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Abstract

Objective: During childhood sleep duration, quality and patterns evolve and 
change greatly and relate strongly to healthy development. This systematic review 
aims to summarize the literature on sleep characteristics in the Italian pediatric 
population, adopting a cultural perspective. 

Method: Pubmed, PsycINFO and Medline databases were systematically 
searched. Eligible studies had to: include Italian children and adolescents; report data 
for one or more sleep-related variables; be published in English or Italian. 

Results: Twenty-nine studies were selected including 18551 Italian children or 
adolescents. Studies were categorized by age group: infancy and toddlerhood (0-3 
years); preschool and school age (3-12 years); adolescence (12-18 years) and mixed 
age groups. Overall, studies showed that the Italian pediatric population present 
shorter sleep duration and longer sleep onset latency compared to international 
recommendations. Furthermore, data indicate high prevalence of dysfunctional sleep 
habits, such as late bed-time (all age groups), involvement of parents during bed-time 
(infancy and toddlerhood), and high variability between sleep times on week-days vs. 
weekends (adolescence). Nevertheless, most studies lacked comprehensive data on 
sleep patterns, focusing instead on isolated variables. 

Conclusion: These results suggest a strong trend among Italian children and 
adolescents towards unhealthy sleep patterns. Comprehensive data are still lacking 
and large studies evaluating a broad range of sleep characteristics in Italian pediatric 
populations are needed. Data strongly suggest that Italian Pediatric Primary Care 
should place higher focus on sleep problems and implement clinical protocols 
directed towards improving sleep patterns in children and adolescents.
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Introduction 
Background

Given its centrality to optimal health and function, 
sleep consolidation is a key psychophysiological 
process during childhood development, a dynamic 
period that is characterized by the rapid evolution of 
sleep duration and architecture (Ohayon et al., 2004). 
During early infancy, sleep is distributed throughout the 
day and night, and it is characterized by short periods 
of sleep which are based on feeding frequency. Around 
10 weeks of age, infant sleep starts to consolidate in 
the nocturnal period (Davis, Parker & Montgomery, 
2004). This sleep consolidation process depends on 
a complex interplay between biological processes, 
and environmental, behavioral and social factors. 
Particularly, the most impacting factors seem to be 

parenting practices, expectations and routines (Mindell 
& Owens, 2015).

Therefore, the consolidation of the sleep-wake 
patterns during childhood is bidirectionally linked with 
multiple developmental and environmental systems. 
El-Sheikh & Sadeh (2015) proposed an ecological 
systems perspective about sleep in the early stages of 
life. Based on this model, sleep consolidation processes 
could influence and at the same time are affected by 
several factors such as the child development, family, 
social and cultural context. Parents and caregivers 
behaviors and cognitions influence children’ sleep, and, 
at the same time, infant sleep represents a key factor 
in family adjustment and parental sleep (Tikotzky & 
Sadeh, 2009). The family plays a vital role in creating 
a healthy environment for the baby to sleep at night 
and wake during the day. Moreover, the social context, 
including peer relationship, friends, school habits and 
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sleep disorders are generally poorly diagnosed and 
treated in many clinical settings (Meltzer et al., 2014). 
Importantly, theoretical models on developmental sleep 
underlie the importance to consider cultural influences 
on sleep habits and patterns (Sadeh et al., 2010). 
Previous work stressed the need to document pediatric 
sleep patterns by taking into consideration culture-
specific issues (Jenni & O'Connor, 2005). This is 
because culture may play an important role in defining 
parental behaviors and beliefs, as well as the attitudes 
of the children and adolescents themselves. Thus, 
adopting a cultural perspective may help cross-cultural 
comparisons and development of specific guidelines 
pertinent to local primary care. 

The present systematic review aimed to describe 
sleep characteristics in the Italian pediatric population 
in order to provide useful data for cross-sectional 
comparisons and to delineate guidelines for Italian 
pediatric clinical practice. Three developmental age 
groups were considered: 
a. Infants and toddlers (0-3 years);
b. Preschoolers and school age children (3-12 years);
c. Adolescents (13-18 years).

Sleep characteristics and problems across the 
developmental range
- Infants and toddlers: Families of infants and toddlers 

often reported excessive sleep onset latencies, 
difficulties with independent child sleep initiation 
and frequent night awakenings that necessitate 
parental involvement in resettling the child (e.g. 
Mindell et al., 2006;). In fact, epidemiological 
estimates suggest that as many as 30% of young 
children may experience these problems on a 
regular basis (Mindell et al., 2006). National Sleep 
Foundation (Ohayon et al., 2017; Hirshkowitz et al., 
2015) recommendations for this age group include: 
sleep onset latency (SOL) < 30 minutes, wake after 
sleep onset (WASO) < 20 minutes and total sleep 
time (TST) ranging from 12 to 17 hours for infants 
and from 11 to 14 hours for toddlers. During these 
first years of life, parental behaviors at bedtime 
strongly influence developing sleep patterns (Allen 
et al., 2016). Factors associated with consolidated 
sleep in young children include appropriately early 
bedtimes (e.g. Kohyama et al., 2000) and the child’s 
ability to fall asleep on his/her own without parental 
presence (Mindell et al., 2006). Furthermore, a 
key factor for the establishment of healthy sleep 
habits is the institution of a consistent and regular 
bedtime routine (Mindell et al., 2015). Mindell and 
colleagues (2015) found that this relationship was 
significant across all age groups (infants, toddlers, 
and preschoolers) and different cultures. To institute 
a regular and consistent bedtime routine for infants 
predicted better sleep outcomes in later ages, but 
findings suggested that the most important factor 
was to perform a current regular pre-bed routine. 
Bedtime routines could play a potential role in 
decreasing bedtime arousal, ameliorating children 
ability to fall asleep and to self-sooth (Mindell 
et al., 2015). Furthermore, authors underlined a 
potential possible mechanism for which regular 
bedtime routines are a marker of overall parent 
behavior management, potentially indicating more 
competences to engage in other positive sleep 
practices, such as early bedtimes and parental limit-
setting.

