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ü I DS riguardano bambini, adolescenti, adulti, anziani
ü Possono inficiare la qualità del sonno, la durata, o la collocazione 

temporale 
ü La diagnosi deve essere basata su criteri standardizzati (sistemi 

classificativi, strumenti soggettivi ed oggettivi)
ü Possono essere causa di alterazioni psichiche, cognitive, o mediche
ü Possono essere conseguenza di disturbi psichiatrici (espressione 

prodromica) o neurologici o medici
ü La coesistenza tra DS e altre condizioni cliniche è la regola non 

l’eccezione e i DS possono essere un indicatore clinicamente utile di 
condizioni mediche (OSAS), neurologiche (epilessie), psichiatriche. 

ü Tali condizioni possono alterare il sonno ma possono anche 
aggravarsi durante il sonno

APPROCCIO MULTIDIMENSIONALE



DSM 5: CRITERI DIAGNOSTICI
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Disturbi dello Spettro Autistico

Symptoms or biomarkers 
that are not required 

for an ASD diagnosis but 
are more common in ASD 

than in the general 
populations

Sleep
disorder



processing (Fig. 1). First, extensive research in neurotypical
children and adults showed a negative impact of poor sleep
on cognitive functions.80 Whereas the bidirectional theo-
retical framework does not list cognition among the factors
implicated in the sleep–ASD core symptoms loop, older
models such as the biopsychosocial model of common
sleep problems in ASD hypothesized that disordered sleep
interacts in a bidirectional way with ASD core symptoms
and comorbidities (challenging behaviours, hyperactivity,
anxiety, family stress) and affects cognitive functions.31

However, the authors did not contemplate a two-way
interplay between poor sleep and cognition, or an effect of
cognitive deficits on ASD core symptoms, but simply
noted that sleep disturbances may alter cognitive functions.
Actually, studies on sleep and cognition in ASD, and even
more so in children with ASD, are scarce. But if we trans-
pose findings from neurotypicals to autism research, it is
quite logical to expect that sleep problems in children with
ASD should worsen their autistic symptoms by affecting
their cognitive functions, such as executive functions,
memory consolidation, and perspective taking skills. First,
poor sleep could indirectly amplify restricted interests and
repetitive behaviours on the following day by reducing
flexibility and inhibition skills. Second, altered sleep-
dependent memory consolidation processes may lead to
delay in language acquisition, hence hindering communica-
tion skills in the long-term. Accordingly, poor sleep
hygiene in children with ASD has been associated with
lower levels of receptive vocabulary and shorter sleep dura-
tion with lower verbal IQ.81,82 As poorer verbal skills

increase the risk of externalizing behaviours and the latter
leads to sleep disturbances,83 the vicious circle is rein-
forced. Finally, considering that a lower percentage of
SWS and REM sleep predicts diminished social interac-
tions on the following day in neurotypical adults,84 one
may surmise a real-time effect of sleep on social skills in
children with ASD. Also, social and pragmatic impairments
in ASD are rooted in their difficulties to take the other’s
perspective.85 We recently showed that sleep loss affects
perspective taking in neurotypical adults,86 a result sug-
gesting that perspective-taking ability is not a mere static
trait-like individual feature, but is also partially state-
dependent. This finding opens a new perspective to better
understand the day-to-day variability in ASD social skills,
as well as in other neurodevelopmental disorders in which
Theory of Mind is challenged, such as, for instance, atten-
tion-deficit/hyperactivity disorder.87

A rise in sensory processing problems is a second mech-
anism, absent both from the bidirectional theoretical
framework3 and Richdale and Schreck’s31 biopsychosocial
model, potentially involved in the amplification of ASD
features after a bad night of sleep. Studies in typically
developing children showed that increased sensitivity to
sensory stimuli contributes to difficulties in falling asleep
and high tactile sensitivity to sleep difficulties.88,89 These
findings bolstered the hypothesis that to fall asleep and
maintain sleep, children need to filter out sensory informa-
tion, a challenge for children with ASD who encounter dif-
ficulties filtering sensory stimuli.56 Although not previously
included in DSM-IV, hyper- or hyporeactivity to sensory
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Figure 1: The updated bidirectional theoretical framework for sleep disorders in children with autism spectrum disorder (ASD). NAS, N-acetylserotonin;
GABA, c-aminobutyric acid.
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Sleep disturbances are frequent and varied in autism spectrum disorder (ASD). Growing evi-

dence suggests that sleep problems in children with ASD are driven by their clinical charac-

teristics and psychiatric comorbidities. Therefore, the wide range of reported sleep

disturbances reflects the marked heterogeneity of clinical pictures in ASD. Whether sleep dis-

turbances and their various forms may, in turn, account for at least part of the phenotypical

variability of ASD is a crucial question discussed in this review. We first outline studies both

validating and challenging a bidirectional theoretical framework for sleep disorders in chil-

dren with ASD. We then propose to extend this model by including cognition and sensory

processing as key factors in the vicious circle linking sleep disorders and autistic symptoms.

Autism spectrum disorder (ASD) is a multidetermined
neurological and developmental disorder, defined as a
continuum of mild-to-severe impairments in verbal and
non-verbal communication, difficulties in reciprocal social
interaction, and the presence of narrowed and/or repetitive
interests and behaviours.1 Not officially included in the
ASD clinical characteristics until Diagnostic and Statistical
Manual of Mental Disorders (DSM)-III,2 sleep disorders
are now a well-recognized comorbidity of ASD. However,
they are still mentioned in DSM-5 as a simple functional
consequence of ASD or a potential marker of increased
anxiety and depression associated with ASD.1 Admittedly,
while sleep disturbances do not constitute an aetiological
factor of ASD, they can be seen as a consequence that
may, in turn, reinforce the core symptoms of ASD, setting
a vicious circle in motion. The aim of this critical review is
to summarize how autistic symptomatology impacts sleep
quality and, conversely, how sleep disturbances may modu-
late the severity of autistic symptoms. Finally, we propose
an update of the bidirectional theoretical framework for
sleep disorders in children with ASD.3

SLEEP PROBLEMS IN AUTISM
Sleep problems are common in typically developing chil-
dren – roughly 50%,4 as assessed by the Children’s Sleep
Habits Questionnaire5 – and, in most cases, are transient.6

They can be more frequent (up to 81.5%)4 and more likely
to persist across time in ASD,6 taking different forms as

children develop. Note that the reported prevalence of
sleep disorders in ASD is highly variable in the literature,
depending on the use of subjective (questionnaires, sleep
diaries) or more objective assessment (actimetry,
polysomnography) tools, the choice of cut-off scores and
sample sizes. The most consistent sleep problems reported
in the literature are shorter sleep time,7,8 prolonged sleep
latency,9–11 and lower sleep efficiency.11–13 These features
may generally be explained by circadian sleep disturbances
and a behavioural insomnia syndrome.14,15 Circadian sleep
disturbances include irregular sleep–wake rhythms, delayed
sleep onset, frequent nocturnal awakenings, and early
morning waking.14 Insomnia features shorter sleep dura-
tion, prolonged sleep latency, increased wake time after
sleep onset, and poorer sleep efficiency.

If shorter sleep time, prolonged sleep latency, and lower
sleep efficiency are frequently reported in children with
ASD, other sleep abnormalities were less consistently
observed.16 For instance, polysomnography studies evi-
denced increased time spent in light sleep (N1),17,18

decreased percentage of rapid eye movement (REM)
sleep,7,19 and reduced spindle density,17,18,20–23 whereas
other studies failed to replicate these findings.7,8,17–20,24–26

A higher prevalence of parasomnia has also been evidenced
in children with ASD, including enuresis, disoriented wak-
ing, night terrors, and rhythmic movement disorder (i.e.
head/body banging or rocking) occurring during either
pre-sleep drowsiness or sleep; but, again, this observation

1368 DOI: 10.1111/dmcn.14235 © 2019 Mac Keith Press
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has not been consistently replicated.4 Beyond present or
absent abnormalities, conflicting sleep features have been
documented such as a shorter,8 longer,7 or normal24,25

REM sleep latency or typical,7,8,10,24 increased,19,25 or
decreased10 wake after sleep onset. Such variability may be
explained by age differences between studies and interindi-
vidual differences across the ASD spectrum. In accordance
with the first point, Goldman et al.27 evidenced higher
bedtime resistance and longer sleep latency in young chil-
dren than in 5 to 7-year-olds. Before the age of 5 years,
children also exhibited more parasomnia and night waking
than children older than 7 years of age. Between 7 and
11 years of age, parasomnia and bedtime resistance seem
to continue to decline, while daytime sleepiness increases.
Another questionnaire-based study indicated a peak of
sleep problems in 6 to 9-year-old children,4 a decrease in
bedtime resistance with age, but a higher level of sleep
anxiety. Currently, most studies work with different popu-
lations, often with a wide age range. This makes direct
comparisons difficult and might at least partially explain
inconsistencies in the literature. A second potential vari-
ability factor in reported results across studies is the fact
that not all children with ASD suffer from sleep disorders,
and for the ones who do, they do not systematically pre-
sent the same sleep patterns. Some studies dealt with this
disparity by creating clusters (e.g. poor vs good sleep-
ers,10,28 steady vs unstable sleepers)29 based on parental
reports or on statistical approaches. It is thus important to
keep in mind that sleep disorders in ASD are highly
heterogeneous, mirroring the spectrum of autism itself.16,30

