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Study Objectives: The aim was to describe sleep habits and epidemiology of the most common sleep disorders in Italian children and adolescents.

Methods: This was a cross-sectional study in which parents of typically developing children and adolescents (1-18 years) completed an online survey available
in Italy, gathering retrospective information focusing on sleep habits and disorders.

Results: Respondents were 4,321 typically developing individuals (48.6% females). Most of our sample did not meet the age-specific National Sleep Foundation
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recommendations for total sleep duration (31.9% of toddlers, 71.5% of preschoolers, 61.6% of school-age children, and 41.3% of adolescents). Napping was
described in 92.6% of toddlers and in 35.2% of preschoolers. Regarding geographical differences, children and adolescents of northern Italy showed more
frequent earlier bedtimes and rise times than their peers of central and southern Italy. The most frequently reported sleep disorder in our sample was restless
sleep (35.6%), followed by difficulties falling asleep (16.8%), > 2 night awakenings (9.9%), and bruxism (9.6%). Data also suggest that longer screen time is

associated with later bedtimes on weekdays in all age groups.

Conclusions: The current study shows that Italian children are at risk of sleep disorders, particularly insufficient sleep, restless sleep, and difficulty falling asleep.
The study also provides normative sleep data by age group in a large cohort of typically developing Italian children, emphasizing the importance of the
developmentally, ecologically, and culturally based evaluation of sleep habits and disorders.
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Knowing the sleep habits of our children is important considering the role of sleep for brain development; negative
effects of sleep disturbances have been demonstrated on memory, attention, executive functions, language, and learning. While some data are available
on the epidemiology of sleep habits, very few studies have analyzed the epidemiology of sleep disorders through a standardized questionnaire.

Study Impact: The current study shows that Italian children are at risk of sleep disorders, particularly insufficient sleep, restless sleep, and difficulty falling
asleep. The study also provides normative sleep data by age group in a large cohort of typically developing Italian children, emphasizing the importance of
the developmentally, ecologically, and culturally based evaluation of sleep habits and disorders.

INTRODUCTION

The crucial role of sleep for brain development in infants and
children is widely acknowledged, and sleep problems are a
growing public health concern.'? Indeed, most authors agree
that good sleep quality during childhood is essential for the cor-
rect development of neurocognitive functioning.** The impact
of sleep is not homogeneous across ages, brain function, and
type of sleep problem.! However, negative effects of sleep dis-
turbances have been demonstrated on memory, attention, exec-
utive functions, language, and learning®’ Many correlation
studies showed a connection between sleep, daytime sleepiness,
and school performance.®'® Sleep also plays a critical role in
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emotional regulation and in “neurobehavioral functioning” as
well.'" Accordingly, poor sleep has been found to influence
emotion recognition and expression' > and irritability and
emotional volatility.'* Several bidirectional associations between
psychiatric disorders in childhood and adolescence and sleep
behaviors have also been described. '

The National Sleep Foundation in 2015 recommended a
sleep duration of 14—17 hours (h)/day for newborns, 12—15 h
for infants (aged 4—11 months), 11-14 h for toddlers (aged
1-2 years), 10—13 h for preschoolers (aged 3-5 years), 9—11 h
for school-aged children (aged 613 years), and 8—10 h for teen-
agers (aged 14-18 years).'® Similar recommendations were
made by the American Academy of Sleep Medicine.'”
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However, in daily life, children rarely comply with these
recommendations. As several US national surveys showed,
approximately 29% of infants, 21% of toddlers, 22% of pre-
schoolers and a percentage ranging from 17% up to 36% of
school-aged children sleep fewer hours than recommended.'®""
This relative lack of sleep becomes even more relevant in adoles-
cents since 32-45% of them do not get the optimal amount of
night sleep,'**° with up to 72.7% reporting, on average, less than
8 h of sleep on school nights.”! Among the factors affecting sleep
across developmental periods is screen time, considering the
unquestionable rise of the digital environment in the last decades.

