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Abstract

Purpose: The COVID-19 pandemic has affected the mental and physical health of the world population. This study aims to
investigate incidence of sleep-related difficulties and post-traumatic stress disorder in the school-aged children after | year of
the pandemic.

Methods: A sample of Italian children (6-12 years) was queried about their sleep behaviors after | year of the pandemic, answer-
ing the Children’s Sleep Habits Questionnaire (CSHQ). We also evaluated trauma symptoms with the Children’s Impact of Event
Scale (CRIES-8).

Results: Among 205 participants, 184 (89.8%) presented sleep-related difficulties. Out of all, 99 (48.3%) had a high risk to
develop post-traumatic stress disorder. Ninety-five (51.6%) children with sleep-related difficulties also presented an abnormal
CRIES-8 total score. A correlation was found between the CSHQ total score and the CRIES-8 total score (r=0.354, P<.01).
Conclusions: The sleep-related difficulties occurring during COVID- 19 outbreak may compound to increase the risk to develop
post-traumatic stress disorder among ltalian children.
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The COVID-19 pandemic has dramatically affected the beginning of the (?OVID—19 lpckdown showed an alarm%ng
increase of sleep disturbances in adults, but also a worsening

of sleep quality in children.”®
Previous studies have documented an association between
poor maternal and infant sleep quality that appears to be

mental and physical health of the population all over the
world. It is known that COVID-19 causes more health risks
for adult patients than children, who have less severe symp-

toms or an asymptomatic course when infected with

SARS-CoV-2." Nevertheless, their health-related quality of related to high levels of maternal ar}xiety. An. Iranian study
lift has been severely impacted by this pandemic.* showed that mothers reported mild to high levels of

Quarantine measures, social distancing, fear of contagion, CQV’ID—19 anXietY in' 80% of cas;)es and a neggative change in
estrangement from family and friends, bereavements, and child’s sleep quality in about 30% of cases.” A survey con-
negative economic consequences have negatively changed ducted during COVID-19 outbreak on a large number of

children and adolescents. In addition, despite the restart of
commercial activity after the lockdown periods, schools con-
tinued to be closed in many countries, giving rise to further | . ) o . )
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children showed a greater delay in sleep-wake schedule as well
as an increase of sleep disorders.'”

However, although several authors have highlighted the
increase in sleep disturbances in the pediatric population
during the pandemic, currently there are no studies showing a
correlation between posttraumatic stress disorder caused by
COVID-19 outbreak and sleep disturbances in children.

Our study therefore aims to investigate the incidence of
sleep-related difficulties in the Italian pediatric population in
the era of the COVID-19 pandemic and analyze the traits of
post-traumatic stress disorder manifested by some of them.
The secondary objective was to identify a possible correlation
between sleep-related difficulties and post-traumatic stress
disorder.

Material and Methods
Study Participants

A cross-sectional observational study was conducted in a
Tertiary University Hospital of Rome (Italy) from March to
June 2021, 1 year after social isolation due to COVID-19
outbreak.

All subjects were invited to participate by answering, inde-
pendently or with the help of a parent, to an anonymous ques-
tionnaire available on the Google Forms platform (Google Inc).
The link to the online survey was spread to all participants via
WhatsApp. Participants completed an anonymous online
survey, after reading the informed consent form and explicitly
accepting participation in the survey.

We included healthy children, aged between 6 and 12 years,
attending primary and secondary schools throughout Italy
(mainly from Central and Southern part of the Country).
Some of these children were recruited to our hospital during
routine primary care visits at our pediatric outpatient clinic.
To eliminate the bias related to the psychological stress of the
children admitted to the hospital, we decided to involve some
primary and secondary schools in Italy.

The exclusion criteria of the study were as follows: not being
in the age range of 6-12 years; having genetic diseases or neu-
rologic and psychiatric diseases (such as psychomotor retarda-
tion, learning disorders, epilepsy, autism, anxiety, preexisting
sleep disorders, or posttraumatic stress disorder); more than
20% of answers were invalid or missing.

Questionnaires

The questionnaire consisted of 3 parts: (1) sociodemographic
characteristics; (2) sleep quality assessment with the Children’s
Sleep Habits Questionnaire (CSHQ), and (3) trauma symptoms
evaluation during the COVID-19 outbreak with the Children’s
Impact of Event Scale (CRIES-8).