BIOLOGICAL FACTORS PREDISPOSING SLEEP
PROBLEMS IN CHILDREN WITH ASD
Sleep disturbances in children with ASD can stem from bio-
logical, behavioural, psychological, and environmental fac-
tors.31 A growing body of literature suggests that multiple
genes contribute to autism through complex mechanisms
involving epigenetic effects or gene–gene interactions. Some
of these genes are also known for their crucial role in sleep–
wake regulation processes (e.g. PER1, PER2, NPAS2), and
may thus explain circadian sleep disturbances seen in chil-
dren with ASD. For instance, the genes PER and CRY are
involved in sleep–wake rhythm through autoregulatory
genetic feedback loops. Activation of PER and CRY depends
on a dimer of the proteins brain and muscle Arnt-like pro-
tein 1 (BMAL1) and circadian locomotor output cycles
kaput (CLOCK) or its paralog neuronal PAS domain pro-
tein 2 (NPAS2). Once this complex of proteins fixates on a
specific region of the gene, called the E-box, it drives the
transcription of three period genes PER1–3 and two cryp-
tochromes (CRY1 and CRY2). Period and cryptochrome
messenger RNAs are exported to the cytoplasm, where they
are translated to proteins. These period and cryptochrome
proteins then form heterodimers and are translocated back
into the nucleus to inhibit CLOCK:BMAL1-mediated tran-
scription. However, period and cryptochrome complexes of
proteins degrade over time, allowing the transcription of

period and cryptochrome genes to restart. This autoregula-
tory genetic feedback loop lasts 24 hours, with an accumula-
tion of period and cryptochrome proteins in the cytoplasm
during the subjective day and the degradation of period and
cryptochrome heterodimers in the nucleus during the sub-
jective night. The finding of an association between ASD
and single-nucleotide polymorphisms in PER1, PER3, and
NPAS2 suggests that clock genes could be involved in the
pathogenicity of ASD.32–34

Among the biological factors involved in circadian sleep
disturbances, unusual melatonin secretory expression was
evidenced as an ASD endophenotype. Typically, melatonin
has a plasma concentration that follows a circadian rhythm,
with maximal secretion at night. In individuals with ASD,
lower night-time levels constitute the most frequently
reported observation,35–37 but atypically high or low day-
time levels have also been reported,36,37 as well as typical
plasma melatonin levels.38 Sampling procedures (urine vs
saliva/plasma), number of data collection points, and collec-
tion times differ between studies, which may partly account
for inconsistencies. Dysregulation of melatonin expression
may be related to abnormalities upstream in the melatonin
chain synthesis. Melatonin is derived from serotonin
through the action of two enzymes: arylalkylamine N-acet-
yltransferase (AANAT) and acetylserotonin N-methyltrans-
ferase (ASMT). Evidence for mutations in genes encoding
these two enzymes, hyperserotonaemia, and low ASMT
activity in ASD indicate a global disruption of the sero-
tonin–N-acetylserotonin (NAS)–melatonin pathway in
ASD.39 While these findings are grounded on samples of
patients with ASD without evidence of co-occurrence of
sleep disturbances, a study focusing on a subgroup of chil-
dren with ASD and comorbid sleep-onset delay revealed a
higher frequency of polymorphisms in CYP1A2 and ASMT
than those observed in a more heterogeneous sample of
patients with ASD.40 The authors also found a relationship
between ASMT and CYP1A2 (cytochrome P450 1A2)
genotypes, which was stronger in children who responded
to treatment with supplemental melatonin. In other words,
the authors saw a link between the disruption of the mela-
tonin pathway genes in ASD and sleep-onset delay and
response to supplemental melatonin treatment. Impair-
ments in this pathway have been proposed as a sensitive
and specific discriminating biomarker between patients with
ASD and neurotypical controls,39 but their influence on the
core diagnostic characteristics of ASD remains unclear.
Some studies point out an association between melatonin
and language skills,41,42 on the one hand, and serotonin and
social skills,43 and stereotyped and repetitive behaviours,44

on the other. However, these findings have not been sys-
tematically replicated,39 probably owing to the fact that

What this paper adds
• There is a bidirectional interplay between autism symptoms and sleep

disturbances.
• Sleep influence on daytime cognitive and sensory skills should be further

investigated.
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Autism spectrum disorder (ASD) is a multidetermined
neurological and developmental disorder, defined as a
continuum of mild-to-severe impairments in verbal and
non-verbal communication, difficulties in reciprocal social
interaction, and the presence of narrowed and/or repetitive
interests and behaviours.1 Not officially included in the
ASD clinical characteristics until Diagnostic and Statistical
Manual of Mental Disorders (DSM)-III,2 sleep disorders
are now a well-recognized comorbidity of ASD. However,
they are still mentioned in DSM-5 as a simple functional
consequence of ASD or a potential marker of increased
anxiety and depression associated with ASD.1 Admittedly,
while sleep disturbances do not constitute an aetiological
factor of ASD, they can be seen as a consequence that
may, in turn, reinforce the core symptoms of ASD, setting
a vicious circle in motion. The aim of this critical review is
to summarize how autistic symptomatology impacts sleep
quality and, conversely, how sleep disturbances may modu-
late the severity of autistic symptoms. Finally, we propose
an update of the bidirectional theoretical framework for
sleep disorders in children with ASD.3

SLEEP PROBLEMS IN AUTISM
Sleep problems are common in typically developing chil-
dren – roughly 50%,4 as assessed by the Children’s Sleep
Habits Questionnaire5 – and, in most cases, are transient.6

They can be more frequent (up to 81.5%)4 and more likely
to persist across time in ASD,6 taking different forms as

children develop. Note that the reported prevalence of
sleep disorders in ASD is highly variable in the literature,
depending on the use of subjective (questionnaires, sleep
diaries) or more objective assessment (actimetry,
polysomnography) tools, the choice of cut-off scores and
sample sizes. The most consistent sleep problems reported
in the literature are shorter sleep time,7,8 prolonged sleep
latency,9–11 and lower sleep efficiency.11–13 These features
may generally be explained by circadian sleep disturbances
and a behavioural insomnia syndrome.14,15 Circadian sleep
disturbances include irregular sleep–wake rhythms, delayed
sleep onset, frequent nocturnal awakenings, and early
morning waking.14 Insomnia features shorter sleep dura-
tion, prolonged sleep latency, increased wake time after
sleep onset, and poorer sleep efficiency.

If shorter sleep time, prolonged sleep latency, and lower
sleep efficiency are frequently reported in children with
ASD, other sleep abnormalities were less consistently
observed.16 For instance, polysomnography studies evi-
denced increased time spent in light sleep (N1),17,18

decreased percentage of rapid eye movement (REM)
sleep,7,19 and reduced spindle density,17,18,20–23 whereas
other studies failed to replicate these findings.7,8,17–20,24–26

A higher prevalence of parasomnia has also been evidenced
in children with ASD, including enuresis, disoriented wak-
ing, night terrors, and rhythmic movement disorder (i.e.
head/body banging or rocking) occurring during either
pre-sleep drowsiness or sleep; but, again, this observation
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• I disturbi del sonno nel bambini con ASD peggiorano i sintomi core 
dell’au7smo e la disregolazione emo7vo- comportamentale (Tesfaye et al., 
2021).
• I disturbi del sonno possono aggravare o essere aggrava7 da problemi lega7 

al ASD  (come deficit sensoriali e motori, disturbi psicopatologici, respiratori, 
epilessia e ritardo mentale) 
• I problemi di sonno possono precedere lo sviluppo di disturbo dello speEro 

au7s7co 
• L'insonnia colpisce anche l'intero ambiente familiare, le relazioni coniugali e 

aumenta i livelli di stress 
• TraEare i DS nei bambini/adolescen7 con ASD può migliorare il 

funzionamento, ridurre la comorbidità, migliorare la qualità di vita dell’intera 
famiglia



SONNO & AUTISMO
• I bambini con ASD sono ad alto rischio di sviluppare insonnia, ¼ di loro i disturbi del sonno iniziano alla 

nascita (Miano e Ferri 2010)

• L’insonnia e i sintomi di ASD possono influenzarsi reciprocamente (peggiorare interazione sociale, 

comportamenti ripetitivi, disturbi umore, deficit attenzione/iperattività. Malow 2006)

• Eziologia multifattoriale (genetici, ambientali, immunologici, neurologici)

• Possono essere legati a condizioni mediche (epilessia, RGE, problemi gastrointestinali…) o legate a 

specifiche patologie (e.g. sleep apnea in Down or Prader–Willi)

• Possono essere aggravati da ridotta secrezione di melatonina notturna o un ritardo del picco

• E’ uno dei disturbi clinici che più incide sulla qualità di vita delle famiglie (Cohen 2014)



POSSIBILI CAUSE DISTURBI DEL SONNO IN PcASD

• Scarsa igiene del sonno e alterazione della routine che produce disregolazione melatonina e 
alterazione ritmi circadiani (Henderson 2011)

• Difficoltà di comunicazione sociale che possono portare ad interpretazioni errate dei segnali di 
sonno (Markram 2010)

• Accesso in camera a TV e PC riduce il sonno in ASD>che TD (Engelhartdt 2013)

• Bambini con ASD che trascorrono molto tempo con video games e TV hanno più difficoltà a 
separarsi da questi device rispetto TD (Nally 2000) e l’esposizione a schermi di luce influenza la 
produzione di melatonina e ritmo circadiano (Engelhartdt 2013)

• Eccessiva reattività a stimoli sensoriali (rumore, luci, temperatura) può compromettere 
l’addormentamento, ridurre la durata del sonno, causare risvegli notturni (Mazurek 2015)

• Problemi medici, disturbi primari del sonno (RLS, OSAS…), comorbidità psichiatrica e epilessia 
possono influenzare negativamente il sonno (Giannotti 2008, Accardo 2014) causando una 
insonnia secondaria

• Profili anomali di melatonina



Le anomalie funzionali e stru0urali dei circui3 
neurali correla3 al sonno-veglia indo0e da 
mutazioni gene3che sono fortemente correlate 
ai disturbi del sonno nei bambini con ASD. 