Medical societies, such as the American Academy of Pediat-
rics and the World Health Organization, have recommended
that children aged 0—1 years should not be exposed to media
use and that children 25 years of age should not exceed 1-2 h
of screen time per day.””**> However, children worldwide do
not follow these recommendations in everyday life, using
screens for longer times.**

With regard to the Italian pediatric population, no study
included epidemiologic data on sleep habits together with the
prevalence of sleep disorders along the developmental period.
Several authors have investigated sleep habits in preschool-
aged children, schoolchildren, and adolescents,>° but only a
few studies have focused on early infancy.>' *> However, many
epidemiologic studies date back to more than a decade®*""';
for this reason, they do not consider the recent impact of tech-
nology and screen use on pediatric sleep. On the other hand,
some authors focused on sleep disorders**>® while others
focused on media use alone.*™3%3%-33

With regard to sleep disorders, insomnia—defined as a per-
sistent difficulty in falling or remaining asleep—is the most
common sleep disorder in the pediatric age.’” However, a vari-
ety of sleep disorders may affect children and adolescents, such
as sleep breathing disorders, sleep-related movement disorders,
parasomnias, and excessive daytime sleepiness.*®

According to the authors’ knowledge, little comprehensive
work has been dedicated to analyze both physiological and dis-
ordered sleep in pediatric population-based studies.>” There-
fore, given the lack of comprehensive studies in Italian children
and adolescents, the aim of this study was to offer an up-to-date
description of sleeping habits in these individuals, together with
the current epidemiology of the most common sleep disorders
in the Italian pediatric population.

METHODS

Participants
Parents of typically developing children and adolescents aged
1 to 18 years completed an online survey. The survey was
developed and conducted following the guidelines set by the
Checklist for Reporting Results of Internet E-Surveys (CHER-
RIES)* and advertised via social media, for a limited time win-
dow (May 7-June 15, 2020). Data were organized according to
age group: 1-3 years, 4-5 years, 6—12 years, and 13—18 years.
Data for this study were extrapolated from the results of a
research project aiming to evaluate the differences in sleep
habits and disorders before and during the coronavirus disease
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2019 (COVID-19) lockdown.*' In Italy, measures to prevent
the spread of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) included nationwide school closure from the
March 4, 2020, until the end of the school year.

Retrospective questions were used to estimate perceived
changes across 2 time periods: from “before the lockdown” (ie,
in the last month before the outbreak) to “during the lockdown”
(ie, in the 7 days prior to filling out the survey); for this study,
only data on the period before lockdown were used. The period
between reporting and the month prior to lockdown was approxi-
mately 1 month.

There was no monetary or credit compensation for partici-
pating in the study. The study protocol was approved by the
Ethics Committee of the Department of Developmental and
Social Psychology of the Sapienza University of Rome and was
conducted in accordance with the Declaration of Helsinki.

Measures

A specific questionnaire gathering retrospective information
about the month before the COVID-19 lockdown was arranged
for the survey. The questionnaire was divided into 4 sections.
The first section was devoted to the collection of demographic
data (age, sex caregiver education, region of Italy). A second
section was organized to gather information on sleep arrangement
and schedule during weekdays and during weekends (bedtime,
rise time, sleep latency, sleep duration, co-sleeping). A third sec-
tion of the survey was related to family composition, screen
exposure time, and use of over-the-counter or prescription drugs
for sleep disturbances. A further question asked if the child/
adolescent was typically developing or if he/she had specific dis-
eases, such as neurodevelopmental disorders, migraine, epilepsy,
allergies, etc. Finally, caregivers completed a fourth section con-
sisting of an adapted version of the Sleep Disturbance Scale for
Children (SDSC).*

The SDSC was originally validated in a sample of 6- to 16-
year-old healthy children from the general population,** but
was also used for younger neurotypical and neurodiverse chil-
dren.*> In order to facilitate the completion of the question-
naire and simplify data collection, questions of the SDSC
related to sleep-disordered breathing and daytime sleepiness
and parasomnias were collapsed and reduced; therefore, the
number of items was reduced to 13 items in total.

Data analysis
Descriptive statistics were applied to characterize sociodemo-
graphic variables, sleep patterns, and sleep disturbances. Data
were reported as frequencies and percentages for comparisons
between the age, sex, and geographical area groups (north, cen-
ter, and south of Italy). Chi-square tests were conducted to com-
pare sleep patterns, sleep schedule, and sleep disturbances
between different sexes, age groups, and geographical area
groups. Fisher’s exact test was applied when appropriate. Mode
and mean values were calculated with their respective 95% con-
fidence intervals for all sleep pattern parameters, in order to
compare them between different age groups.

For all comparisons, P values less than .05 were considered
to be statistically significant. For each sleep parameter, the
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comparisons between groups were reported only when statisti-
cally significant. Statistical analyses were performed using
the SPSS Statistics for Windows, Version 17.0 (SPSS, Inc,
Chicago, IL).

