No.

Neuropsychiatric disorders

Residency
Northern Italy

4,892 (50.5)

8 (2.8)

Central Italy

2,205 (22.8)

243 (84.1)

Southern Italy

2,591 (26.7)

38 (13.1)

Parental age
<40 years

2,899 (42.4)

60 (21.3)

≥40 years

3,937 (57.6)

222 (78.7)

Degree

5,182 (72.6)

175 (60.8)

No degree

1,955 (27.4)

113 (39.2)

Parental educational level

ADHD, attention-deficit hyperactivity disorder; ASD, autism spectrum disorder; OCD,
obsessive compulsive disorder; NA, not available.

Remarkable lifestyle changes during the home confinement
were observed in all participants of the two groups.
Supplementary Figures 1–3 summarizes these findings in
the different ages.
In children <1 year, 75.5% of subjects (649/860) from the
general population had a positive BPSC test during the home
confinement. An increase of 35% was observed from the period
before the lockdown.
In pre-school children, the PPSC was above the threshold of
positivity in 73.3% of normal subjects (4,695/6,402) and 80.3%

RESULTS
The survey on the general population was completed by 6,870
parents for a total of 9,688 children and adolescents (5,066
males, 52.3%), while the survey for families of subjects with
neuropsychiatric disorders collected 255 answers, for a total of
289 participants (188 males, 65.1%). Table 1 shows the clinical
and demographic characteristics of both groups.
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TABLE 3 | Demographic factors and lifestyle changes associated with mental
health symptoms as assessed by age-specific psychometric tests: results from
the Multiple regression model.

TABLE 2 | Demographic factors and lifestyle changes associated with mental
health symptoms as assessed by age-specific psychometric tests: results from
the multiple linear regression (BPSC) and the mixed-effect model (PPSC).
Estimate

SE

Estimate

SE

Male sex

1.5902

0.5512

0.004

Residency in red zones (Northern Italy)

1.9277

0.5644

<0.001

p-value

Infants (0–12 months): emotional and behavioral symptoms (BPSC)

Emotional and behavioral symptoms (PSC)

Inflexibility

Demographic characteristic

Siblings

−1.27213

0.22084

<0.001

Irritability
Siblings

−0.77485

0.16961

<0.001

Routine
Siblings

−0.54121

0.17503

0.002

Anxiety disorders

−6.7998

1.8959

<0.001

Learning disabilities

−5.5632

1.3344

<0.001

−5.7980

0.9179

<0.001

3.0612

0.8153

<0.001

Lifestyle changes
Physical activity (>once/week)

Pre-school children (1–6 years): emotional and behavioral symptoms
(PPSC)

Watching video or TV series >2 h/day

Demographic characteristic

Home schooling >2 h/day

Male sex

0.881359

0.1758687

<0.001

Residency in highly affected area
(Northern Italy)

0.663767

0.1798896

<0.001

Graduated parents

0.515992

0.1889927

0.006

ASD diagnosis

7.004670

0.8925715

<0.001

ASD diagnosis*Time

2.046034

0.9040033

0.02

Siblings
Parental job loss (both parents)*Time

−0.499486 0.1764746
1.097493

0.2863400

Using social media/chat >2 h/day
Reading >2 h/day

−2.7929

0.5561

<0.001

2.4173

0.6946

<0.001
0.003

−2.4683

0.8396

Gaming with electronic devices alone >2 h/day

1.8242

0.8153

0.02

Watching TV >2 h/day

1.7682

0.7521

0.02

−1.8300

0.5584

0.001

Talking with other people in person >2 h/day
Depressive symptoms (CES-DC)

0.004

Demographic characteristic

<0.001

Lifestyle changes
0.3150962

p-value

Residency in highly affected area (Northern Italy)

1.2065

0.3991

0.002

Parental job loss (both parents)

1.6837

0.5699

0.003

Mood disorders

6.3488

2.0975

0.002

−3.0091

0.6451

<0.001

1.8899

0.4806

<0.001
0.002

Gaming with electronic devices alone
at baseline >2 h/day

1.318075

Increase in gaming with electronic
devices alone during lockdown

2.330209

0.1836252

<0.001

Watching TV at baseline >2 h/day

1.703912

0.1563640

<0.001

Watching video or TV series >2 h/day

Increase in watching TV during
lockdown

2.395643

0.1576004

<0.001

Using chat or social media >2 h/day

<0.001

Lifestyle changes
Physical activity (≥once/week)

BPSC, baby pediatric symptom checklist; PPSC, preschool pediatric symptom checklist;
SE, standard error; ASD, autism spectrum disorder.