Sociodemographic information included age, gender, geo-
graphical area (northern, central, or southern Italy), school
attending, and parental separation/divorce. In addition, children
and adolescents were asked if they owned a smartphone or

tablet and if their families used streaming television (such as
Netflix, Sky, etc). Finally, we also asked if the use of smart-
phone or tablets before going to sleep had increased or not,
compared to before the pandemic. The possible answers were
“as before,” “more than before,” and “less than before.”

Children’s Sleep Habits Questionnaire (CSHQ), developed
by Owens et al and validated by Fis and colleagues,''"'* was
used to evaluate sleep quality and the occurrence of
sleep-related difficulties in the study group. It consists of 33
items that examine sleep behavior in children, divided into 8
subgroups: (1) bedtime resistance, (2) sleep onset delay, (3)
sleep duration, (4) sleep anxiety, (5) night wakings, (6) para-
somnias, (7) sleep disordered breathing, and (8) daytime sleepi-
ness. The frequency of sleep-related difficulties is evaluated on
a 3-point scale: usually (5 to 7 times per week, 3 points), some-
times (2 to 4 times per week, 2 points) or rarely (0 to 1 time per
week, 1 point). Items 1, 2, 9, 10, and 26 are reverse coded. A
total score >41 points is considered as a “clinically significant
level” of sleep-related difficulties.

The Children’s Impact of Event Scale (CRIES-8) is a screen-
ing test ideated by Perrin et al'® and subsequently validated and
revised by Sahin et al'* and by Iz et al'” to identify children at
risk to develop post-traumatic stress disorders. It included 8
items investigating about posttraumatic stress symptoms in chil-
dren, and in our study, its questions were adapted to the ongoing
COVID-19 pandemic.

A total score >17 gives high probability that the child would
obtain a diagnosis of post-traumatic stress disorder. In addition,
2 scores were also calculated for the Intrusion and Avoidance
subscales.

Statistical Analysis

First, normality of distribution of continuous variables was
tested by means of Shapiro-Wilk test. Results are expressed
as count and percentages for categorical variables and as mean
and standard deviation for the continuous variables. Statistical
comparisons were obtained by y” tests or Fisher exact test, as
appropriate, for categorical variables. Differences among 2
groups in continuous variables were tested by 2-tailed unpaired
Student ¢ test. One-way analysis of variance was used for multi-
ple comparisons, and a Bonferroni correction was applied to the
item analyses. The Pearson correlation test was performed to
evaluate the association between CHSQ and CRIES-8 scores.
A 2-sided P value <.05 was considered statistically significant.
Finally, a multiple linear regression model was created to test
independent predictors of the change in sleep quality, evaluated
through the variation in CSHQ total score. All data were ana-
lyzed with SPSS for Windows, version 25.0.

Results

Two hundred fourteen questionnaires were returned and 5 were
excluded because more than 20% of their answers were invalid
or missing. From 209 valid questionnaires, 4 (2%) were excluded
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Figure |. Flow diagram of the study design.

because of age <6 or >12 years. Therefore, 205 questionnaires
were included in our analysis (Figure 1).

The participant’s mean age was 9.9 + 1.9 years, and 114
(56%) were female. All the sociodemographic characteristics
of the study population are described in Table 1.

In the survey, 153 (75%) students declared owning a smart-
phone or a tablet and 162 (79%) using streaming television
(TV). One hundred ten (54%) participants stated that they use
their smartphone/tablet now before going to sleep more than
before the pandemic.

The CSHQ total score mean was 51.6 +9.3, whereas the
mean scores in 8 subgroups were 9.46 +2.92 for bedtime resis-
tance, 1.9 + 0.8 for sleep onset delay, 4.6 + 1.6 for sleep dura-
tion, 3.3 + 1.3 for sleep anxiety, 4.2+ 1.6 for night wakings,
9.7 +2.6 for parasomnias, 3.5 + 1.0 for sleep-disordered breath-
ing, and 14.9+2.9 for daytime sleepiness. In summary, 184
participants (90%) presented a CSHQ score >41, consistent
with sleep-related difficulties.