- Preschoolers and school-aged children: During this 

their schedules, learning skills and socio-economic 
background, could play a crucial role in influencing 
children’ sleep. In this context, one of the most studied 
factors is the influence of the school start time (e.g. 
Carissimi et al., 2016). Finally, the cultural context 
influences perceptions, expectations, sleep rules and 
possible interventions for sleep problems. One of the 
most investigated cultural sleep patterns is co-sleeping 
habit. Co-sleeping is defined as bed-sharing typically 
with adult caregivers. In literature, results on co-
sleeping are very controversial and it was associated 
with both positive and negative health related outcomes. 
The practice of co-sleeping and the distribution of sleep 
over 24 hours, can affect sleep pattern and habits of 
families and children. 

Recent studies from many countries reported that 
significant proportions of children and adolescents do 
not achieve the recommended sleep durations outlined 
in clinical guidance (Matricciani, Olds & Petkov, 2012). 
These conditions of sleep deprivation and/or poor 
sleep quality in childhood and adolescence are known 
to be linked with several negative health outcomes 
(Beebe, 2011), behavioral and emotional problems, 
which in turn impact educational progress and social 
development (e.g. Mindell et al., 2017; Hysing et al., 
2016). Particularly, healthy sleep in terms of duration 
and continuity is associated with key developmental 
factors, including general psychological functioning 
(Hatzinger et al., 2014) and cognitive performance (Lam 
et al., 2011). Furthermore, poor sleep plays a role also in 
the social relationship context as peer acceptance, social 
skills, social engagement and emotional’ understanding 
(Vaughn et al., 2015). Recent studies highlighted the 
important role of both nocturnal and diurnal sleep in the 
early stage of life in cognitive and affective processes 
central to self-regulation (Hysing et al., 2016; Bacaro 
et al.,2020). 

During the pediatric age, the main developmental 
sleep issues are bedtime problems, excessive daytime 
sleepiness, awakenings during the night and the 
regularity and duration of sleep. Particularly, in the two 
most widely used diagnostic schedules, the Diagnostic 
and Statistical Manual of Mental Disorders, 5th Edition 
(DSM-5; American Psychiatric Association, 2013) and 
the International Classification of Sleep Disorders, 
3rd Edition (ICSD-3; American Academy of Sleep 
Medicine), there is no a diagnostic distinction between 
adult and pediatric insomnia. Nevertheless, pediatric 
insomnia clinical features include some specific sleep 
issues:
- Unhelpful sleep onset associations (Owens, 2008), 

typically requiring parental involvement in the 
facilitation of sleep onset (e.g. presence, rocking, 
patting) that could be present both when the child is 
put in the bed and during night awakenings. 

- Problems with parental limit setting (Owens, 2008);
- Absence of consistent bedtime routines (Mindell & 

Owens, 2015; Mindell & Williamson, 2018). 
- Poor sleep hygiene, such as the child’s use of 

caffeine, inappropriate sleep schedules (e.g. staying 
up or sleeping late) or use of inappropriately timed 
use of technology (e.g. TV, phone use or playing 
video games). 

- Bedroom environment: Environmental light, noise, 
and temperature of the room can all influence sleep 
continuity.
Prevalence rates for pediatric sleep disorders range 

from 1-3% for obstructive sleep apnea to as high as 20-
30% for insomnia disorder (Owens, 2008). Despite their 
high prevalence and their negative impact, pediatric 
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letting them fall asleep before going to bed, resulting 
in unstructured bedtime routines and delayed bedtime 
(Hense et al., 2011). Nevertheless, no systematic 
review has yet been published that describes these sleep 
characteristics in Italian children and adolescents such 
that it may inform Italian pediatric primary care. 

The present study
This systematic review aims to provide a 

comprehensive overview of the extant literature on 
sleep characteristics (sleep variables, sleep habits) of 
Italian infants, toddlers, preschoolers, school-aged 
children and adolescents and to consequently provide 
data for cross-cultural comparisons, direct research and 
local clinical recommendations. 

Method
The study was conducted in accordance with the 

Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) recommendations 
for reporting systematic reviews and meta-analyses 
(Liberati et al., 2009). The PRISMA checklist is 
available in Document S1.