1.6648

0.5375

Playing with parents >once/week

−1.0478

0.4094

0.01

Talking with other people in person >2 h/day

−1.3564

0.4046

<0.001

Anxiety symptoms (SCARED)
Demographic characteristic

(53/66) of children with a neuropsychiatric disorder, respectively,
with an increase of 68 and 3.9% in both groups.
In school children and adolescents, 40.5% (983/2,426), 60%
(1,457/2,426) and 42.4% (1,029/2,426) of the general population
and 31.8% (71/223), 66.4% (148/223), and 38% (85/223) of
participants with a neuropsychiatric disorder reported scores
above cut-offs for clinically relevant symptoms on PSC, CES-DC
and SCARED scales, respectively.
Tables 2, 3 present estimates from three regression models
for BPSC, PPSC, PSC, SCARED, and CES-DC positivity (scores
above the cut-off for clinically relevant symptoms) according to
different age ranges.
The presence of siblings was a protective factor for each
BPSC sub-score (p < 0.001). When examining PPSC in preschool age, several demographic variables were predictors of a
positive score: male, diagnosis of autism, residency in a highly
affected area (Northern Italy), high parental educational level
(both graduated), parental job loss because of the pandemic (p
< 0.01); while the presence of siblings was a protective factor
(p < 0.005). After adjusting variables for the changes during
the lockdown, the diagnosis of autism spectrum disorder and
parental job loss were associated with higher worsening of test
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Siblings

−1.4180

0.6559

0.03

Learning disabilities

−6.2683

1.5289

<0.001

<0.001

Lifestyle changes
−4.3827

1.0762

Watching video or TV series >2 h/day

Physical activity (>once/week)

2.3348

0.9437

0.01

Using social media/chat >2 h/day

2.7882

0.7913

<0.001

Reading >2 h/day

−2.0005

0.9858

0.04

Talking with other people in person >2 h/day

−1.7701

0.6569

0.007

PSC, pediatric symptom checklist; CES-DC, Center for Epidemiological Studies
Depression Scale; SCARED, screen for child anxiety related disorders.

scores (p < 0.05). With regards to lifestyle changes, the use of
smartphone >2 h/day, watching television >2 h/day, or their
increase during the lockdown were independently predictors of
a clinical score above the normal cut-off on the PPSC.
In school children and adolescents, male and residency in
Northern Italy were predictive of a PSC clinical score during
the lockdown, while a diagnosis of anxiety disorders or learning
disabilities were inversely associated (p < 0.001). Time (>2 h)
spent on social media or chat, watching television or tv
series/movies on digital devices, and using smartphone were risk
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considering that the international prevalence of all pediatric
mental disorders was 13.4% before the pandemic (10–13). A
more severe course of mental disorders might be expected in
the short- and long-term and need to be carefully monitored,
especially in subjects with a pre-existing disorder (14, 15).
Second, the use of an extremely detailed survey without
missing data allowed the identification of both protective and risk
factors among demographic characteristics and lifestyle changes
owing by home confinement.
The presence of siblings was the only protective factor for
infants. This confirms the idea that positive sibling relationships
may be protective to the development of psychological difficulties
and maladjustment (16). Differently from what has been
described, the male sex was a risk factor in pre-school children
(10, 11, 17). Residency in Northern Italy, the most affected area
in Italy, was another significant risk factor, thus confirming the
higher incidence of mental illness symptoms among children
residing in highly infected areas (10, 12). The loss of parental
job, and graduated parents were both risk factors. Expectations
of an undesirable economic development might determine
negative behaviors among family members. Parents with higher
educational levels usually have jobs that are compatible with
remote work, thus they could be forced into the role of teachers
of their kids, while working from home and coping with a higher
stress burden.
Physical activity was the most important protective factor for
all tests in school children and adolescents. A recent study has
found that children and adolescents’ physical activity was at very
low level during the pandemic, but it considerably reduced child
mental distress related to COVID-19 (12, 18). In Italy, rigid
restrictions were enforced for 2 months, thus children living
in urban areas and small apartments were more likely affected.
The outdoor activities should be implemented to prevent such a
reduction and related risks during containment measures.
This study also confirms previous evidence about the
correlation between screen exposure and neuropsychiatric
symptoms (19). Prolonged screen time activities were
predictive of developing mental health symptoms during
the home confinement in almost all ages. Although the
onset of these symptoms is likely determined by multiple
factors, limiting the screen exposure is of critical importance
in maintaining mental well-being status in pediatric age.
High-quality and time-limited screen programming, or coviewing should be preferred and moderately implemented
when children cannot interact with their peer. In particular,
children with an autism spectrum disorder might be at
higher risk of a digital device abuse during the lockdown,
since this disorder often makes portable media highly
appealing (20).
Home-schooling might also participate in increasing screen
time exposure. However, in our analysis, home-schooling was a
protective factor. School closure is one of the most disruptive
forces in the COVID-19 era, but home-schooling helps to keep
learning activities going on, while reducing stressors related to
home confinement. Surely, home-learning should be a temporary
solution because schools support social, emotional, and physical
well-being. Since the real effect of school closure in curve