RESULTS

Population demographics

A total of 5,805 participants completed the survey. From this
sample, we excluded all individuals who reported to have
comorbidities or neurodevelopmental disorders (1,491), in order
to evaluate only healthy and typically developing children and
adolescents. Respondents were 4,321 typically developing indivi-
duals, of whom 2,102 were females (48.6%). The sample demo-
graphics data are reported in Table 1.

Bedtimes and rise times

Bedtime and rise times for age groups are shown in Table 2;
P values show differences between all age groups. For the total
sample, the most frequently reported bedtime was between 9
and 10 pm during weekdays (56.6%) and 10—11 pm during week-
ends (39.0%) (Table 2).

The percentages of respondents reporting bedtime between 9
and 10 pm on weekdays and weekends were as follows: 51.6% and
43.5% for toddlers, 57.6% and 39.8% for preschoolers, 62.3% and
31.6% for school-aged children, and 39.8% and 7.8% for teen-
agers. In adolescence, the most frequently reported bedtime was
between 10 and 11 pm during weekdays (44.3%) and between
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11 pm and 12 am (46.9%) during weekends. Late bedtime (after
11 pm) changed relevantly between weekdays and weekends in all
age groups: 3.7% vs 8.5% of toddlers, 1.3% vs 10.5% of pre-
schoolers, 0.9% vs 17.2% of school-age children, and 12.6% vs
61.6% of adolescents (Table 2). During both weekdays and week-
ends, children and adolescents from northern Italy reported, on
average, earlier bedtimes than those in central and southern Italy
(Table S1 in the supplemental material).

For rise time, the modal value during weekdays was between
7 and 8 am (57.7%); during weekends, children and adolescents
tended to wake up later: modal value 89 am (39.3%) (Table 2).

The percentages of respondents reporting rise times between
7 and 10 am on weekdays and weekends were as follows: 52.6%
and 37.9% for toddlers, 64.9% and 31.5% for preschoolers, 61.0%
and 19.7% for school-aged children, and 37.9% and 7.5% for
teenagers. Late rise time (after 9 am) changed relevantly between
weekdays and weekends in all age groups: 5.0% vs 13.8% of tod-
dlers, 1.7% vs 22.0% of preschoolers, 1.2% vs 34.7% of school-
age children, and 1.2% vs 59.3% of adolescents (Table 2).

In line with the reported bedtime data, the proportion of chil-
dren reporting rise times before 7 am was greater in northern
than in central and southern Italy and vice versa after 8 am
(Table S1).

With regard to age-related differences, adolescents showed a
delayed bedtime compared with the other age groups, with
12.6% of teenagers going to bed after 11 pm during weekdays
(vs 0.9% of school-aged children) and 14.7% going to bed after
12 am during weekends (1.1% of school-aged children). Con-
cerning rise time, on weekdays, adolescents were the group
waking up early most frequently (56.3% before 7:00 am vs

Table 1—Characteristics of the participants.

Il rights reserved.

Downloaded from jesm.aasm.org by Oliviero Bruni on Afril 1, 2023. For personal use only. No other uses without permission.

Copyright 2023 American Academy of Sleep Medicine.

Age Group
1-3 Years 4-5 Years 6-12 Years 13-18 Years
(n =1,272) (29.4%) (n = 896) (20.7%) (n = 1,843) (42.7%) (n = 310) (7.2%) Total (n = 4,321)

Sex

Male 685 (53.9%) 456 (50.9%) 931 (50.5%) 147 (47.4%) 2,219 (51.4%)

Female 587 (46.1%) 440 (49.1%) 912 (49.5%) 163 (52.6%) 2,102 (48.6%)
Italian region

Northern Italy 858 (67.5%) 619 (69.1%) 1,257 (68.2%) 211 (68.1%) 2,931 (68.2%)

Central ltaly 212 (16.5%) 137 (15.3%) 301 (16.3%) 56 (18.1%) 706 (16.3%)

Southern Italy 202 (15.9%) 140 (15.6%) 285 (15.5%) 42 (13.9%) 670 (15.5%)
Family income

Low 157 (12.5%) 88 (9.9%) 170 (9.4%) 28 (9.2%) 443 (10.4%)

Middle 1,024 (81.2%) 714 (80.4%) 1,479 (81.4%) 242 (79.6%) 3,459 (81.0%)

High 80 (6.3%) 86 (9.7%) 167 (9.2%) 34 (11.2%) 367 (8.6%)
Siblings

Only child 769 (60.5%) 332 (37.1%) 443 (24.0%) 61 (19.74%) 1605 (37.2%)

2 children 442 (34.8%) 491 (54.8%) 1,135 (61.36) 173 (55.8%) 2,241 (51.9%)

3 children 53 (4.2%) 63 (7.0%) 227 (12.3%) 64 (20.6%) 407 (9.4%)

> 4 children 7 (0.6%) 10 (1.1%) 37 (2.0%) 12 (3.9%) 66 (1.5%)
Values are presented as n (%).
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34.1% of school-aged children), while they were the group
most frequently waking up late during weekends (30.6% after
10:00 am vs 7.4% of school-aged children) (Table 2). No sig-
nificant difference between sexes was found for rise time and
bedtime.