Inclusion criteria
Study eligibility was assessed using the Population, 

Intervention, Comparison, Outcomes and Study design 
(PICOS) approach (O’Connor et al., 2008). In order to 
be included, studies had to fulfill all following inclusion 
criteria: a) Population: Italian infants, children and 
adolescents ≤ 18 years old; b) Intervention/Exposure: 
any measurement of sleep parameters, sleep duration 
and sleep habits; c) Comparator group: not applicable; 
d) Outcomes: primary outcomes referred to sleep 
parameters and specifically TST; SOL; WASO; 
bedtime; number of awakenings (NA); number of 
naps. Secondary outcomes referred to sleep habits, and 
specifically parental involvement during sleep onset 
and co-sleeping for young children (infants, toddlers, 
preschoolers and school-aged children), bedtime 
routines (all age groups), variability between week 
days and weekends (preschoolers, school-aged children 
and adolescents), use of electronic devices (all age 
groups), circadian preference (all age groups); d) Study 
design: cross-sectional, longitudinal, case control; e) 
Language: English and Italian. No starting publication 
period restriction was made. Studies related to Covid-19 
pandemic situation were excluded from this systematic 
review. The search was conducted up to April 2021.

Search strategy
Several strategies were used for identifying the final 

study sample. 
First, we conducted computer-based searches 

using the electronic databases of Pubmed, PsycINFO 
and Scopus according to the following keywords: 
(((Ital*[Affiliation]) AND (sleep[Title/Abstract]) AND 
(child*[Title/Abstract] OR infan*[Title/Abstract] OR 
toddl*[Title/Abstract] OR preschool*[Title/Abstract] 
OR school*[Title/Abstract] OR adolesc*[Title/
Abstract] OR p*ediatr*[Title/Abstract] OR teen*[Title/
Abstract] OR young*[Title/Abstract] OR youth*[Title/
Abstract]))). 

The literature search, screening of studies, 

age a large proportion of parents tends to be present 
when the child falls asleep, and many families 
practice co-sleeping, especially in preschool years. 
Furthermore, in school-age children, participation 
to extra-school activities and school duties may 
be associated with delayed bedtime (Zhang et 
al., 2010) and, in recent years, attention has been 
dedicated to use of electronic devices at this age 
(Cain & Gradisar, 2010). National Sleep Foundation 
(Ohayon et al., 2017; Hirshkowitz et al., 2015) 
recommendations include: SOL < 30 minutes and 
WASO < 20 minutes, TST between 10 and 13 hours 
for preschoolers and between 9 and 11 hours for 
school-aged children. Important factors associated 
with consolidated nocturnal sleep during this age 
include changes in pre-sleep behavior (e.g. pre-bed 
routines), gradual delaying of bed-time and reduction 
in co-sleeping (Mindell et al., 2013; Galland et al., 
2012). Difficulties initiating or maintaining sleep in 
preschool children are very common, and are often 
associated with bedtime resistance (30-to-50%). 
Similarly, it has been estimated that up to 30% of 
school-age children suffer of insomnia. Parents 
of preschoolers and school-aged children should 
establish a consistent and regular daytime routine in 
order to help the regularization of the child’ sleep-
wake schedule (Mindell & Owens 2015). 

- Adolescents: For this age group, the National Sleep 
Foundation (Ohayon et al., 2017; Hirshkowitz et al., 
2015) indicated as appropriate SOL < 30 minutes, 
WASO < 20 minutes and TST ranging between 
8 and 10 hours. Interestingly, there is growing 
evidence that adolescents nowadays are sleeping for 
significantly less time compared to previous decades 
(Keyes et al., 2015). This could be a consequence 
of the incompatibility of the developmentally 
normative delays to circadian sleep-wake phase 
common at this age and early school start times. 
Other factors highlighted as further impacting 
behavioral sleep problems at this age include 
increased use of electronic devices that is associated 
with later bedtimes, shorter sleep duration, longer 
sleep onset latency, insomnia or sleep difficulties, 
lowered sleep quality or sleep efficiency, and 
reduced daytime functioning or tiredness (Pallesen, 
2008; Owens, 2014). Symptoms of insomnia are 
frequent also during adolescence and are often 
associated with daytime tiredness. Approximately 
4-10% of all adolescents show symptoms of 
insomnia (Gau & Soong, 2003; Ohayon et al. 2000; 
Johnson et al. 2006), ranging even to a diagnosis of 
insomnia (Johnson et al., 2006).

Italian culture and sleep
Several studies focusing on the Italian population 

have concluded that there is poor societal knowledge 
of sleep and its importance to development in children 
(Wolf et al., 1996; Bruni et al., 2004). Indeed, data 
suggest that dysfunctional parental involvement in the 
nocturnal sleep of Italian children is commonplace 
and may represent a risk factor in the development of 
pediatric insomnia (Wolf et al., 1996). Most parents 
and pediatricians in Italy are unlikely to discourage 
excessive active parental presence during the night for 
young children, and usually do not promote typical 
sleep hygiene from early childhood to late adolescence 
(Giannotti et al., 2005). Furthermore, previous studies 
pointed out that in Italy, parents often include their 
children in their adults’ evening social activities and 
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children and adolescents. Participants were subdivided 
into the following age group categories: infants and 
toddlers (respectively 0-1 and 1-3 years, Bruni et al., 
2014; Sette et al., 2017; Chindamo et al., 2019; Fazzi et 
al., 2006; Bacaro et al., 2019; 2020; Bisogni et al., 2015); 
preschoolers and school-aged children (respectively 3-5 
years and 5-12 years, Bruni et al., 2002; 2005; 2009; 
2020; Giganti et al., 2014; Cortesi et al., 2003; 2008; 
2012; Ficca et al., 2011; Melegari et al., 2020; Zaccari 
et al., 2021) and adolescents (12-18 years; Bruni et al., 
2015; Giannotti et al., 2002; Ferranti et al., 2016; Manni 
et al., 1997; Russo et al., 2017). One study (Brambilla 
et al., 2017) evaluated children and adolescents from 0 
to 18 years, but reported data separately for age groups. 
This study was therefore included in all three age group 
categories considering only the associated values for 
each category. The remaining studies recruited mixed 
age samples and have been described separately (Bruni 
et al., 1997; 2008; Brunetti et al., 2001; D’Aniello et al., 
2015; Russo et al., 2007).