Prospec(ve Associa(ons Between Infant Sleep at 12 
Months and Au(sm Spectrum Disorder Screening 
Scores at 24 Months in a Community-Based Birth 
Cohort



DSTURBI DEL SONNO POSSONO PRECEDERE 
DIAGNOSI DI ASD



PECULIARITA’ DISTURBI SONNO IN PcASD

• I bambini e adolescenti con autismo hanno una maggior prevalenza di disturbi del sonno rispetto a persone con 

DI senza ASD o rispetto ai bambini ST (Krakowiak 2008)

• Bambini e adolescenti con ASD e grave disabilità intellettiva o storia di regressione hanno maggior prevalenza 

di disturbi sonno (Miano 2007, Giannotti 2011)

• I disturbi del sonno sono persistenti in ASD (Robinson 2004) mentre in ST vi è una riduzione con età in ASD vi è 

un incremento con picco in età adolescenziale

• Uno studio in HF ASD (May 20015) dimostra una lieve diminuzione dei DS con l’età

• Il tipo di Disturbo sonno cambiano con l’età: aumenta la resistenza all’addormentamento, si riduce l’ansia 

legata al sonno



DISTURBI DEL SONNO E COMORBIDITA’ 
IN PcASD

• Ansia e depressione sono le co-occorrenze più frequenti in bambini e adolescenti con ASD

• Bambini e adolescenti con ASD e Disturbo d’ansia sono particolarmente predisposti ai disturbi del sonno 
(Mazurek 2015)

• L’ansia è associata con specifiche abitudini di sonno: luce notturna, oggetto transizionale, sensitività ai 
rumori, paura del buio o di stare da solo, rituali di addormentamento (Ivanenko 2008)

• Bambini e adolescenti con disturbo d’ansia possono presentare: difficoltà ad iniziare e mantenere il sonno, 
risvegli frequenti, rifiuto di andare a letto, co sleeping, incubi, paure notturne

• Mentre bambini o adolescenti con depressione maggiore presentano frequentemente risvegli molto precoci 
(Ivanenko 2008)

• 30% persone con ASD presenta ADHD: 20-50% bambini e adolescenti con ADHD presentano DS

• Disturbi del sonno sono stati associati a disfunzioni gastrointestinali in ASD (Johnson 2005, Ming 
2008)

• Bambini con ASD e epilessia dovrebbero essere valutati per disturbi del sonno (Giannotti 2008)



DISTURBI DEL SONNO E COMORBIDITA’ IN PcASD

• La comorbidità può peggiorare la gestione e la prognosi dei DS in ASD

• Disturbi psichiatrici possono peggiorare l’insonnia e disturbi del sonno 
possono anticipare l’esordio di disturbi psichiatrici: ADHD, ansia, BD, 
depressione, psicosi (Mazzone, Psychiatric sympoms and comorbidities
in ASD 2016)



• Sono stati inclusi solo studi (13) in cui la diagnosi di DS era posta 

secondo criteri DSM IV-5 o ICD 9-10 

• La prevalenza è risultata essere 13% in ASD rispetto al 3.7% della 

popolazione generale
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Prevalenza 41-86%→resistenza all’addormentamento, ansia da 
sonno e risvegli no2urni precoci e prolunga6 



Disturbi del sonno più frequenti in ASD

Resistenza 
all’addormentamento

Comportamenti di rifiuto di andare 
o restare a letto, o richiesta della 
presenza dei genitori. Scarsa igiene, 
inappropriate routine addormentamento, 

fase di sonno ritardata, fobia del buio, RLS

Difficoltà di 
addormentamento

Risvegli notturni

Difficoltà ad addormentarsi (>20’). 
Possono contribuire condizioni 

psicopatologiche (es. d. ansia e umore), 
igiene sonno inappropriata, o disturbi 

specifici del sonno (es. RLS)

Sono spesso legati ad associazioni 
al sonno 

Fattori di rischio: co-sleeping, aspetti 
organici (febbre, dolore, RGE…), disturbo 

dell’attaccamento, temperamento, disturbi 
specifici del sonno (PLM, OSAS, igiene 

sonno) 

da Cortese et al. 2020



Disturbi del sonno più frequenti in ASD

Durata di sonno ridotta
Durata di sonno totale (nelle 24h) 
come percepita dai genitori o dai 

bambini/ragazzi.

Difficoltà di risveglio 
mattutino

Sonnolenza diurna

Rifiuto di svegliarsi o difficoltà ad 
alzarsi il mattino. 

Può essere la conseguenza di un sonno 
inadeguato o il risultato di difficoltà di 
gestione del comportamento e delle 

routine

Può essere il risultato di una 
deprivazione cronica di sonno 

dovuta a disturbo del sonno (OSAS, RLS, 
PLM), disturbi psichiatrici (ansia, umore), 

problemi neurologici

da Cortese et al. 2020



Disturbi del sonno più frequenti in ASD

Disturbi respiratori del 
sonno

Una serie di disturbi che vanno dal 
russamento primario, sindrome da 

resistenza delle alte vie respiratorie 
(UARS), OSAS. 

Per la diagnosi è necessaria la PSG.

Sonno agitato

Parasonnie

Ipercinesia notturna: 
eccessivi movimenti di alcune parti 

del corpo o dell’intero corpo

Eventi fisici o esperienze 
indesiderate che si verificano 

all’entrata del sonno, durante o in 
corrispondenza di un arousal:

sonnambulismo, pavor nocturnus, disturbo 
da incubi, enuresi…

da Cortese et al. 2020



CONSEGUENZE DEI DISTURBI DEL SONNO IN ASD

EFFETTI IMMEDIATI
EFFETTI IMMEDIATI

EFFETTI IMMEDIATI EFFETTI A LUNGO TERMINE EFFETTI SULLO SVILUPPO

Difficoltà attentive, 
iperattività, irritabilità,ansia, 

aumento comportamenti 
problema,

alterazioni umorali, problemi 
di apprendimento e memoria, 

ritardo linguaggio
Peggioramento sintomi ASD 
aumento rischio incidenti, 

ricoveri e istituzionalizzazione

Diminuzione qualità di vita
obesità, alterazioni 

cardiovascolari, cambiamenti 
sistema immunitario ed 

endocrinologico, 
Disturbi dell’umore
Problemi metabolici

Riduzione della plasticità 
cerebrale

La riduzione del sonno ad 
onde lente e REM in età

infantile impatta
negativamente lo sviluppo

neuronale e quindi le 
traiettorie evolutive

IMPATTO NEGATIVO SULLA FAMIGLIA E I CARE-GIVERS

•Quando i bambini non dormono bene anche il sonno del resto della famiglia è compromesso
•Vi è una riduzione qualità di vita dei familiari, alterazioni del funzionamento diurno, conseguenze anche a 

livello della produttività lavorativa



Sleep complaints reported by individual patients and their
caregivers were also analyzed and are represented in Table 1.
Based on our inclusion criteria, all patients had chronic in-
somnia. Analysis revealed no difference in the insomnia sub-
type (ie, onset vs maintenance problem) between the two
groups. “Restless sleep” occurred in equal frequency across
both groups (34% RLS vs 29% non-RLS, P = .58). Caregiver
endorsement of a nocturnal motor complaint was higher among
RLS patients compared to those without RLS (100% RLS vs
56% non-RLS). Both leg kicking (21.9% RLS vs 3.2% non-
RLS) and body rocking (12.2% RLS vs 1.6% non-RLS) were
more frequently endorsed in patients with RLS. RLS patients
also had higher occurrences of two or more discrete nocturnal
motor symptoms (14.6% RLS vs 1.6% non-RLS). Nocturnal
pacing was reported in two of the RLS patients, but in none of
those in the comparison group (4.8% RLS vs 0% non-RLS).

PSGdatawasavailable for53.6%(22/41)of theRLSpatientsand
25.8%(16/62)of thenon-RLScomparisongroup.All patients in the
comparison group had normal PLMS (range 0–0.6). The majority
of RLS patients (17/22, 77%) were found to have elevated
PLMS (mean PLMS 8.12 ± 6.59, range 0–26.1, P < .0001).

Baseline serum ferritin levels were located in the medical
records of 90.2% (37/41) of RLS patients and 17.7% (11/62) of
the non-RLS group. Low serum ferritin was found in 89% of RLS

patientsand in36%of thenon-RLSgroup.Themeanferritin for the
RLS groupwas significantly lower than that of the non-RLS (RLS
29 ± 18.62 ng/mL vs non-RLS 56.7 ± 17.59, P < .001).

The medical records of RLS patients were analyzed for
treatment intervention and clinical outcomes. PatientswithRLS
who had a low serum ferritin were treated with oral iron sup-
plementation at standard dosing of elemental iron (3–6 mg/kg/d)
for 3 months and instructed to obtain a repeat serum ferritin.