Sleep duration

Night sleep duration, 24-h sleep duration, and sleep latency for
age groups are shown in Table 3; P values show differences
between all age groups. For the total sample, the most com-
monly reported night sleep duration was between 8 and 9 h dur-
ing weekdays (37.9%), while during weekends, 36.5% of
participants reported a night sleep duration between 9 and 10 h
and 34.2% between 8 and 9 h per night (Table 3).

With regard to age-appropriate nappers (toddlers and pre-
schoolers), the measure of 24-h sleep duration can be more
informative than night sleep duration only, due to the presence
of daytime naps. During weekdays, most toddlers (30.9%) slept
between 10 and 11 h/day, whereas most preschoolers tended to
sleep between 9 and 10 h/day (36.6%). Similar results were
found on weekends: 31.8% of toddlers slept 10-11 h/day;
32.5% of preschoolers slept 9-10 h/day (Table 3). A relevant
percentage of children and adolescents had a shorter 24-h sleep
duration than recommended, as shown in Figure 1.

Daytime napping of at least 1 hour was present in 92.6% of
toddlers, in 35.2% of preschoolers, in 2.2% of school-aged chil-
dren, and in 4.6% of adolescents (Table S2). Night sleep dura-
tion on school days was found to be significantly different for
adolescents compared with the other age groups, with 12.0% of
adolescents sleeping less than 7 h per night (vs 1.6% of school-
aged children) (Table 3). During weekend nights, both adoles-
cents and school-aged children tended to sleep 8-10 h per night
(68.5% of adolescents and 77.3% of school-aged children). The
differences between Italian regions in night and 24-h sleep
duration are reported in Table S1. No significant difference
between sexes was found for night and 24-h sleep duration.

Sleep latency

The percentage of children taking more than 30 minutes to fall
asleep progressively decreased from toddlers to school-aged
children (15.5% of toddlers, 9.5% of preschoolers, and 6.7% of
school-aged children). In adolescence, this percentage increased,
with 13.6% of teenagers needing more than 30 minutes to fall
asleep (Table 3).

Screen time

Up to 38.3% of children between 1 and 3 years of age were
reported to spend more than 1 h/day using devices with screens
such as a smartphone, tablet, or television. After 4 years of age,
the majority of children and adolescents spent more than
1 h/day of screen time, with 31.1% of adolescents using elec-
tronic devices for 2 h/day or more. The proportion of children
going to bed later increases as the number of hours spent in
front of a screen increases (Figure 2). No significant correlation
was found between screen time and night/total sleep duration
and sleep latency, both on weekdays and weekends.

Journal of Clinical Sleep Medicine, Vol. 19, No. 4
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Co-sleeping

Co-sleeping was adopted by families of 37.0% of toddlers,
26.7% of preschoolers, 13.3% of school-aged children, and
2.3% of adolescents. There were also significant differences in
co-sleeping among geographical areas: northern Italy, 22.7%;
central Italy, 25.3%:; southern Italy, 28.0% (x* = 8.755; P =
.013) (Table 3) and among sexes: males (26.2%) and females
(21.5%).

Sleep disorders

The prevalence of the sleep disturbances investigated through
our questionnaire among different age groups and in the whole
sample is summarized in Table S3 and in Figure 3.

The most frequently reported sleep disorder in our sample
was restless sleep (35.6%), followed by difficulties falling
asleep (16.8%), > 2 night awakenings (9.9%), and bruxism
(9.6%). Despite being the most reported sleep disturbance at all
ages, restless sleep tended to significantly decrease in frequency
with age (from 49.9% in toddlers to 16.7% in adolescents; P <
.05). In addition to restless sleep, the main disturbances reported
were as follows: (1) in toddlers, > 2 night awakenings (23%) and
difficulties falling asleep (20.8%); (2) in children aged 4 to
12 years, bruxism (14.9% in preschoolers and 11.4% in school-
aged children) and difficulties falling asleep (16.3% in preschoolers
and 14.6% in school-aged children); (3) in adolescents, difficul-
ties falling asleep (14.5%), daytime sleepiness (8.6%), and brux-
ism (7.2%).