The majority of studies utilized self-reported sleep 
measures including questionnaires and diaries. Only 
seven studies used physiological measurement of 
sleep with actigraphy (Cortesi et al., 2012; Giganti et 
al., 2014; Melegari et al., 2020; Zaccari et al., 2021) 
or polysomnography (PSG; Bruni et al., 2002; 2005; 
2009).

Quality assessment scoring of the studies ranged 
from a minimum of 13 to a maximum of 18 with a 
maximum score of 20. All evaluated studies reported 
information on the target population, the sample frame 
and the selection process. All studies used validated 
instruments and provided sufficient information on 
methodology employed. All assessed studies presented 
full results for their reported analyses and provided 
a discussion and conclusion that were justified by 
results. Not all studies discussed limitations. Detailed 
risk of bias assessment evaluations are presented as 
supplementary material Document S2. The total score 
of each study is also presented in table 1.

Qualitative evaluation of level of evidence of 
non-cross-sectional studies

Information on assessed variables, sample size and 
reported data were evaluated. Only one study included 
physiological sleep measures (Bruni et al., 2005). 
Furthermore, three studies did not report the mean age 
of participants (Bruni et al., 2014; Sette et al., 2017; 
Zaccari et al., 2021). Finally, the experimental study 
(Giganti et al., 2014) had a relatively small sample 
size composed of only 23 participants compared to 
longitudinal studies (Bruni et al., 2014, 2015; Sette 
et al., 2017) with much larger sample sizes (>200 
participants).

Infancy and toddlerhood
The main results for studies that evaluated sleep 

parameters and characteristics in Italian infants and 
toddlers (0-3 years) are presented in table 2.

Sleep parameters
- TST: On average, based on data from questionnaires and 

structured interview directed to parents, Italian infants 
and toddlers (N= 2409) were reported to sleep in total 9.6 
hours (averaged from Bacaro et al., 2019; Brambilla et al., 
2017; Bruni et al., 2014; Chindamo et al., 2019). 

- WASO and NA: In three studies (Bruni et al., 2014; Sette 

examination of full texts and extraction of data was 
conducted by the first author (V.B.), with the help of a 
graduate student. Whenever there was disagreement the 
inclusion or exclusion of an article was discussed by 
all authors. Full-texts were screened for identification 
of further studies that may have met inclusion criteria. 
Published conference proceedings from sleep-related 
journals from 2014 to 2020 were also screened by the 
first author. Both searches and screening were run on 
Citavi 6 (a reference management software; https://
www.citavi.com). 

Data extraction
The first author extracted data to confirm accuracy, 

any doubt was managed through author consensus 
between first and last authors. For each selected study, 
the following socio-demographic and methodological 
variables were extracted: a) year of publication; b) 
sample size; c) health status of participants; d) age range; 
e) average age; f) percentage of females; g) region of 
Italy; i) parental age; l) parental educational level; m) 
study design; n) outcome assessed; o) instruments.

Risk of bias assessment
The risk of bias assessment was performed by the 

first author with the help of a graduate student and 
any doubt was managed through author consensus 
between first and last authors. For assessment of cross-
sectional studies the Appraisal tool for Cross-Sectional 
Studies (AXIS) was used (Downes et al., 2016). This 
tool is composed of 20 items which investigate the 
methodological quality of selected studies by providing 
“yes” or “no” as possible answers. Scoring was made 
assigning 1 for yes and 0 for no. 

There were four longitudinal studies, one 
experimental study, one intervention study, and one 
case-control study. As these were not cross-sectional 
in design, no risk of bias assessment was able to be 
conducted and only qualitative descriptions have been 
provided.

Results
Study Selection

Figure 1 illustrates the detailed flow chart of the 
selection process. Database searching yielded 4141 
abstracts (PubMed: n = 1475; PsycINFO: n = 2599; 
Scopus: n= 67). Of these, 731 were duplicates. After 
removing duplicates, a total of 3410 abstracts remained. 
Titles and abstracts were examined for relevance and 
3327 were excluded. Reference lists of the retrieved 
original articles were screened but no more records 
were found. Sixty-six records were scrutinized and 54 
studies were excluded. A total of 29 studies met the 
inclusion criteria and were therefore reviewed.