A flow diagram summarizing the treatment approaches for
patients in our study is shown in Figure 1. There were 25
patients (61%) who received a full course of oral iron therapy as
the sole treatment, 92%ofwhom (n =23) reported improvement
at clinic follow up and required no further treatment. Oral iron
supplementation was well tolerated in all patients, except one,
who discontinued treatment early due to complaints of nausea
and vomiting. None of the patients receiving iron therapy were
found to have a medical condition in their record (eg, history of
bowel resection, celiac disease) thought to potentially interfere
with response to oral iron therapy. Follow-up ferritin values
were located for 26 patients, and showed significant im-
provement after treatment (absolute mean difference 23.0 ±
21.0, P < .0001). One patient’s data set was excluded due to an
abnormally high follow-up ferritin level (> 500 ng/mL), felt to
be related to an acute-phase reactant response.

Figure 1—Flow diagram of study patients through treatment approach.

ASD = autism spectrum disorder, OSA = obstructive sleep apnea, RLS = restless legs syndrome.
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SCIENTIF IC INVESTIGATIONS

Rethinking bedtime resistance in children with autism: is restless legs
syndrome to blame?
Michelle L. Kanney, MD1; Jeffrey S. Durmer, MD, PhD2; Lynn Marie Trotti, MD, MSc3; Roberta Leu, MD4

1Emory School of Medicine and Children’s Healthcare of Atlanta–Egleston Campus, Atlanta, Georgia; 2Nox Health, Atlanta, Georgia; 3Emory Sleep Center and Department
of Neurology, Emory University School of Medicine, Atlanta, Georgia; 4Division of Pulmonology, Allergy, Cystic Fibrosis and Sleep Medicine, Emory University and Children’s
Healthcare of Atlanta, Atlanta, Georgia

Study Objectives: In this study we investigated the clinical correlates of restless legs syndrome in children with autism and report on our experiences with
response to treatment.
Methods: A retrospective chart review of children seen in our sleep center from 2016–2019 was performed to identify children with autism and chronic insomnia.
Patients underwent clinical assessments for restless legs symptomatology. Overnight polysomnogram, serum ferritin testing, and response to clinical treatment
data were collected.
Results: A total of 103 children with autism and chronic insomnia were identified (age range 2–19 years). Of these, 41 children (39%) were diagnosed with
restless legs syndrome. The diagnosis of restless legs syndrome was associated with significantly lower serum ferritin levels (mean 29 ± 18.62 ng/mL vs non–
restless legs syndrome 56.7 ± 17.59, P <.001) and higher periodic limb movements of sleep on polysomnogram (8.12 ± 6.6 vs non–restless legs syndrome 0.06 ±
0.17). The presence of leg kicking, body rocking, or any symptoms involving the legs was highly correlated with the diagnosis of restless legs syndrome. Positive
treatment response was noted in nearly all treated patients, including those treated with oral iron supplementation alone (25 children, 23 responders), gabapentin
alone (12 children, all responders), and combination therapy (3 children, all responders).
Conclusions:Our findings suggest restless legs syndromemay represent an under-recognized cause of insomnia in children with autism. Initial assessment
should include a thorough query of behaviors related to nocturnal motor complaints, because restless legs syndrome may be a treatable cause of
sleep disruption.
Keywords: autism, insomnia, restless legs syndrome, nocturnal leg kicking, periodic leg movements, motor restlessness, iron deficiency, ferritin, pediatric
Citation: Kanney ML, Durmer JS, Trotti LM, Leu R. Rethinking bedtime resistance in children with autism: is restless legs syndrome to blame? J Clin Sleep Med.
2020;16(12):2029–2035.

BRIEF SUMMARY
Current Knowledge/Study Rationale: Sleep disturbances are highly prevalent in children with autism spectrum disorders. The sleep complaint
typically includes some combination of bedtime resistance, prolonged sleep latency, and frequent middle-of-the-night awakenings. The etiology
of this sleep disturbance is poorly understood. A caregiver report of nocturnal motor complaints, such as leg kicking or body rocking, should
prompt a clinical investigation for restless legs syndrome. There currently exists a critical gap in knowledge as to how this disorder may manifest
in children with autism.
Study Impact: We characterize clinical presentations of restless legs syndrome in children with autism. Our findings suggest restless legs syndrome
may be an under-recognized cause of insomnia in this population. Targeted treatment for restless legs syndrome may provide clinical benefit.

INTRODUCTION

Bedtime resistance and sleep disturbances are highly prev-
alent in children with autism spectrum disorder (ASD), with
many studies reporting prevalence as high as 60% to 80%.1,2

The sleep phenotype in ASD is as heterogeneous as the con-
dition itself. The range of reported sleep problems includes
prolonged sleep onset latency, frequent middle-of-the-night
awakenings, and circadian cycle irregularity with no pre-
dictable periodicity of sleep.3–5 Identifying the drivers of
sleep disruption can be challenging. The etiology of the sleep
problem in ASD is often elusive, multifactorial, and notori-
ously difficult to treat.

Caregivers describe sleepless nights with bedtime resis-
tance starting well before lights out. Sleep disturbances may
feature waves of motor restlessness and unsettled sleep that
lingers throughout the night. Bedtime resistance and motor
restlessness in these children are frequently considered be-
havioral manifestations of autism, and rarely prompt concern
for a separatemedical problem.However, these behaviorsmay
signify a distinct and treatable sleep-related medical condi-
tion. Restless legs syndrome (RLS) is a heritable condition
with an underlying pathophysiology linked to dopaminer-
gic dysfunction and decreased iron storage,6 and children
with ASD are thought to be more vulnerable to iron defi-
ciency due to their restrictive diet habits.7 The condition is

Journal of Clinical Sleep Medicine, Vol. 16, No. 12 December 15, 20202029
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I nostri risulta, suggeriscono che la sindrome delle gambe 
senza riposo può rappresentare una causa poco riconosciuta di 
insonnia nei bambini con au,smo. La valutazione iniziale 
dovrebbe includere un'analisi approfondita dei comportamen, 
correla, ai disturbi motori no<urni, poiché la sindrome delle 
gambe senza riposo può essere una causa tra<abile di 
interruzione del sonno.



I disturbi del sonno aggravano i sintomi ASD 

• problemi internalizzan. ed esternalizzan. (Schreck, 2021) 
• ipersensibilità a suoni e ta9o 
• punteggi più al; di sensibilità sensoriale e irritabilità (Molcho

Haimovich et al., 2023) 
• punteggi più al; nelle scale ABC, SRS, CARS (Chen et al., 2021) 
• irritabilità e comportamen. stereo.pa. (Yavuz-Kodat et al., 2022) 
• disregolazione emo;vo- comportamentale (Tesfaye et al., 2021) 
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Abstract
This was an exploratory cross-sectional study comparing 45 children with ASD to 24 typically developing drug-naïve con-
trols, group-matched on age, sex, and body mass index. Objective data was obtained using the following: an ambulatory 
circadian monitoring device; saliva samples to determine dim light melatonin onset (DLMO): and three parent-completed 
measures: the Child Behavior Checklist (CBCL); the Repetitive Behavior Scale-Revised (RBS-R); and the General Health 
Questionnaire (GHQ28). The CBCL and RBS-R scales showed the highest scores amongst poor sleepers with ASD. Sleep 
fragmentation was associated with somatic complaints and self-injury, leading to a higher impact on family life. Sleep onset 
difficulties were associated with withdrawal, anxiety, and depression. Those with phase advanced DLMO had lower scores 
for “somatic complaints”; “anxious/depressed” state; and “social problems”, suggesting that this phenomenon has a protec-
tive role.

Keywords Melatonin · Autism spectrum disorder · Sleep · Behavior · Actigraphy · Questionnaires

Autism spectrum disorder (ASD) is a neurodevelopmental 
condition in which sleep problems (SPs) are highly preva-
lent, including difficulties with sleep onset latency, bedtime 
resistance, nighttime awakenings, and shortened sleep time 
(Baker & Richdale, 2015; Ballester et al., 2019; Goldman 
et al., 2017; Martinez-Cayuelas et al., 2021). Though the 
causes of SPs in ASD are multifactorial, it has been argued 
that misalignment of circadian rhythm, in which melatonin 
acts as a major regulator, plays a role in ASD etiology (Geof-
fray et al., 2016; Reynolds & Malow, 2011).

A significant proportion of individuals with ASD have 
been shown to have dysregulated cortisol and melatonin 
rhythm, circadian rhythm sleep–wake disorders, and an 
altered pattern of body temperature (Baker & Richdale, 
2017; Ballester et al., 2019; Corbett et al., 2008; Glickman, 
2010; Martinez-Cayuelas et al., 2021; Souders et al., 2009; 
Tordjman et al., 2005; Wiggs & Stores, 2004). Additionally, 
some reports have analyzed the association between sleep 
disturbances and behavioral outcomes in ASD, although 
most have drawn on subjective data when measuring sleep 
parameters. In both typically developing (TD) and ASD chil-
dren, research has shown a link between SPs and behavioral 
difficulties (Allik et al., 2006b; Astill et al., 2012; Goldman 

 * Elena Martinez-Cayuelas 
 elena.martinezc@quironsalud.es
 Teresa Gavela-Pérez 
 Tgavela@quironsalud.es
 María Rodrigo-Moreno 
 mrodrigomo@#d.es
 Rebeca Losada-Del Pozo 
 rebeca.losada@quironsalud.es
 Beatriz Moreno-Vinues 
 beatriz.moreno@#d.es
 Carmen Garces 
 cgarces@#d.es
 Leandro Soriano-Guillén 
 Lsoriano@#d.es

1 Department of Pediatrics, Instituto de Investigaciones 
Sanitarias-Fundación Jiménez Díaz, Universidad Autónoma 
de Madrid, Madrid, Spain

2 Lipid Laboratory, Instituto de Investigaciones 
Sanitarias-Fundación Jiménez Díaz, Universidad Autónoma 
de Madrid, Madrid, Spain

3 Hospital Universitario Fundación Jiménez Díaz, Avenida 
Reyes Católicos n2, 28040 Madrid, Spain

Le difficoltà comportamentali sono stre2amente 

correlate ai disturbi del sonno e del ritmo 

circadiano nelle PcASD. In par;colare, la 

frammentazione del sonno sembra essere un 

parametro significa;vo, poiché ha coinvolto la 

maggior parte dei traD comportamentali 

studia;. Pertanto, la frammentazione del sonno 
dovrebbe avere la priorità quando si esaminano i 

feno;pi del sonno e comportamentali nell'ASD. 