The reported prevalence of snoring/apnea and hypnic jerks
did not differ significantly between age groups. Sleepwalking
and sleep terrors tended to decrease with age, while nightmares
increased in preschoolers and schoolers. On the other hand,
daytime sleepiness increased with age.

None of the investigated sleep disturbances was found to
have a significantly different prevalence rate in the different
geographical areas of Italy (Table S4). The majority of sleep
disturbances were not found to be significantly more prevalent
in males or females, except for hypnic jerks and bruxism (more
frequent in males) and difficulties falling asleep (more frequent
in females) (Table 4).

DISCUSSION

In our study, based on a large cohort of Italian children, we used
online parent-reported measures aiming to provide up-to-date
data concerning Italian children’s sleep habits, and provide the
estimated prevalence of the most common sleep disorders in the
Italian pediatric population.

Consistent with other studies, a developmental
trend in some sleep characteristics can be found through child-
hood and adolescence. In our sample, indeed, total and night
sleep time decreased with increasing age, especially during
weekdays. An important decrease in total and night sleep
was reported in the transition from school age to adolescence.
It should be noted that most of our sample did not meet the age-
specific National Sleep Foundation recommendations for total
sleep duration'®: during weekdays, approximately 62.8% of

18,20,25,46,47
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toddlers and 71.5% of preschoolers slept less than 11 and
AN 10 h/day, respectively (which is the minimum amount of sleep
o2 < recommended), whereas 61.6% of school-aged children slept
1 I E f—rl less than the recommended 9 h/day and 49.3% of adolescents
s 5? ?3 S slept less than 8 h/day (minimum number of hours suggested by
= P RS the National Sleep Foundation) (Figure 1). Our results are in
'5; g = ; line with the findings of a recent Italian systematic review™®
L2|x|L and seem even more worrying than those found by a large sur-
S| =T vey conducted in Italy in 2017,* according to which one-third
of children and half of teenagers slept less than the recom-
mended amount. In our study, instead, preschoolers were the
a = é = § age group that more frequently did not have enough sleep.
v|viv Moreover, the rate of individuals having insufficient sleep in
Italy is higher than that reported by international studies: in a
recent survey in American children,'® recommendations on
SN . sleep duration were not met by 36.4% of school-aged children
" Lfmr 3’? "\T §’ and 31.9% of.adolescents. It is worth noting that, in the teenage
S hoel BB el years, sleep times vary more relevantly than in other develop-
: TINIT|E mental periods between weekdays and weekends (12.6% of
X § § °S° § adolescents go to bed after 11 pm during weekdays vs 61.6%
- 23T |a during weekends), probably as a result of social habits.
B8|F|™ Our survey also investigated differences in sleep duration
T between Italian geographical areas. Some differences in week-
sl day bedtime and rise time across northern and central/southern
s ‘::‘; = Italy were found, with children and adolescents of northern
» g Tlo| Italy showing more frequent earlier bedtime and rise time than
$ 3= ﬁ' <o'r their peers in central and southern Italy. This could be explained
o §‘ § <\ both by cross-cultural differences (eg meal time and working
& 5 8 g; g time) and/or by differences in sunlight exposure, influencing
Ilsigle circadian rhythms.*’ Our findings are corroborated by a study
2|° |- in Chile demonstrating that inhabitants of northern latitudes
S slept less than their southern counterparts and postulated that
_é g é\o‘ < people living at different latitudes are exposed to5 éiifferent sun-
1S < |10 i < set and sunrise times, affecting their sleep time.”” With regard
Ol e :r) i LS to cross-cultural differences, a multicentric study showed that
g § <~ % o gl sleep patterns varied significantly between predominantly Asian
3 2 RIS or White preschool-aged children, with a wide range of bedtimes,
o 21d|ES varying from as early as 7:43 pMm in Australia and New Zealand to
& Sy~ as late as 10:26 pm in India.”' Moreover, even in the same coun-
= ST try, important variations in sleep patterns between weekdays and
@ NN weekends can be found. For instance, Canadian children and
E SIRIS| adolescents were reported to have bedtimes ranging from around
£ SIS 5 10 pm during weekdays up to almost midnight during week-
i % 2le|s | 5 ends.>? It is therefore difficult even for scientific societies to pro-
= : : i: ; S é vide recommended bedtimes and rise times, given the normal
g < ?g f; TC{; § é variability in daily routines.'®'” However, considering that chil-
2 % f; Z/ g/ € dren in Italy start school around 8:00 Awm, late bedtimes during
@ S|e|2|Y 2 weekdays are alarming and suggestive of insufficient sleep.
= ) A previous study on sleep habits in Italian children under
s = 6 years of age showed a decrease with age of total sleep time,
-% o % sleep lqtency, night awakenings, agd sleep problems.”’ Cons.is—
3 % ° tently, in our sample, total sleep time seems to decrease with
o 2 = increasing age, as well as sleep latency, night awakenings, and
o & e E|€|e é_ difficulties falling asleep, which decrease wzith age from 0 to
"I_’ 5 UE) I 5 o 6 years, as in the previously mentioned study.?
@ S| ﬁl 8| cl 2 Among the factors affecting sleep at developmental age,
|‘—% - § screen use certainly deserves attention, considering the unques-
tionable rise of the digital environment in the last decades.
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Figure 1—Twenty-four-hour sleep duration.
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(A) Twenty-four-hour sleep duration in toddlers and preschoolers during weekdays. Recommended sleep duration according to the National Sleep Founda-
tion: 11=14 hours/day for toddlers and 10-13 hours/day for preschoolers.'® (B) Twenty-four-hour sleep duration in school-aged children and adolescents during
weekdays. F1%6ecommended sleep duration according to the National Sleep Foundation: 9-11 hours/day for school-aged children and 8-10 hours/day for
adolescents.