Regarding the CSHQ mean total score, no statistically signif-
icant differences emerged for gender, geographical area, ques-
tionnaire respondents (child or parents), school attended,
married or divorced parents, possession of a smartphone or
tablet, and use of streaming TV. Analyzing in more detail the
various subgroups within the questionnaire, we observed a
higher score for bedtime resistance, sleep anxiety, and night
wakings in the group of children attending primary school
(P<.001, P=.012, and P =.005, respectively) but a higher
score for sleep duration in the group of secondary school (P <
.001). The children of divorced parents had a higher bedtime

resistance score than the children of married parents (10.8 +
3.5 vs 9.3+2.8, P<.031). In addition, the children who
owned a smartphone/tablet presented a daytime sleepiness
score higher than those who did not (15.1 vs 14.1, P<.34),
whereas no difference emerged for children who used streaming
TV. Regarding the use of smartphone or tablet before going to
sleep compared with before the pandemic, our analysis showed
significant differences in the CSHQ total score mean: the chil-
dren who declared using more smartphone/tablet presented a
higher CSHQ total score (53.6+9.0) than those who stated
using them less (47.9+ 6.7, P<.001).

For the second objective of the study, we analyzed also all
the answers of the CRIES-8 in the same population. The
mean total score was 15.8 +9.9, with a mean Intrusion score
of 7.6 +5.0 and a mean Avoidance score of 8.2+6.1. One
hundred six (52%) children had a normal CRIES-8 score,
whereas 99 (48%) showed a CRIES-8 score >17 resulting in
a high probability to obtain a diagnosis of post-traumatic
stress disorder. There were no statistically significant differ-
ences between boys and girls or between questionnaire respon-
dents (child or parents). However, we observed a higher
avoidance score for the children attending primary school com-
pared with those attending secondary school (8.8 6.4 vs 7.1 £
5.5, P<.05). No statistically significant differences emerged for
parental separation, possession of a smartphone or tablet, and
use of streaming TV. Instead, a statistically significant differ-
ence emerged between the mean CRIES-8 total score and the
use of electronic devices before going to sleep compared with
the prepandemic period: the children who reported using
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Table |. Participants Characteristics (N =205).

Characteristics n (%)
Gender

Male 91 (44.4)

Female 114 (55.6)
Age, y

6-7 28 (13.7)

8-9 55 (26.9)

10-11 61(29.7)

12 61 (29.7)
Attended school

Primary school 128 (62.4)

Secondary school 77 (37.6)
Geographic area

Southern ltaly 68 (33.2)

Central ltaly 132 (64.4)

Northern Italy 524
Parents’ assistance in answering the questionnaire

Yes 141 (68.8)

No 64 (31.2)
Family situation

Married parents 184 (89.8)

Separated parents 21 (10.2)
Possession of smartphone/tablet

Yes 153 (74.6)

No 52 (25.4)
Family use of streaming TV

Yes 162 (79.0)

No 43 (21.0)
Use of smartphone before sleeping

More than before the pandemic 110 (53.7)

As before the pandemic 79 (38.5)

Less than before the pandemic 16 (7.8)

Table 2. Multivariate Linear Regression Analysis of the Independent
Predictors of the Change in Sleep Quality, Evaluated Through the
CSHQ Total Score.

Dependent variable

CSHQ total score

Independent variables B (95% Cl) P value
Gender —-0.017 (-2.70, 2.07) 794
Age —0.224 (—1.96, —0.09)  <.05
Attended school 0.134 (—1.35, 6.50) 197
Parental separation 0.091 (—1.14, 6.74) 163
Possession of smartphone / tablet 0.058 (—1.98, 4.45) 450
Family use of TV subscriptions —0.045 (—3.98, 1.94) 498
Telephone use before sleeping 0.276 (2.25, 6.20) <.0l
CRIES-8 total score 0.307 (0.17, 0.41) <.0l

Abbreviations: Cl, confidence interval; CRIES-8, Children’s Impact of Event
Scale; CSHQ, Children’s Sleep Habits Questionnaire.

more smartphone/tablet presented a higher score (18.1 +10.0)
than those who stated using them less (14.5 +11.6) (P =.001).

Finally, we studied the existing relationship between
sleep-related difficulties and posttraumatic stress disorder.