Inoltre, il pa2ern avanzato della secrezione di 

melatonina sembra svolgere un ruolo proteDvo 

per il sonno e le difficoltà comportamentali. In 

sintesi, i disturbi del sonno e del ritmo 
circadiano dovrebbero essere valuta4 
quo4dianamente in ques; pazien; e inclusi 
nelle strategie di ges4one comportamentale e 

farmacologica al fine di sviluppare programmi di 

intervento comple; per i bambini con ASD e le 

loro famiglie.

studio trasversale esplora;vo (45 bambini con ASD e 24 controlli a 

sviluppo ;pico). 

Le scale CBCL e RBS-R hanno mostrato i punteggi più al; tra PcASD

con disturbo del sonno. La frammentazione del sonno è stata 

associata a disturbi soma4ci e autolesionismo, con un impa2o 

maggiore sulla vita familiare. L’insonnia iniziale erano associate a 

ri4ro, ansia e depressione. Quelli con DLMO in fase avanzata 

avevano punteggi più bassi per "disturbi soma;ci"; stato 

“ansioso/depresso”; e “problemi sociali”, suggerendo che questo 

fenomeno ha un ruolo proteDvo.



• possibile interazione bidirezionale tra disturbi del sonno e altri sintomi di ASD: mentre il sonno 
frammentato può peggiorare il quadro clinico di ASD, esercitando un effe8o dannoso sulle 
cara8eris9che cogni9ve e comportamentali, d'altra parte il nucleo 7pico dell'ASD i sintomi 
possono facilitare la presenza e il mantenimento dei disturbi del sonno in questa popolazione. 

• Poiché è noto che le alterazioni del ritmo circadiano esercitano un effe8o dannoso sulle 
condizioni psicopatologiche, incluso l'ASD, il miglioramento del sonno nei sogge; con ASD può 
portare a un significa9vo miglioramento dell'esito clinico e della traie8oria psicopatologica, 
riducendo infine anche il rischio di sviluppo di ulteriori disturbi in comorbidità.

• Migliorare le nostre conoscenze in questo campo può portare a rilevare potenziali alterazioni 
patognomoniche o anche marcatori biologici per ASD, con un conseguente miglioramento delle 
strategie diagnos9che. D'altra parte, una migliore comprensione delle basi biologiche dei sintomi 
dell'ASD può aprire la strada allo studio di ulteriori bersagli terapeu9ci, migliorando 
eventualmente le a8uali strategie di tra8amento per una popolazione che è ancora scarsamente 
responsiva ai tra8amen9 a8ualmente approva9.

Dell’Osso et al. Annals of General Psychiatry           (2022) 21:13  
https://doi.org/10.1186/s12991-022-00390-6

REVIEW

Biological correlates of altered circadian 
rhythms, autonomic functions and sleep 
problems in autism spectrum disorder
Liliana Dell’Osso, Leonardo Massoni, Simone Battaglini, Ivan Mirko Cremone, Claudia Carmassi and 
Barbara Carpita* 

Abstract 
Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by a complex and multifaceted 
neurobehavioral syndrome. In the last decades, several studies highlighted an increased prevalence of sleep prob-
lems in ASD, which would be associated with autonomic system and circadian rhythm disruption. The present review 
aimed to summarize the available literature about sleep problems in ASD subjects and about the possible biologi-
cal factors implicated in circadian rhythm and autonomic system deregulation in this population, as well as possible 
therapeutic approaches. Shared biological underpinnings between ASD symptoms and altered circadian rhythms/
autonomic functions are also discussed. Studies on sleep showed how ASD subjects typically report more problems 
regarding insufficient sleep time, bedtime resistance and reduced sleep pressure. A link between sleep difficulties and 
irritability, deficits in social skills and behavioral problems was also highlighted. Among the mechanisms implicated, 
alteration in genes related to circadian rhythms, such as CLOCK genes, and in melatonin levels were reported. ASD 
subjects also showed altered hypothalamic pituitary adrenal (HPA) axis and autonomic functions, generally with a 
tendency towards hyperarousal and hyper sympathetic state. Intriguingly, some of these biological alterations in ASD 
individuals were not associated only with sleep problems but also with more autism-specific clusters of symptoms, 
such as communication impairment or repetitive behaviors Although among the available treatments melatonin 
showed promising results, pharmacological studies for sleep problems in ASD need to follow more standardized pro-
tocols to reach more repeatable and reliable results. Further research should investigate the issue of sleep problems 
in ASD in a broader perspective, taking into account shared pathophysiological mechanisms for core and associated 
symptoms of ASD.

Keywords: Autism spectrum disorder (ASD), Sleep disorders, Circadian rhythms, Melatonin, Autonomic nervous 
system
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Introduction
!e center of circadian rhythms regulation can be iden-
tified in the hypothalamus. It consists of several neu-
ronal populations which produce neuropeptides and 
neurotransmitters with a crucial role for temperature, 

metabolic rate, thirst, hunger, sexual behavior, repro-
duction and emotional responses. !e hypothalamus 
exerts its functions mainly through the productions of 
neuropeptides, such as the transcription factor ortho-
pedia (OTP), crucial for proper development of dien-
cephalic dopaminergic neurons or the steroidogenic 
factor 1 (SF-1), which is important for neuronal and 
structural connectivity. Another transcriptional factor, 
Sim-1, is implicated in hypothalamus differentiation [1]. 
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INDAGARE I DISTURBI DEL SONNO IN ASD

• Nonostante l’elevata prevalenza e le conseguenze i DS risultano sotto 
diagnosticati e sotto trattati (Meltzer 2010)

• I clinici non indagano sistematicamente i DS, né i genitori spesso chiedono aiuto 
concentrati su altri aspetti (Blunden 2004) che potrebbero essere scatenati da un 
DS

• Tuttavia i DS sono percepiti come uno dei problemi di salute più impattante in 
ASD (McConachie 2018)

• Molti clinici hanno poca formazione inerente lo sviluppo del sonno ed i disturbi 
(Schreck 2011)

• Generalmente i clinici fanno una sola domanda ai genitori riguardo il sonno  
(Marvin 2021)



BEARS Ques+onnaire (Owens 2009) 

• B= Bed&me problems
• E= Excessive day&me sleepiness
• A= Awakenings during the night
• R= Regularity and dura&on of 

sleep
• S= Snoring



BEARS Sleep Screening Tool 60 7 BEARS Sleep Screening Tool

             Reprinted from Owens and Dalzell  [  1  ] . Copyright © 2005, with permission from Elsevier.      

Reprinted from Owens and Dalzell [1]. Copyright © 2005, with 
permission from Elsevier. 

60 7 BEARS Sleep Screening Tool

             Reprinted from Owens and Dalzell  [  1  ] . Copyright © 2005, with permission from Elsevier.      



Fig. 1. Screening checklist for medical comorbidities associated with sleep problems. This
checklist was developed by the Autism Treatment Network to screen for medical issues
that might have a negative effect on sleep. Intended for use by clinicians when interviewing
families. (Courtesy of Ann M. Reynolds, MD and Beth A. Malow, MD.)
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Sleep and Autism
Spectrum Disorders

Ann M. Reynolds, MDa,*, Beth A. Malow, MD, MSb

Autism spectrum disorders (ASD) are neurodevelopmental disorders characterized by
dysfunction in social interaction and communication, as well as the presence of
restricted interests or repetitive behaviors. ASD include autistic disorder, Asperger
syndrome, and pervasive developmental disorder, not otherwise specified. Sleep
problems are common in children with ASD and have a significant effect on the quality
of life of children with ASD and their families.