Study characteristics and risk of bias 
assessment

A summary of the included studies is presented 
in table 1. Of the included studies, 21 were cross-
sectional studies; three were longitudinal studies (Bruni 
et al., 2005; 2014; Sette et al., 2017); two were an 
intervention study (Cortesi et al., 2012; Zaccari et al., 
2021), two were case-control study (Bruni et al., 1997, 
2020) and one was an experimental study (Giganti et al., 
2014). The sample size ranged from a minimum of 10 
to a maximum of 3463 participants for a total of 18551 
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11:00 p.m. Finally, Bruni et al., 2014 (N=704) found an 
average bedtime at 10:00 p.m.

- Number and duration of diurnal naps: no information 
could be collected.

Sleep habits and problems
- Parental involvement and co-sleeping: Chindamo et al. 

(2019, N=1117) found that 64.6% children slept with their 
parents and 8.4% fell asleep in front of the television. 
Bruni et al. (2014, N=704) and Fazzi et al., (2006, N=50) 
reported that respectively 20% and 54% of infants were 
able to fall asleep alone. Bacaro et al. (2019, N=65) and 
(2020, N=92) found that only approximately 60% of 
parents reported allowing children to fall asleep in their 
own bed. 

- Bedtime routines, circadian preference and use of 
electronic devices during bedtime: no information could 
be collected.

et al., 2017; Brambilla et al., 2017, total N=1931), using 
structured interview directed to parents, data evidenced 
that, on average, the 8.4% of children had more than 
2 awakenings per night. In another study, Fazzi et al. 
(2006) (N=50) found that toddlers had on average 
1.8 nighttime awakenings per night based on parental 
questionnaires. Furthermore, on average, based on data 
from questionnaires directed to parents, Italian infants 
and toddlers (N= 157, averaged from Bacaro et al., 2019; 
2020) were reported to have a WASO of 27.4 minutes.

- SOL: Averaged SOL, based on parental questionnaires, 
(N= 1324) was 28.1 minutes (averaged from Bacaro et al., 
2019; 2020; Chindamo et al., 2019; Fazzi et al., 2006;). 

- Bedtime: Bacaro et al. (2019) found that all children in 
their sample (N=65) had bedtime after 8:00 p.m., with 
49% of them going to bed after 10:00 p.m. Furthermore, 
Bisogni et al., 2015 found that 40% of their sample 
(N=201) were reported to go to bed between 10:00 and 

Figure 1. “Search flow diagram”
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69.50 minutes. This suggests that sleep difficulties 
in children who present with other clinical disorders 
may be more common and severe, compared to the 
general population.

Sleep habits and problems
- Co-sleeping: The study by Cortesi et al. (2004) of 

901 children found a 5% prevalence of co-sleeping. 
Furthermore, Cortesi et al. (2008, N=376) reported 
that co-sleepers showed significantly worse sleep 
parameters than solitary sleepers.

- Parental involvement at bedtime, bedtime routines, 
circadian preference, variability in sleep times 
between week-days and weekends and use of 
electronic devices at bedtime: no information could 
be collected.

Adolescents
The main results for studies that evaluated sleep 

parameters and characteristics of Italian adolescents 
(12-18 years) are presented in table 4.

Sleep parameters
- TST: On average, Italian adolescents (N=6939) 

reported in questionnaires to have TST of 8.6 hours 
(averaged from Brambilla et al., 2017; Bruni et al., 
2015; Ferranti et al., 2016; Giannotti et al., 2015; 
Russo et al., 2017). 

- SOL: One study from Bruni et al., 2015 reported an 
average SOL ranging between 6 and 15 minutes on a 
sample of 850 adolescents.

- Bedtime: Bruni et al. (2015, N=850) reported an 
average bedtime of 10:47 p.m. Manni et al.1997 
(N=1226) found that the 54.2% went to sleep 
between 10:00 and 11:00 p.m. Two studies (Giannotti 

Preschoolers and schooled aged children
Specific main results for preschoolers and school-

aged children (3-12 years) are presented in table 3.

Sleep parameters
- TST: Italian preschoolers and school-aged children 

were reported from their parents in questionnaire and 
structured interview to have an average TST of 9.4 
hours (averaged from Ficca et al., 2011; Brambilla 
et al., 2017, Bruni et al., 2020). Furthermore, from 
polysomnographic and actigraphic studies emerged 
that preschoolers and school-aged children’ TST was 
of 8.9 hours (averaged from Bruni et al., 2002; 2005; 
2009; Melegari et al., 2020; Zaccari et al., 2021).

- WASO and NA: From polysomnographic and 
actigraphic studies emerged that preschoolers and 
school-aged children’ WASO was of 35.4 minutes 
(averaged from Bruni et al., 2002; 2009; Melegari et 
al., 2020; Zaccari et al., 2021). Brambilla et al., 2017 
found that parents of children reported that 8.7% of 
them had > 3 awakenings per night.

- SOL: The averaged parent reported SOL for 
preschoolers and school aged children was 23.4 
minutes (averaged from Ficca et al., 2011; Giganti 
et al., 2014). SOL averaged from polysomnographic 
and actigraphic studies was 14.4 minutes (averaged 
from Bruni et al., 2002; 2005; 2009; Melegati et al., 
2020; Zaccari et al., 2021).

- Bedtime and number of naps: no information could 
be collected.