Journal of Clinical Sleep Medicine, Vol. 19, No. 4 666 April 1, 2023



Il rights reserved.

Downloaded from jcsm.aasm.org by Oliviero Bruni on Afril 1, 2023. For personal use only. No other uses without permission.

Copyright 2023 American Academy of Sleep Medicine.

M Breda, A Belli, D Esposito, et al.

Sleep habits and disorders in Italian children

Figure 2—Bedtime changes for screen time spent in different age groups.
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Numbers of hours/day spent on screen devices are indicated as follows: < 1 hour/day (< 1 h); from 1 to 2 hours/day (1-2 h); 3 hours or more (= 3 h).

Medical societies, including the American Academy of Pediat-
rics and World Health Organization, have recommended that
children aged 0-1 year should not be exposed to media use and
that children 2—5 years of age should not exceed 1-2 h of screen
time per day.”>?* However, children worldwide do not follow
these recommendations in everyday life, using screens for lon-
ger times.>* For example, a study showed that, as of 2014 in the
United States, children aged 2 years or less averaged around
3 h/day of screen time.> In our sample, 3.7% of children aged
1-5 years exceeded the 2 h of screen time per day, which is
even more worrisome considering the common bias in parental
reports, which show difficulties in estimating the exact time
spent on electronic devices.”* This bias could also be present
for our adolescent sample, given that the parents reported that
31.1% of their adolescent children spent 2 h or more using elec-
tronic devices, while the average daily screen time reported in
the literature is 8.8 h in teenagers aged 13—17 years.”

Journal of Clinical Sleep Medicine, Vol. 19, No. 4

Prolonged screen time has been reported to affect both sleep
duration and sleep quality. Accordingly, a 2014 US poll by the
National Sleep Foundation showed that mean sleep time is sig-
nificantly reduced in children and adolescents who use their
electronic devices in their bedroom (7.3 h/night), compared
with their peers who do not (8.3 h/night).*® Furthermore, longer
screen times have been associated with increased sleep distur-
bances, as reported by parental questionnaires across all ages.>”
More recently, research focused on new media usage, with a
large Italian survey showing that toddlers using a smartphone
or tablet daily had higher odds of sleeping less and taking lon-
ger to fall asleep.”” In our sample, longer screen time was asso-
ciated with later weekday bedtime in all age groups, but not
specifically with any sleep disturbance.