NEUROBIOLOGY OF SLEEP AND WAKEFULNESS IN CHILDREN WITH ASD

Although a detailed examination of neurobiological alterations in the regulation of the
sleep-wake cycle in children with ASD compared with that in typically developing chil-
dren is beyond the scope of this review, some discussion of potential factors that may
be related to abnormal sleep patterns in these children is warranted. Several neuro-
transmitters involved in these systems have also been implicated in the cause of
ASD and include g-aminobutyric acid (GABA), serotonin, and melatonin. In autism,
GABAergic interneurons seem to be disrupted1 and a genetic susceptibility region
has been identified on chromosome 15q that contains GABA-related genes.2

Abnormal expression of GABA may interfere with its inhibitory function, which may
in turn interfere with sleep. Melatonin, a sleep-promoting substance that is inhibited
by light and released by the pineal gland,3 is synthesized from serotonin.4 There are
reports of abnormal platelet serotonin levels in children with autism.5 The relationship
between hyperserotonemia and sleep requires further study6; however, melatonin
secretion has also been noted to be low in individuals with ASD,7–10 and in one study,
the level of the major metabolite of melatonin (6-sulfoxymelatonin) was directly related
to the level of deep sleep in children with ASD.11 Jonsson and colleagues12 found
mutations in regulatory regions in 3 genes in the melatonin pathway: acetylseroto-
nin-O-methyltransferase (ASMT), melatonin receptor 1A, and melatonin receptor
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Abstract
Between 50–80% of children with autism spectrum disorder (ASD) have insomnia, which adversely affects their mental and 
physical health. However, there is no consensus to-date on suitable tools for insomnia screening and monitoring in daily 
clinical practice. An expert panel of child neuropsychiatry and sleep specialists, with expertise in children with neurodevel-
opmental disabilities, recommends: (1) performing insomnia screening of all children with ASD; (2) considering discus-
sion or referral to a sleep specialist when comorbid sleep disorders are suspected. The panel further developed structured, 
brief screening and monitoring tools to facilitate insomnia screening and management in daily practice, monitor treatment 
effectiveness and standardize and compare outcomes across clinical settings to improve care and well-being of children with 
ASD and their families.
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Sleep is essential for optimal child development and health. 
According to consensus statements on the recommended 
sleep duration by age, children and adolescents need more 
sleep than adults (Hirshkowitz et al., 2015; Morgenthaler 
et al., 2006; Paruthi et al., 2016). Inadequate and disrupted 
sleep can have detrimental effects on cognition (memory, 
attention, overall IQ), daytime behavior, and even language 

acquisition in the developing child (Dionne et al., 2011; Gru-
ber et al., 2011; Kocevska et al., 2017; Sadeh, 2007; Vriend 
et al., 2012). Uninterrupted night sleep is optimal for the 
plasticity changes needed for learning and memory consoli-
dation (Maski et al., 2015). The duration of uninterrupted 
sleep (longest sleep episode; LSE) evolves rapidly in early 
childhood, to reach a minimum of 6 consecutive hours of 
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Table 2  A novel screening tool for insomnia in children and adolescents (modified DIMS) (Bruni et al., 1996)

Part A: Insomnia Diagnosis: Child’s sleep habits in the last 3 months Score

Date • Child’s name Age
The Child goes to bed reluctantly • Never (1)

• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The child has difficulty getting to sleep at night • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The child feels anxious or afraid when falling asleep • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The child wakes up more than twice per night • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

After waking up in the night, the child has difficulty to fall asleep again • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

How many hours of sleep does your child get on most nights? • 9–11 h (1)
• 8–9 h (2)
• 7–8 h (3)
• 5–7 h (4)
• Less than 5 h (5)

How long, after going to bed, does your child usually fall asleep? • Less than 15 min (1)
• 15–30 min (2)
• 30–45 min (3)
• 45–60 min (4)
• More than 60 min (5)

Total Score (sum of subscale scores)
Score 10 or lower: unlikely to have insomnia
Score 11–16: at risk of having insomnia
Score 17 or higher: insomnia
Part B: Discussion/Referral to sleep specialist: Score

The Child shows one or more of the following:
• startles or jerks parts of the body while falling asleep and/or while asleep
• often changes position
• kicks the covers off the bed
• shows repetitive actions such as rocking or head banging while falling asleep

• Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week) (4)
• Always (daily) (5)

The child snores loudly and/or has difficulty breathing during the night • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The Child shows one or more of the following:
wakes up from sleep screaming or confused
sleep walks
has recurrent nightmares

• Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

Score 3 or higher on any item: consider discussion and or referral to sleep specialist Number of scores ≥ 3



Vol.:(0123456789)1 3

Journal of Autism and Developmental Disorders 
https://doi.org/10.1007/s10803-021-05236-w

COMMENTARY

Practice Tools for Screening and Monitoring Insomnia in Children 
and Adolescents with Autism Spectrum Disorder

Tobias Banaschewski1  · Oliviero Bruni2 · Joaquin Fuentes3 · Catherine Mary Hill4,5 · Allan Hvolby6,7 · 
Maj-Britt Posserud8 · Carmen Schroder9,10,11

Accepted: 7 August 2021 
© The Author(s) 2021

Abstract
Between 50–80% of children with autism spectrum disorder (ASD) have insomnia, which adversely affects their mental and 
physical health. However, there is no consensus to-date on suitable tools for insomnia screening and monitoring in daily 
clinical practice. An expert panel of child neuropsychiatry and sleep specialists, with expertise in children with neurodevel-
opmental disabilities, recommends: (1) performing insomnia screening of all children with ASD; (2) considering discus-
sion or referral to a sleep specialist when comorbid sleep disorders are suspected. The panel further developed structured, 
brief screening and monitoring tools to facilitate insomnia screening and management in daily practice, monitor treatment 
effectiveness and standardize and compare outcomes across clinical settings to improve care and well-being of children with 
ASD and their families.

Keyword Child Adolescent Sleep Insomnia Autism spectrum disorder ASD

Sleep is essential for optimal child development and health. 
According to consensus statements on the recommended 
sleep duration by age, children and adolescents need more 
sleep than adults (Hirshkowitz et al., 2015; Morgenthaler 
et al., 2006; Paruthi et al., 2016). Inadequate and disrupted 
sleep can have detrimental effects on cognition (memory, 
attention, overall IQ), daytime behavior, and even language 

acquisition in the developing child (Dionne et al., 2011; Gru-
ber et al., 2011; Kocevska et al., 2017; Sadeh, 2007; Vriend 
et al., 2012). Uninterrupted night sleep is optimal for the 
plasticity changes needed for learning and memory consoli-
dation (Maski et al., 2015). The duration of uninterrupted 
sleep (longest sleep episode; LSE) evolves rapidly in early 
childhood, to reach a minimum of 6 consecutive hours of 

 * Tobias Banaschewski 
 tobias.banaschewski@zi-mannheim.de
 * Oliviero Bruni 
 oliviero.bruni@uniroma1.it
 * Carmen Schroder 
 schroderc@unistra.fr
1 Department of Child and Adolescent Psychiatry 

and Psychotherapy, Medical Faculty Mannheim, Central 
Institute of Mental Health, University of Heidelberg, 
Mannheim, Germany

2 Department of Developmental and Social Psychology, 
Sapienza University, Rome, Italy

3 Service of Child and Adolescent Psychiatry, Policlínica 
Gipuzkoa and GAUTENA Autism Society, San Sebastián, 
Spain

4 School of Clinical Experimental Sciences, Faculty 
of Medicine, University of Southampton, Southampton, UK

5 Department of Sleep Medicine, Southampton Children’s 
Hospital, Southampton, UK

6 Department of Child and Adolescent Psychiatry, Psychiatry 
in Region of South Denmark, Esbjerg, Denmark

7 Department of Regional Health Research, University 
of Southern Denmark, Odense, Denmark

8 Department of Clinical Medicine, Faculty of Medicine, 
University of Bergen, Bergen, Norway

9 Department of Child and Adolescent Psychiatry & 
Excellence Centre for Autism and Neurodevelopmental 
Disorders STRAS&ND, Strasbourg University Hospitals & 
University of Strasbourg Medical School, 67000 Strasbourg, 
France

10 CNRS UPR 3212, Institute for Cellular and Integrative 
Neurosciences, Strasbourg, France

11 Sleep Disorders Center& International Research Center 
for ChronoSomnology, Strasbourg, France

 Journal of Autism and Developmental Disorders

1 3

Table 2  A novel screening tool for insomnia in children and adolescents (modified DIMS) (Bruni et al., 1996)

Part A: Insomnia Diagnosis: Child’s sleep habits in the last 3 months Score

Date • Child’s name Age
The Child goes to bed reluctantly • Never (1)

• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The child has difficulty getting to sleep at night • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The child feels anxious or afraid when falling asleep • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The child wakes up more than twice per night • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

After waking up in the night, the child has difficulty to fall asleep again • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

How many hours of sleep does your child get on most nights? • 9–11 h (1)
• 8–9 h (2)
• 7–8 h (3)
• 5–7 h (4)
• Less than 5 h (5)

How long, after going to bed, does your child usually fall asleep? • Less than 15 min (1)
• 15–30 min (2)
• 30–45 min (3)
• 45–60 min (4)
• More than 60 min (5)

Total Score (sum of subscale scores)
Score 10 or lower: unlikely to have insomnia
Score 11–16: at risk of having insomnia
Score 17 or higher: insomnia
Part B: Discussion/Referral to sleep specialist: Score

The Child shows one or more of the following:
• startles or jerks parts of the body while falling asleep and/or while asleep
• often changes position
• kicks the covers off the bed
• shows repetitive actions such as rocking or head banging while falling asleep

• Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week) (4)
• Always (daily) (5)

The child snores loudly and/or has difficulty breathing during the night • Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

The Child shows one or more of the following:
wakes up from sleep screaming or confused
sleep walks
has recurrent nightmares

• Never (1)
• Occasionally (1–2 per month or less (2)
• Sometimes (once or twice per week) (3)
• Often (3–5 times per week (4)
• Always (daily) (5)

Score 3 or higher on any item: consider discussion and or referral to sleep specialist Number of scores ≥ 3
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validated. However, concerning the screening tool for insom-
nia in children and adolescents, this represents the sub-scale 
“Disorders of Initiating and Maintaining Sleep (DIMS)” of 
the Sleep Disturbance Scale for Children (SDSC) that has 
been evaluated in different populations showing good psy-
chometric properties either in the original scale or in the 

subsequent studies in children with neurodevelopmental 
disabilities (Bruni et al., 1996; Marriner et al., 2017). The 
follow-up tool should be used only as an instrument to ana-
lyze the changes after an intervention and therefore it is not 
necessary to evaluate the psychometric properties.