factors, while physical activity, home-schooling, reading a book,
talking with other people were considered protective (p < 0.05).
When examining depressive symptoms through CES-DC,
children and adolescents with residency in Northern Italy, with
a diagnosis of mood disorders, and with the loss of parental job
were more likely presenting clinical scores (p < 0.005). Lifestyle
changes more associated with depressive symptoms were time
spent on social media/chat, watching tv series/movies on digital
devices (p < 0.001), whereas physical activity, talking with other
people, playing with parents were protective activities (p < 0.05).
Lastly, in evaluating anxiety as per SCARED results, no
demographic characteristic was associated with clinical scores,
but the presence of siblings and the diagnosis of learning
disabilities were inversely associated (p < 0.001). Time spent
on social media/chat and watching tv series/movies on digital
devices were risk factors (p < 0.001), whereas physical activity,
reading and talking with other people were protective factors (p
< 0.05).
In children and adolescents, answers about optimism toward
the epidemic or worry about getting infected were also recorded.
Overall, 63.4% (1,539/2,426) and 57.8% (129/223) were worried
about the pandemic in the general population and in the group
with a neuropsychiatric disorder, respectively. In subjects with
positive psychometric scores among the two groups, lack of
optimism or worry about getting infection were more frequently
reported (Figure 1).

DISCUSSION
This study aimed to address the lifestyle changes and
psychological effects caused by home confinement in the
Italian pediatric population, and in children and adolescents
with a neuropsychiatric disorder. The main findings highlight
emotional and behavioral symptoms considerably increased
in pediatric population during the national lockdown. Several
demographic and clinical characteristics (male sex, residency
in highly affected area, parental job loss, educational level of
parents, and autism spectrum disorders diagnosis) seemed
associated with a higher risk of psychological consequences.
Moreover, since the enforced social isolation has generated
remarkable lifestyle changes in all, several protective and risk
factors were identified for mental health symptoms. The presence
of siblings, the time spent for physical activity, talking with other
people or reading, resulted protective factors, whereas using
a smartphone, watching television/tv-series/movies on digital
devices, or time spent on social media or chat, were risk factors
in an age-specific manner.
These findings are important for several reasons. First,
this study comprehensively addresses the psychological impact
caused by a long home confinement (2 months) on children and
adolescents, including those with a neuropsychiatric disorder.
Higher frequencies of psychometric tests above the clinical cutoff were obtained in pre-school children (>70%) compared with
school children and adolescents (40.5%). Overall, the available
evidence addresses an increased rate of psychological problems
during the containment measures (ranging from 20 to 40%),
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FIGURE 1 | (A) Rate of subjects positive to psychometric scores who were worried about being infected between the study groups. (B) Rate of subjects positive to
psychometric scores who were optimistic about the pandemic between the study groups. GP, general population; NP, neuropsychiatric group.

during the lockdown. Conversely, subjects with an
anxiety disorder or learning disability were less affected.
Likely, they positively perceived home confinement, thus
experiencing less psychological distress and more life
satisfaction. A longer time spent with parents and siblings

mitigation has yet to be defined (21), a careful cost/effective
analysis should be considered before taking any political decision.
This study also provides the first evidence that preschool children with a diagnosis of autism spectrum
disorder were at higher risk of symptom intensification
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home-schooling), can reduce the psychological impact that
children and adolescents may feel. Relieving children’s distress
by media entertainment negatively impacted the pediatric mental
health. Effective measures to promote a positive psychological
attitude toward the pandemic needs to be supported in
childhood. At the beginning of the second wave in Europe, more
attention should be paid to the children and adolescents’ mental
health status before adopting important containment measures,
including school closure.

has possibly contributed. Moreover, home-schooling likely
determined new forms of accommodation and personalization
in learning.
Reading, playing with parents, and talking with other
people were all confirmed as protective factors for mental
health symptoms.
Lastly, the rate of psychometric tests above the clinical
cut-off significantly differed when children and adolescents
reported negative feelings toward the epidemic. This confirms
the necessity of increasing positive communication to address
children and adolescents’ fears and concerns during home
confinement (12).
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Overall, our findings highlight that lifestyle changes caused
by home confinement during the COVID-19 pandemic had
a significant psychological impact on pediatric population. In
particular, subjects with autism spectrum disorders seem the
most affected. Encouraging physical activity or other positive
behaviors (i.e., interacting with siblings or other people, reading,

Supplementary Figure 2 | Daily habits before and during the home confinement
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