A common, yet controversial, sleep practice in children is
the sharing of a sleeping surface or room (ie, co-sleeping and/or
bed-sharing). There is great diversity in the frequency of
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Figure 3—Prevalence of sleep disorders in the different age groups.
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13-18 years 14.5% 2.0% 4.7% 1.3% 3.0% 16.7% 3.6% 1.3% 0.3% 7.2% 1.0% 8.6%

RMD = rhythmic movements disorder.

prevalence of co-sleeping.’” Also, in our sample, the prevalence
of co-sleeping increases from northern (22.7%) to southern
Italy (28%). Moreover, interestingly, in our sample, more males
than females co-slept with their parents, which has been described

co-sleeping and/or bed-sharing around the globe, with Western
nations generally exhibiting lower rates than developing coun-
tries.”® However, it is worth noting that, even within the same
countries, a high heterogeneity has been documented in the

Table 4—Sleep disorders by sex.
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Female Male P Total

Difficulties falling asleep 316 (18.9%; 17.1-20.8%) 269 (14.8%; 13.2-16.4%) .001 585 (16.8%; 15.5-18.0%)
Anxiety at bedtime 128 (6.9%; 5.8-8.1%) 132 (6.7%; 5.6-7.8%) J73 260 (6.8%; 6.0-7.6%)
Hypnic jerks 85 (4.2%; 3.3-5.1%) 120 (5.7%; 4.7-6.6%) .034 205 (5.0%; 4.3-5.6%)
RMD 33 (1.6%; 1.1-2.1%) 48 (2.2%; 1.6-2.8%) 150 81 (1.9%; 1.5-2.3%)
Night awakenings > 2 180 (9.4%; 8.1-10.7%) 213 (10.4%; 9.1-11.7%) .300 393 (9.9%; 9.0-10.9%)
Restless sleep 646 (34.1%; 32.0-36.2%) 748 (37.0%; 34.9-39.1%) .058 1,394 (35.6%; 34.1-37.1%)
Snoring/apneas 75 (3.6%; 2.8-4.4%) 80 (3.6%; 2.9-4.4%) .940 155 (3.6%; 3.1-4.2%)
Sleepwalking 70 (3.4%; 2.6-4.2%) 72 (3.3%; 2.6-4.1%) .908 142 (3.4%; 2.8-3.9%)
Sleep terrors 42 (2.0%; 1.4-2.7%) 42 (1.9%; 1.4-2.5%) 812 84 (2.0%; 1.6-2.4%)
Bruxism 176 (8.6%; 7.4-9.8%) 230 (10.6%; 9.3-11.9%) .026 406 (9.6%; 8.7-10.5%)
Nightmares 124 (6.6%; 5.5-7.7%) 108 (5.4%; 4.4-6.4%) 107 232 (6.0%; 5.2-6.7%)
Daytime sleepiness 80 (4.1%; 3.2-5.0%) 66 (3.2%; 2.4-3.9%) 113 146 (3.6%; 3.0-4.2%)
Co-sleeping 425 (21.5%; 19.8-23.3%) 538 (26.2%; 24.4-28.1%) <.001 963 (23.9%; 22.7-25.2%)

Values are presented as n (%; 95% confidence interval). RMD = rhythmic movements disorder.
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previously, even though no clear explanation has been provided.”®
With regard to age-specific prevalence, a recent Italian systematic
review reported co-sleeping in 37-80% of infants and toddlers.*®
Many factors could be related to co-sleeping in children and ado-
lescents, including household factors (ie, number of bedrooms,
siblings) or sociocultural factors, which we have not investigated
in the present study and which could be studied in future research.
Similarly, it should be noted that co-sleeping could have influ-
enced parent knowledge of some sleep-related problems, such as
restlessness, snoring, bruxism, or parasomnias. Our results (37%)
are consistent with the most recent literature™*° and confirm that
co-sleeping is a common practice in Italy, influenced by geograph-
ical differences among regions.

The most frequent sleep problem reported in our sample was
restless sleep (Figure 3). Restless sleep disorder, a newly defined
clinical entity, is characterized by large body movements and repo-
sitioning during the whole night, for a minimum of 5 movements/h,
in the absence of another condition able to explain it.°' " The
prevalence of restless sleep disorder is estimated to be 7.7%
among children referred to a single sleep disorders center.* We
believe that at least a portion of the individuals reporting restless
sleep in our survey might have been affected by restless sleep
disorder, but caution should be made when interpreting the find-
ings about restless sleep, as it can be a clinical manifestation
found in up to approximately 80% of children with other sleep,
neurodevelopmental, or medical conditions.®> An interesting and
new addition to the literature of restless sleep is the fact that,
according to parents’ report, the prevalence of restlessness during
sleep decreases with age.