Table 3  A novel structured follow up tool for insomnia-sleep
LSE = longest consolidated sleep episode; SOL = Sleep onset latency; TST = total sleep !me

Date Child’s name                                                                           Age

Child’s sleep 1. At what !me does your child go to bed? 
2. How long does it take your child to fall asleep from lights off? _____ minutes
3. A#er falling asleep about how many !mes does your child wake up at night 

(not coun!ng final awakening)? 
4. In total, how long do these awakenings last approximately? _____ minutes
5. What is approximately the longest episode of con!nuous sleep / 

uninterrupted sleep that your child has per night?  ____ hours: minutes
6. At what !me does your child finally wake up for the day? 
7. How many hours of actual sleep does your child get during the night? ____ 

hours: minutes
8. Does your child feel !red /rested upon awakening?
9. In total how long does the child nap during the day? _____ minutes

Considera!on 10. Is the response to Q2 (SOL)  <30 minutes?                   
11. Is the response to Q5 (LSE) >6 hours?                          
12. Is the response to Q7 (TST) acceptable sleep dura!on per age 

according to NSF, > 8 (age 2-6) or >7 (age  6-18) hours?                        
(If one of the above is No consider treatment/dose adjustment)

Yes/No 

Yes/No

Yes/No

Child’s 
behaviors 

1. Have you no!ced a change in your child’s behavior a#er they had a good 
night’s sleep?  Please list the most important behaviors below

• _____________________ 
2. How would you rate this behavior in the last month or since the last visit?          

Score→
Behavior↓

1 2 3 4 5

_________ Markedly 
deteriorated 

Deteriorated Not 
changed 

improved Markedly 
improved 

_________ Markedly 
deteriorated 

Deteriorated Not 
changed 

improved Markedly 
improved 

_________ Markedly 
deteriorated 

Deteriorated Not 
changed 

improved Markedly 
improved

Parent’s 
sa!sfac!on 

11. Are you sa!sfied with your child’s sleep? (average over the last month)
Completely 
Dissa!sfied (1)

Mostly 
Dissa!sfied (2) 

Neither Sa!sfied 
nor Dissa!sfied (3) 

Mostly 
Sa!sfied (4)

Completely 
Sa!sfied (5)
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Standardizing Treatment Response Definition

In line with the characteristics of insomnia in children with 
ASD, the goal for the purpose of treatment optimization is to 
achieve the following: (1) Acceptable total sleep time (TST) 
ranges according to the National Sleep Foundation (NSF) 
(Hirshkowitz et al., 2015) (Fig. 1). (2) SOL of ≤ 30 min 
according to DSM-5 insomnia diagnostic criteria (Cortesi 
et al., 2012). (3) Longest consolidated Sleep Episode (LSE, 
the duration of the longest uninterrupted sleep period) of 
> 6 h (Touchette et al., 2005; Yavuz-Kodat et al., 2020). 
Notably, if these cutoff values are not met, an improvement 
of TST and/or SOL of about 60 min in a child with ASD may 
indicate treatment effectiveness even if not complying fully 
with the recommendations (Appleton et al., 2012; Gringras 
et al., 2017; Sadeh, 2007). When evaluating treatment suc-
cess, achieving parents’ goals (what do they want to aim at 
with the treatment) ought to be considered in the decision 
making process as well (McConachie et al., 2018). There-
fore, further to quantitative (TST, SOL, LSE) measures the 
clinician should also evaluate improvement in the child’s 
behavior and parents’ satisfaction.

The structured insomnia monitoring tool proposed here 
by the expert panel (Table 3) was specifically designed to 
meet the aforementioned criteria: evaluating the child’s sleep 
parameters along with a personalized evaluation of behav-
ioral features and parents’ satisfaction. It can optionally be 

filled by the parent and has defined cutoffs in order to enable 
treatment optimization by the clinician. It can also be per-
formed at baseline, immediately after screening, in addition 
to the suggested screening tool, before the start of any inter-
vention to facilitate follow up on the treatment effectiveness 
and measure change. It is a combined tool with a system-
atic assessment of important sleep parameters, along with 
a personalized evaluation of behavioral features based on a 
child’s specific clinical evaluation and parents' satisfaction 
to evaluate the entire scope of treatment outcomes. Not the 
entire behavioral checklist needs to be followed; only the 
specific challenging behavior/s identified by the parents and 
the physician at screening should be monitored during treat-
ment to assess treatment success.

Conclusions

The insomnia practice tools recommended herein, namely 
a screening tool as well as a structured monitoring tool for 
treatment evaluation, are short and simple tools that may 
help health care professionals to identify and manage insom-
nia in children and adolescents with ASD.

A partial limitation of the study should be noted. These 
tools either the screening tool for insomnia (Table 2) and 
the follow-up tool (Table 3) have not yet been used in a spe-
cific study and the psychometric properties have not been 

Fig. 1  Recommended amounts 
of sleep for children of different 
ages
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CONSENSUS RECOMMENDATIONS

• Infants* 4 months to 12 months should sleep 12 to 16 
hours per 24 hours (including naps) on a regular basis 
to promote optimal health.

• Children 1 to 2 years of age should sleep 11 to 14 hours 
per 24 hours (including naps) on a regular basis to 
promote optimal health.

• Children 3 to 5 years of age should sleep 10 to 13 hours 
per 24 hours (including naps) on a regular basis to 
promote optimal health.

• Children 6 to 12 years of age should sleep 9 to 12 hours 
per 24 hours on a regular basis to promote optimal 
health.

• Teenagers 13 to 18 years of age should sleep 8 to 10 
hours per 24 hours on a regular basis to promote 
optimal health.

 ƕ Sleeping the number of recommended hours on a 
regular basis is associated with better health outcomes 
including: improved attention, behavior, learning, 
memory, emotional regulation, quality of life, and 
mental and physical health.

 ƕ Regularly sleeping fewer than the number of 
recommended hours is associated with attention, 
EHKDYLRU��DQG�OHDUQLQJ�SUREOHPV��,QVXI¿FLHQW�VOHHS�DOVR�
increases the risk of accidents, injuries, hypertension, 
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teenagers is associated with increased risk of self-harm, 
suicidal thoughts, and suicide attempts.

 ƕ Regularly sleeping more than the recommended hours 
may be associated with adverse health outcomes such 
as hypertension, diabetes, obesity, and mental health 
problems.

 ƕ Parents who are concerned that their child is sleeping 
too little or too much should consult their healthcare 
provider for evaluation of a possible sleep disorder.

* Recommendations for infants younger than 4 months are not 
included due to the wide range of normal variation in duration 
DQG� SDWWHUQV� RI� VOHHS�� DQG� LQVXI¿FLHQW� HYLGHQFH� IRU� DVVRFLD-
tions with health outcomes.

BACKGROUND AND METHODOLOGY

Healthy sleep requires adequate duration, appropriate timing, 
good quality, regularity, and the absence of sleep disturbances 
or disorders. Sleep duration is a frequently investigated sleep 
measure in relation to health. A panel of 13 experts in sleep 
PHGLFLQH� DQG� UHVHDUFK� XVHG� D�PRGL¿HG�5$1'�$SSURSULDWH-
ness Method1 to develop recommendations regarding the sleep 
duration range that promotes optimal health in children aged 
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CONSENSUS RECOMMENDATIONS

• Infants* 4 months to 12 months should sleep 12 to 16 
hours per 24 hours (including naps) on a regular basis 
to promote optimal health.

• Children 1 to 2 years of age should sleep 11 to 14 hours 
per 24 hours (including naps) on a regular basis to 
promote optimal health.

• Children 3 to 5 years of age should sleep 10 to 13 hours 
per 24 hours (including naps) on a regular basis to 
promote optimal health.

• Children 6 to 12 years of age should sleep 9 to 12 hours 
per 24 hours on a regular basis to promote optimal 
health.

• Teenagers 13 to 18 years of age should sleep 8 to 10 
hours per 24 hours on a regular basis to promote 
optimal health.
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Standardizing Treatment Response Definition

In line with the characteristics of insomnia in children with 
ASD, the goal for the purpose of treatment optimization is to 
achieve the following: (1) Acceptable total sleep time (TST) 
ranges according to the National Sleep Foundation (NSF) 
(Hirshkowitz et al., 2015) (Fig. 1). (2) SOL of ≤ 30 min 
according to DSM-5 insomnia diagnostic criteria (Cortesi 
et al., 2012). (3) Longest consolidated Sleep Episode (LSE, 
the duration of the longest uninterrupted sleep period) of 
> 6 h (Touchette et al., 2005; Yavuz-Kodat et al., 2020). 
Notably, if these cutoff values are not met, an improvement 
of TST and/or SOL of about 60 min in a child with ASD may 
indicate treatment effectiveness even if not complying fully 
with the recommendations (Appleton et al., 2012; Gringras 
et al., 2017; Sadeh, 2007). When evaluating treatment suc-
cess, achieving parents’ goals (what do they want to aim at 
with the treatment) ought to be considered in the decision 
making process as well (McConachie et al., 2018). There-
fore, further to quantitative (TST, SOL, LSE) measures the 
clinician should also evaluate improvement in the child’s 
behavior and parents’ satisfaction.