Finally, extracting only pre-treatment data from a 
randomized controlled trial by Cortesi et al. (2012), 
which included a sample of 134 children from Rome 
with autism spectrum disorder and insomnia, it 
emerged that there was an average TST of 414.03 
minutes, SOL of 85.84 minutes, and WASO of 

Table 2. Infant and toddlers sleep characteristics

 Total Sleep 
Time

Wake after sleep onset Sleep onset 
latency (Mean)

Fall asleep 
alone%

Bedtime Measures

Infants      
Bruni et al., 

2014
9.4 h (mean) 8.8% > 2 awakenings per 

night
Not reported 20% 22:00 Parent-

reported
Sette et al., 

2017
19.5% ≤10 h 9% > 3 awakenings per 

night
Not reported Not reported Not reported Parent-

reported

Toddlers      
Chindamo et 

al., 2019
9.9 h (mean) Not reported 28.9 m 35.40% Not reported Parent-

reported
Fazzi et al., 

2006
Not reported 1.8 (mean) awakenings 

per night
14.5 m 54% Not reported Parent-

reported
Infants and 

toddlers
     

Bacaro et al., 
2019

8.6 h (mean) 23.2 m (mean) 34.7 m 60% 49% after 22:00 Parent-
reported

Bacaro et al., 
2020

9.05 h (mean) 31.6 m (mean) 33.9 m (mean) 63% Not reported Parent-
reported

Bisogni et al., 
2015

36.5% between 
7-9 h

44.2%: 2-4 awakenings 
per night

Not reported Not reported 40% 22:00-
23:00

Parent-
reported

Brambilla et 
al., 2017

Infant: 11.5 h; 
Toddlers:10.5h 

(mean)

7.5% > 3 awakenings per 
night

Not reported Not reported Not reported Parent-
reported

For Bruni et al., 2014 only baseline data were extracted (3 months);for Bisogni et al., 2014 only data for children who slept 
at home were extracted
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to bed at bedtime and 6.8% experienced more than 2 
awakenings during the night. In a second study, Bruni 
et al. (2008) found a TST of, on average, 572 minutes 
on school nights and of 618 minutes on the weekends 
in 1073 children. Finally, Russo et al. (2007) found that 
the majority of the participants of their study (59.4% of 
1073) reported SOL < 15 minutes, with 20.6% of them 
reporting a SOL of between 16 and 30 minutes, and a 
further 20% reporting a SOL of > 30 minutes. Moreover, 
results showed an average TST of 8.59 hours on school 
nights and 10.08 hours on weekends.

Discussion
This systematic review synthesized evidences from 

29 articles about sleep characteristics in the Italian 
pediatric population. A total of 18551 participants from 
across Italy were represented in this review. 

This data shows that infants and toddlers in Italy 
sleep on average for between 499 and 600 minutes 
(8.3-10 hours), which is much lower than National 
Sleep Foundation recommendations (Hirshkowitz 
et al., 2015). Furthermore, around 50% of young 
children were reported to go to sleep after 10:00 p.m., 
including a large proportion of infants. Active parental 
involvement at bedtime was also very commonly 
observed. Previous findings showed that late bedtime 
and parental involvement at children’s sleep onset 
are strongly associated with negative reported sleep 
patterns (longer SOL and shorter TST) (Mindell et 
al., 2009). Furthermore, preschoolers and school-aged 
children presented SOL ranging from 14 to 40 minutes 
and TST from 414 to 600 minutes (6.9 – 10 hours), 

et al., 2002; Russo et al., 2017, N=4205) considered 
circadian preference and found that adolescents 
categorized as morning types had bedtime ranging 
between 10:15-11:40 p.m. and adolescents 
categorized as evening types between 11:05 p.m. 
and 1:15 a.m.

Sleep habits and problems
- Differences between weekends and weekdays: Three 

studies (Ferranti et al., 2016; Giannotti et al., 2002; 
Russo et al., 2017) observed a delayed bedtime of on 
average 1 hours on weekends compared to weekdays 
(N = 5791). 

- Use of electronic devices: Brambilla et al. (2017) 
found that 79.5% of 298 adolescents used electronic 
devices at bedtime and Bruni et al. (2015) reported 
that, on average, adolescents (N=850) turned off 
their devices at 11:58 p.m.

- Circadian preference: Giannotti et al. (2002) found 
that 11.1% of 742 adolescents were categorized as 
evening types, with 15% categorized as morning 
types. Furthermore, Russo et al. (2017) categorized 
10% of 3463 adolescents as evening types and 8.6% 
as morning types.