Among the 99 children with pathologic CRIES-§ total score,
95 (96%) had sleep-related difficulties and only 4 (4%) did
not; y*(1, 205)=8.0, P=.005. We identified a weak to moder-
ate positive correlation between the CSHQ total score and the
CRIES-8 total score (r=0.354, P<.001). Therefore, we esti-
mated a multiple linear regression model to determine how
much variability in total CSHQ score could be jointly explained
by age, sex, school attended, parental separation, possession of
a smartphone or tablet, use of streaming TV, use of smartphone
or tablet before bedtime compared to before the pandemic, and
CRIES-8 total score. The analysis showed no correlation with
sex, school attended, parental separation, possession of a smart-
phone or tablet, and use of streaming TV; instead, lower age
was associated with an increased likelihood of having a
higher CSHQ total score (f=-0.224, P<.032). In addition,
the standardized beta coefficients showed that 2 other variables
contributed most to having a high CSHQ total score: telephone
use before sleeping (=0.276, P<.000) but especially the
CRIES-S total score (f=0.307, P<.000) (Table 2).

Discussion

This study provides a description of sleep habits and
sleep-related difficulties in a sample of children after 1 year
of home confinement during the COVID-19 outbreak.
Furthermore, the psychosocial impact of the pandemic on this
population was evaluated through CRIES-8 analyzing the
traits of posttraumatic stress disorder.

Prevalence of Sleep-Related Difficulties

Our survey showed that the COVID-19 pandemic and the
restrictive measures taken to contain the spread of the
SARS-CoV-2 led to major changes in the sleep-wake rhythm
of children and adolescents: we observed a high prevalence
(90%) of sleep-related difficulties in our population after 1
year of lockdown.

This finding is impressive and is much higher than other pre-
vious observations carried out in the pre-COVID era. Lewien
et al in a survey conducted on a large sample of patients
reported a prevalence of sleep-related difficulties in 22.6% of
children and 20% of adolescents in their sample.'® In literature,
there are different reports about the prevalence of sleep-related
difficulties in children and adolescents, ranging from 15% to
44%."7 However, it is important to highlight that rates of
sleep-related difficulties vary according to age, ethnicity, cul-
tural differences, socioeconomic status, and geographic loca-
tion. In addition, we are living in a particular historical
moment, in which, in order to defeat the COVID-19 pandemic,
the government has had to implement restrictive social contain-
ment measures for a long time. Among these, the closure of
public places and schools and distance learning have had the
greatest impact on the psychological and social aspects of
Italian children. A study conducted in China at the beginning
of the COVID-19 outbreak on a large number of children
showed a lower CSHQ total score and a reduced prevalence
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of sleep-related difficulties in the COVID-19 sample compared
with the 2018 sample.'® This is in contrast to our results, but it
could be linked to 2 aspects: on the one hand, the different geo-
graphical area in which the study was carried out, but above all
it was the time in which it was carried out (February 2020), a
period in which the effect of prolonged social isolation could
not yet be observed. Instead, Bruni et al reported that the
COVID-19 lockdown increased sleep disturbance in all age
groups except adolescents. '’

Our survey showed no gender differences in sleep-related
difficulties either among children or adolescents, contrary to
Lewien et al, who described a higher prevalence of sleep-related
difficulties among males in children and among females in ado-
lescents.'® However, other previous studies showed inconsis-
tent results about gender differences regarding sleep-related
difficulties in children.'”?°

Analyzing the CSHQ subscales, in children attending
primary school we observed more bedtime resistance, sleep
anxiety, and night wakings according to previous reports in
the literature.'®?**? Consistent with previous findings,*~*
higher sleep duration score was reported in secondary school
students. The sleep duration decreases physiologically as chil-
dren grow older. However, changes in the lifestyles of children
and adolescents during COVID-19 outbreak, mainly due to the
closure of schools and distance learning, could have led to a
dysregulation of sleep-wake rhythms, with older children
tending to go to bed later and sleeping fewer hours overall.

In addition, an important finding of our study concerns chil-
dren with separated or divorced parents. According to a previ-
ous report,”> and in our sample as well, separated parents’
children showed more bedtime resistance than the children of
married parents. Different childhood experiences have been
shown to be associated with various health outcomes, including
sleep disorders, in adolescents and adults.?