On the contrary, the disorder with the lowest prevalence in our
sample was rhythmic movements disorder (eg, head banging and
body rocking; Figure 3). The limited epidemiological studies on
childhood rhythmic movements disorder provide a wide range of
prevalences,’® ranging from 1.4% in school-aged children up to
66% in infants.®”®® However, in accordance with our results,
previous studies also found a decreasing prevalence of rhythmic
movements disorder after the first year of life.®”-*%7°

Another common sleep-related movements disorder is sleep
bruxism, described as the occurrence of phasic or tonic mastica-
tory muscle activity during sleep.”' It is more frequently
described in individuals with rapid eye movement (REM) sleep
behavior disorder, obstructive sleep apnea, or epilepsy.”> A
highly variable prevalence of bruxism has been reported in chil-
dren, ranging from 6% to 50%.”> The results of our study sup-
port the lower prevalence rates, with a peak prevalence during
preschool age (Figure 3).

From a general standpoint, parasomnias in our sample tended
to decrease with age, in agreement with the literature’’: sleep
terrors and sleepwalking showed the highest prevalence in chil-
dren aged less than 4 years, while they were the least prevalent
parasomnia during adolescence (Figure 3). On the other hand,
nightmares showed the highest prevalence in preschoolers and a
progressive decrease with age (Figure 3), as previously reported
by other authors.”

In our population, difficulties falling asleep had a prevalence
ranging from 20.8% in toddlers to approximately 15% in the
other age groups, while night awakenings (> 2/night) occurred
in 23% of toddlers and decreased to 3% in adolescence,
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according to the literature.>” On the other hand, a recent Norwe-
gian study conducted through direct semi-structured interviews
found that only 2.5% of children aged 4—6 years met the criteria
for insomnia.”” In a cohort of children aged 5—12 years, insom-
nia symptoms were found in 19.3% of the sample, with diffi-
culty falling asleep being the most frequent type of complaint
among those with insomnia (44.7%).”° In a study in 6- to
18-year-old children and adolescents, 18.8% were diagnosed
with insomnia.”” Adolescent insomnia is one of the most stud-
ied sleep disorders, frequently associated with sleep hygiene
problems and delayed sleep phase.’” Its prevalence differs sig-
nificantly in different studies, ranging from 4% to 39%, proba-
bly because of the diagnostic tools and criteria used*®’*®'; in
our study, sleep-onset insomnia (measured as parent-reported
“difficulties falling asleep”) was found in 14.5% of adolescents.

Excessive daytime sleepiness, defined as difficulty staying
awake or an increased desire to sleep during the day, is a rela-
tively common symptom among children and adolescents. In
prepubertal children, a prevalence ranging from 4% to 20% has
been found in different studies,®®’®** while during adoles-
cence, it increases to 16-47%.%%* This increasing trend with
age is supported also by our data (Figure 3), even if, in our pop-
ulation, the prevalence of daytime sleepiness was lower than in
the literature, possibly because parental reports might not reli-
ably identify excessive daytime sleepiness.

Limitations

As information was been collected through questionnaires com-
pleted by parents, it is possible that they tended to give
responses that minimalize bedtime and screen exposure of their
children or that they were not able to give accurate information
about their son’s sleep, especially if an adolescent. Otherwise,
when co-sleeping is present, parents can give more precise
details. Moreover, parent-reported measures could be influ-
enced by the distress the pandemic caused and by recall bias
(sleep data regarding the month before the COVID-19 lock-
down were collected later, during the lockdown itself); addi-
tionally, self-selection bias is inherent with the online survey
methodology that uses nonprobability sampling. Furthermore,
as some measures (ie, bedtime, rise time, sleep duration, sleep
latency, difficulties falling asleep) were collected as separate
items on the online survey, it is possible that parent-provided
data did not always match with their other answers (eg, bed-
times not completely coherent with reported sleep duration).
However, despite these limitations, parental reports have been
demonstrated to be a reliable source of information, especially
in large samples, typically agreeing with direct measurements
of sleep.®>*7

CONCLUSIONS

The results of this study showed that Italian children are at high
risk of various sleep symptoms and disorders. It also empha-
sizes the importance of the developmentally based evaluation
of sleep habits and disorders, since there are several age-related
changes that should be taken into account by health care
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providers. Sleep can be influenced by a variety of ecological,
cultural, and ethnic differences, as noted within regions of Italy.

Therefore, it is highly recommended that all pediatric health
care providers consider screening for sleep issues in their com-
prehensive assessment of all children and adolescents, accord-
ing to age, sex, development, and relative change in prevalence
of sleep disorders.

Future longitudinal studies (possibly including objective
measurements of sleep, such as actigraphy) are needed to assess
the negative trend in total sleep duration as well as the relation-
ship between sleep and screen exposure. Moreover, reliable and
recent data on sleep in children are fundamental for pediatri-
cians and other professionals to better understand sleep and to
detect its disturbances in children and adolescents early.
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