Mixed age groups
Four studies from our systematic review had a 

sample composed of both school-aged children and 
adolescents. D’aniello et al. (2015) report an average 
TST of 9.10 hours (N=54). Bruni et al. (1997) found 
that, excluding children with migraine, 29.7% of 283 
parents reported that their children were reluctant to go 

Table 3. Preschoolers and school aged children sleep characteristics

 Total sleep time 
(Mean)

Wake after sleep 
onset (Mean)

Sleep onset 
latency (Mean) Co-sleeping % Measures

Preschoolers     
Bruni et al., 2005 548 m 10.1 m 14.1 m Not reported Polysomnography
Bruni et al., 2020 588 m 2.7 m Not reported 19% Parent-reported

Giganti et al., 2014 Not reported 6 m 25 m Not reported Parent-reported
Melegari et al., 2020 593.1 m 61.53 m 10.29 m Not reported Actigraphy
School aged children     

Bruni et al., 2002 499 m 11.9 m 22.2 m Not reported Polysomnography

Cortesi et al., 2004 Not reported Not reported Not reported 5% (2.7% = girls; 
2.3% = boys) Parent-reported

Cortesi et al., 2008
Cosleepers: 450 m; 
Solitary sleepers: 

480 m

Cosleepers:13.9 m;         
Solitary sleepers: 

6.9 m

Cosleepers: 45 m;         
Solitary sleepers: 

40.2 m
29.7% Parent-reported

Ficca et al., 2011 Weekdays: 9.3 h; 
Weekends: 10.3 h Not reported

Weekdays: 21.4 
m; Weekends: 

22.5 m
Not reported Parent-reported

Zaccari et al., 2021 498.4 m 59 m 5.53 m Not reported Actigraphy
Preschoolers and 

school aged children     

Bruni et al., 2009
Preschoolers: 

559.3 m; School 
aged: 547.1 m

Not reported
Preschoolers: 22.4 

m; School aged: 
36.3 m

Not reported Polysomnography

Cortesi et al., 2012 414 m 69.5 85.8 m Not reported Actigraphy

Brambilla et al., 2017
Preschoolers: 9.7 
h; School aged: 

9.5h;

8.7% > 3 
awakenings per 

night
Not reported Not reported Parent-reported

Legend: CSHQ: Children Sleep Habits Questionnaire; SDSC: Sleep Disturbance Scale for Children; For Melegari et al., 2020 
only data for healthy development children were extracted; For Zaccari et al., 2021 only baseline data were extracted
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displayed significantly more self-regulatory behaviors 
during the still-face episode of the Still-Face Paradigm 
(SFP) at 6 months, compared to children who were 
not co-sleepers. This relationship was not mediated by 
nighttime mother-infant contact. The results suggest 
that the age during which co-sleeping is performed 
seems to play an important role, thus, during early 
childhood co-sleeping could be adaptative and promote 
a future healthy sleep, but when the child grow-up 
it seems to be not necessary and could be associated 
with more negative consequences. As suggested in 
previous literature, it appears of utmost importance 
to considering specific families practice and habits 
because parental and infant sleep are bidirectionally and 
dynamically linked (Sadeh et al., 2010). Specifically, as 
suggested by the transactional model, this association 
include different level of parenting such as parental 
behaviors, cognitions and emotions, parent–child 
relationships and attachment. At the same time, a large 
amount of studies highlighted that infant sleep can 
influence parental mood and well-being, as well as 
modify parental behaviors and reactions (Sadeh et al., 

which is also significantly less than recommended in 
international guidelines. Findings suggest that co-
sleeping (parents and children sleeping together in the 
same bed) is very common in Italy. Active parental 
presence during bedtime and co-sleeping have been 
associated with increased behavioral problems linked 
to sleep (Mindell & Owens, 2015). At the same time, 
previous studies suggested a predictive role of co-
sleeping during early childhood on future confidence 
and self-esteem (e.g. Keller & Goldberg, 2004; 
Crawford, 1994). More recently, a study suggested 
that co-sleeping during infancy could play a potential 
role in promoting more positive and well-regulated 
behavior during dyadic interaction (Lerner et al., 2020). 
Particularly, Lerner and colleagues (2020) evaluated 
the longitudinal association between mother-infant co-
sleep at 3 months and infant affect and behavior during 
a dyadic challenge task at 6 months in 63 mother-
infant dyads, examining also nighttime mother-infant 
contact at 3 months as a possible mechanism that 
may mediate linkages between co-sleeping and infant 
outcomes. They found that co-sleepers at 3 months 

Table 4. Adolescents sleep characteristics

 Total sleep time 
(Mean)

Sleep onset 
latency (Mean)

Bedtime Use of 
electronic 

devices

Measures

Adolescents    

Brambilla et al., 2017 9 h Not reported Not reported 79.5% at 
bedtime Self-reported

Bruni et al., 2015 7.4h 6-15 min 22:47 
Average 

turning off 
time 22:58

Self-reported

Ferranti et al., 2016* Weekdays: 8.3 h;         
Weekend: 10.0 h Not reported Weekdays: 64% 22:01-23:00; 

Weekend: 33% 23:01-00:00 Not reported Self-reported

Giannotti et al., 2002 Weekdays: 485 m;         
Weekend: 555 m Not reported

Weekdays - Evening type: 
23:05, Morning type: 22:30; 

Weekend- Evening type: 
01:15, Morning type: 23:40

Not reported Self-reported

Manni et al., 1997 45%: 7-8 h Not reported 54.2%: 22:00-23:00 Not reported Self-reported

Russo et al., 2017 Weekdays: 8.2 h;         
Weekend: 9.7 h Not reported

Morning type: weekdays: 
22:12 p.m., weekend: 23:41; 

Evening type: weekdays: 
23:21 p.m., weekend: 01:14

Not reported Self-reported

Legend: * data from normal weight population; Adolescent Sleep Hygiene Scale (ASHS); M: males; F: females