Finally, as regarding the use of smartphone/tablet, our
survey showed that children who owned a smartphone or
tablet and use it before going to sleep more than before the pan-
demic reported a higher daytime sleepiness score. This finding
was already described by other authors before the COVID-19
pandemic: a study conducted in United Arab Emirates on resi-
dents showed that poor sleep quality was correlated with exces-
sive smart device use.”® Also Lee et al stated that children who
woke up after receiving smart device notifications had lower
sleep efficiency than those who did not.?’

Therefore, limiting the use of electronic devices before going
to sleep could be investigated to reduce sleep-related difficul-
ties, thus promoting better sleep quality.

Trauma Reaction in Children (CRIES-8)

In order to evaluate the impact of the COVID-19 outbreak on
children’s mental health, we administered the CRIES-8 ques-
tionnaire, which revealed how a high proportion of the study
group (48%) was at high risk for post-traumatic stress disorder.

Different authors reported that children are more susceptible
than adults to the psychological effects of traumatic events that

occur in their lives.”® The COVID-19 outbreak is considerably
stressful for all children and can lead to traumatic stress disor-
der. Comparable to our findings, Abdulah et al*’ reported a
high stress level and a fear of coronavirus in children con-
fined to home during the COVID-19 outbreak. A recent
study conducted in China showed a moderate or severe psy-
chological impact in 53.8% of the participants.*® The acute or
chronic exposure to a traumatic event (such as social distanc-
ing, home confinement, school closure, and distance learn-
ing) activates children’s biological stress response systems>'?;
stress activation subsequently causes behavioral and emo-
tional alterations similar to symptoms of posttraumatic
stress disorder.”

As for the CRIES-8 subscales, we observed a higher
Avoidance score for children attending primary school; this
finding indicates that during the pandemic younger children
reacted to stress by persistently trying to avoid all stimuli asso-
ciated with the trauma. Differently, another study showed a
prevalence of children with intrusive experience of the trauma
during the COVID-19 outbreak.?

Besides, children who reported using their smartphone or
tablet before going to sleep more now than before the pandemic
had higher CRIES-8 scores, probably because the children most
worried about the pandemic took refuge in the use of the
smartphone.

Finally, we evaluated the relationship between sleep-related
difficulties and post-traumatic stress disorder in children
during the COVID-19 outbreak, observing a weak to moder-
ate positive correlation. Children with higher CRIES-8, who
were more likely to develop post-traumatic stress disorder,
also had a higher CSHQ score and thus a higher prevalence
of sleep-related difficulties. This finding suggests that
sleep-related difficulties occurring during COVID-19 out-
break may compound to increase the risk to develop post-
traumatic stress disorder. Previously, Cetin et al** in their
study showed an association between sleep problems and
the traumatic perception of COVID-19 pandemic in a
group of children with ADHD.

This study presents several limitations. First of all, the small
number of subjects enrolled does not allow us to generalize our
results to the whole pediatric population. Second, the sample
was mainly from central and southern Italy; we did not
manage to get many more answers to the questionnaires from
children in northern Italy, so it was not possible to make statis-
tical comparisons between the 3 geographical areas. Third,
there are no measurements about sleep disorders from the pre-
pandemic period in the enrolled children. Thus, it is difficult to
make conclusions about the effect of the COVID-19 pandemic
on them. In addition, the results of comparisons between CSHQ
subscales need to be taken with caution; in fact, in previous val-
idation studies,'!*>¢ subscale scores of CSHQ showed a lower
internal consistency, suggesting a nonadequate test reliability.
Finally, the CSHQ and CRIES questionnaires are only screen-
ing techniques and cannot be used as evidence of disorders,
which should only be diagnosed through clinical assessment
by a neuropsychiatrist. However, the strength of the study is
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that to our knowledge, it is the first pediatric study to assess the
relationship between sleep-related difficulties and the risk of
developing a post-traumatic stress disorder during the
COVID-19 outbreak.

Conclusion

The COVID-19 outbreak could have caused major changes in
sleep behaviors among Italian children, with an increase in
the prevalence of sleep-related difficulties. In addition, as
observed in our sample, the pandemic could have increased in
children the risk of developing post-traumatic stress disorder,
which was found to be correlated with the increase in
sleep-related difficulties. Further research on a larger sample
is required to generalize our observations to all pediatric popu-
lations. In addition, other studies are needed to evaluate the dif-
ferences in children with sleep-related disorders and risk for
post-traumatic stress disorder between the time period before
and after the onset of the pandemic.
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