Table 5. Mixed age sample sleep characteristics

 Total sleep time 
(Mean)

Wake after sleep onset 
(Mean)

Sleep onset latency 
(Mean) Bedtime Measures

Mixed age 
sample

   

Brunetti et 
al., 2001 635.5 m Not reported Not reported Not reported Self-reported

D'aniello et 
al., 2015 9.1 h Not reported Not reported Not reported Self-reported

Bruni et al., 
1997 499 min 11.9 min 22.2 min Not reported Self-reported

Bruni et al., 
2008

Weekdays: 572 min; 
Weekend: 618 min Not reported Not reported

Weekdays: 
22:20:00; 

Weekend: 23:30
Self-reported

Russo et al., 
2007

Weekdays: 8.59 h; 
weekends: 10.08 h

Cosleepers:13.9 min;         
Solitary sleepers: 6.9 min

20% reported > 30 
minutes Not reported Self-reported

Legend: CSHQ: Children Sleep Habits Questionnaire; SDSC: Sleep Disturbance Scale for Children
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always reported together for both male and female 
participants, and thus gender specific differences, such 
as circadian differences, were unable to be assessed. 
Furthermore, the heterogeneity of the sleep assessment 
methods represent a limitation for this systematic 
review (structured interviews at parents, sleep diaries, 
actigraphy, polysomnography). Particularly, few studies 
used objective measures and few studies used sleep 
diaries, while the majority of the included studies 
assessed sleep parameters and habits with the use of 
questionnaires and interview. Moreover, results from 
this systematic review suggested that preschoolers and 
school-aged children, when assessed with objective 
measures of sleep, presented less TST with respect to 
when assessed with parent-reported sleep measures. 
As a result of these limitations, the review is unable to 
provide a comprehensive overview of the full range of 
sleep characteristics in the different age and sex groups. 
Future epidemiological studies are needed that would 
comprehensively assess sleep characteristics for all 
pediatric populations. 

Clinical implications and guidelines
This systematic review highlights a concerningly 

high prevalence of unhealthy sleep patterns 
and habits in the Italian pediatric population. 
It is of the utmost importance to clinically address 
and identify sleep problems and to provide effective 
preventative intervention and education in both pediatric 
primary and secondary care. This may be best provided 
for by considering the inclusion of a sleep specialist 
clinical psychologist in pediatric primary care who is 
able to liaise with schools and provide evidence-based 
clinical support to parents and children who present 
with sleep-related problems. Previous findings from 
other countries have already highlighted this problem. 
For example, in a systematic review by Gruber 
and colleague (2017), 15 school-based sleep health 
promotion programs were assessed. Their findings 
indicated that despite some sleep education programs 
having been successful in increasing the level of sleep-
related knowledge, several programs were ineffective at 
engendering any behavioral change, with no program 
that was able to maintain any change at follow up. That 
is, preventative programs may increase knowledge 
and sensitivity to these problems in the population but 
evidence-based clinical support should also be routinely 
provided.

2010). For this reason, the practice to co-sleep could 
be very influenced by the familiar and socio-cultural 
context, and it is important to investigate the decision of 
families to co-sleep, differentiating between “lifestyle” 
or “cultural” co-sleeping. Indeed, the practice of co-
sleeping could be very influenced by the socio-cultural 
context, but it is important to understand this practice is 
implemented in response to the child’s sleep difficulties 
(Mindell & Owens, 2015). Understanding that parental 
lifestyles, behaviors and cognitions change much more 
quickly than infant biology can lead to better ways of 
educating parents on sleep choices for themselves and 
their infant (Barry et al., 2020). Educating parents about 
their infant sleep patterns and needs will help them to 
balance parental choice and practices optimizing infant 
sleep needs (Barry et al., 2020).

For adolescents, results showed an average TST of 
8 hours that is close to the minimum end of the range 
in international recommendations. Furthermore, studies 
observed a high variability in sleep patterns between 
weekdays and weekends in both preschoolers, school-
age children and adolescents. Average bedtimes from our 
sample are alarmingly late in all age groups (10:00 p.m. 
for infants and toddlers and 11:30 p.m. for adolescents), 
considering that schools in Italy start at approximately 
8:00 a.m. each morning. This is therefore suggestive 
of large groups of Italian children getting insufficient 
nightly sleep during the week. In previous studies, later 
weeknight bedtime, shorter weeknight sleep duration, 
greater weekend bedtime delay, and both short and 
long periods of weekend oversleep were associated 
with increased odds of mood, anxiety, substance use, 
and behavioral disorders, as well as suicidality, tobacco 
smoking, and poor perceived mental and physical health 
(Zhang et al., 2017). 

Total sleep duration, sleep onset latency and 
bedtimes for all three age categories from included 
studies are compared with recommendations from the 
National Sleep Foundation and presented in figure 2.

Limitations and guidelines for future research
This systematic review highlights some important 

limitations of the current literature. Most of the 
included studies focused on different specific aspects 
of sleep (e.g. sleep problems, sleep habits, architecture, 
duration, circadian preference, sleep quality), reporting 
on a range of different variables measured using very 
different instruments. In addition to this, data are 

Figure 2. Main outcomes for the different age groups
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