The structured insomnia monitoring tool proposed here 
by the expert panel (Table 3) was specifically designed to 
meet the aforementioned criteria: evaluating the child’s sleep 
parameters along with a personalized evaluation of behav-
ioral features and parents’ satisfaction. It can optionally be 

filled by the parent and has defined cutoffs in order to enable 
treatment optimization by the clinician. It can also be per-
formed at baseline, immediately after screening, in addition 
to the suggested screening tool, before the start of any inter-
vention to facilitate follow up on the treatment effectiveness 
and measure change. It is a combined tool with a system-
atic assessment of important sleep parameters, along with 
a personalized evaluation of behavioral features based on a 
child’s specific clinical evaluation and parents' satisfaction 
to evaluate the entire scope of treatment outcomes. Not the 
entire behavioral checklist needs to be followed; only the 
specific challenging behavior/s identified by the parents and 
the physician at screening should be monitored during treat-
ment to assess treatment success.

Conclusions

The insomnia practice tools recommended herein, namely 
a screening tool as well as a structured monitoring tool for 
treatment evaluation, are short and simple tools that may 
help health care professionals to identify and manage insom-
nia in children and adolescents with ASD.

A partial limitation of the study should be noted. These 
tools either the screening tool for insomnia (Table 2) and 
the follow-up tool (Table 3) have not yet been used in a spe-
cific study and the psychometric properties have not been 
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Abstract
Between 50–80% of children with autism spectrum disorder (ASD) have insomnia, which adversely affects their mental and 
physical health. However, there is no consensus to-date on suitable tools for insomnia screening and monitoring in daily 
clinical practice. An expert panel of child neuropsychiatry and sleep specialists, with expertise in children with neurodevel-
opmental disabilities, recommends: (1) performing insomnia screening of all children with ASD; (2) considering discus-
sion or referral to a sleep specialist when comorbid sleep disorders are suspected. The panel further developed structured, 
brief screening and monitoring tools to facilitate insomnia screening and management in daily practice, monitor treatment 
effectiveness and standardize and compare outcomes across clinical settings to improve care and well-being of children with 
ASD and their families.
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Sleep is essential for optimal child development and health. 
According to consensus statements on the recommended 
sleep duration by age, children and adolescents need more 
sleep than adults (Hirshkowitz et al., 2015; Morgenthaler 
et al., 2006; Paruthi et al., 2016). Inadequate and disrupted 
sleep can have detrimental effects on cognition (memory, 
attention, overall IQ), daytime behavior, and even language 

acquisition in the developing child (Dionne et al., 2011; Gru-
ber et al., 2011; Kocevska et al., 2017; Sadeh, 2007; Vriend 
et al., 2012). Uninterrupted night sleep is optimal for the 
plasticity changes needed for learning and memory consoli-
dation (Maski et al., 2015). The duration of uninterrupted 
sleep (longest sleep episode; LSE) evolves rapidly in early 
childhood, to reach a minimum of 6 consecutive hours of 
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STANDARDIZZARE LA RISPOSTA AL TRATTAMENTO

1. TST Tempo totale di sonno accettabile 
(Hirshkowitz 2015)

2. SOL Latenza di addormentamento <30’ 
(Cortesi 2012)

3. LSE La durata del periodio di sonno 
ininterrotto >6 h(Yuvazu-Kodat 2020)

4. Inoltre vanno valutati i miglioramenti 
comportamentali ed il livello di 
soddisfazione dei genitori
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Evidenze scientifiche per il trattamento

• I disturbi del sonno dovrebbero essere sempre indagati nelle persone con ASD

• Il trattamento dei disturbi di sonno in bambini/ragazzi con ASD può portare effetti

positivi non solo sui bambini ma sull’intera famiglia

• La prevenzione è il miglior trattamento per l’insonnia nei bambini ma 

sfortunatamente la maggior parte dei genitori chiede aiuto quando il disturbo è 

cronico

• Le linee guida raccomandano igiene del sonno e/o strategie comportamentali come 

prima linea di trattamento (il 25% risposta) 



Evidenze scientifiche per il trattamento

• La scelta del trattamento più adatto psicoeducativo dovrebbe essere guidato dalle 

preferenze genitoriali, e non c’è alcuna evidenza che un approccio è più efficace di un 

altro (Wiggs & France, 2000; Angriman et al., 2015)

• Non ci sono terapia farmacologiche approvate per i DS nei bambini e adolescenti sia a  

sviluppo tipico che ASD

• La terapia farmacologica va pensata per i casi che non rispondono all’intervento 

psicoeducativo, in cui il disturbo rischia di strutturarsi, e quando compromette la salute 

fisica e mentale del paziente o dell’intera famiglia

• Alla terapia farmacologica va sempre associato l’intervento educativo 

comportamentale 
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Abstract
Objective
To review pharmacologic and nonpharmacologic strategies for treating sleep disturbances in children
and adolescents with autism spectrum disorder (ASD) and to develop recommendations for
addressing sleep disturbance in this population.

Methods
The guideline panel followed the American Academy of Neurology 2011 guideline development
process, as amended. The systematic review included studies through December 2017. Recom-
mendations were based on evidence, related evidence, principles of care, and inferences.

Major recommendations (Level B)
For children and adolescents with ASD and sleep disturbance, clinicians should assess for medications and
coexisting conditions that could contribute to the sleep disturbance and should address identified issues.
Clinicians should counsel parents regarding strategies for improved sleep habits with behavioral strategies
as a first-line treatment approach for sleep disturbance either alone or in combination with pharmacologic
or nutraceutical approaches. Clinicians should offermelatonin if behavioral strategies have not been helpful
and contributing coexisting conditions and use of concomitant medications have been addressed, starting
with a low dose. Clinicians should recommend using pharmaceutical-grade melatonin if available. Clini-
cians should counsel children, adolescents, and parents regarding potential adverse effects of melatonin use
and the lack of long-term safety data. Clinicians should counsel that there is currently no evidence to
support the routine use of weighted blankets or specialized mattress technology for improving disrupted
sleep. If asked about weighted blankets, clinicians should counsel that the trial reported no serious adverse
events with blanket use and that blankets could be a reasonable nonpharmacologic approach for some
individuals.
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sleep outcomes (outcomes vary slightly by intervention;
table e-3, aan.com/Guidelines/home/GetGuideline-
Content/1004). Evidence is insufficient to determine the
effect of parental sleep-specific behavioral training on the basis
of 1 Class III study.35 Evidence profile tables (appendix e-4,
aan.com/Guidelines/home/GetGuidelineContent/1004) and
evidence synthesis tables (appendix e-5, aan.com/Guidelines/
home/GetGuidelineContent/1004) are available from the
AAN, by request.

Putting the evidence into
clinical context
Treatment of sleep disorders in ASD is an important goal, as
sleep disruption is associated with behavioral problems,
daytime sleepiness, and poorer health.38 Individuals with
ASD are at risk for primary sleep disorders, including OSA,
restless legs syndrome, and periodic limb movement disor-
der (not reviewed).2,39 They are also at risk for sleep dis-
orders secondary to coexisting conditions (e.g., epilepsy,
GERD, anxiety, depression, bipolar disorder, psychosis, or
ADHD), and are more likely to use medications that disrupt
normal sleep patterns (e.g., antiseizure medicines, psycho-
tropic medications). A practice pathway for identifying,
evaluating, and managing insomnia in children and adoles-
cents with ASD emphasized the importance of identifying
and treating coexisting conditions.40 Learned maladaptive
sleep patterns, including lack of parental boundaries

regarding sleep, may be more difficult to correct in children
and adolescents with ASD than in their typically developing
peers. For this reason, behavioral strategies might augment
and outlast short-term pharmacologic interventions.

This review reveals a dearth of evidence-based treatments for
sleep dysregulation in ASD. No identified studies examined
pharmacologic approaches (e.g., antidepressants, α-adrenergic
agonists, benzodiazepines, antiseizure medicines, or anti-
psychotics), and the identified literature could not inform what
population might be most likely to respond to treatment (e.g.,
based on age or comorbid symptoms). The best studies ex-
amined pharmacologic treatment with melatonin and used
study-specific formulations to overcome limitations of unknown
purity in OTC formulations. No medications for insomnia are
FDA-approved for pediatric use. Melatonin is the most com-
monly dispensed hypnotic drug in children.41 However, mela-
tonin concentrations in OTC formulations differ, and some
formulations are contaminated with other products (e.g.,
serotonin).42,43 In 2014, the European Consensus Conference
published consensus guidelines acknowledging that pediatric
melatonin safety/tolerability trials are limited but there is no
evidence that short-term melatonin use has serious AEs.44 The
most frequently reported AEs are morning drowsiness, in-
creased enuresis, headache, dizziness, diarrhea, rash, and
hypothermia.45–47 Given that many children with ASD use
melatonin for months or years, the lack of long-term safety data
is concerning. Melatonin affects the hypothalamic–gonadal axis
and can potentially influence pubertal development.48

Table 1 Evidence summary for interventions targeting sleep disorders in children and adolescents with autism spectrum
disorder (ASD)a

Bedtime
resistance Sleep onset latency

Sleep
continuity:
sleep
efficiency

Sleep continuity: WASO,
night awakenings Total sleep time

Daytime
behavior

Probably
effective

Melatonin
plus CBT;
melatonin
alone

Melatonin plus CBT;
melatonin alone

Melatonin plus
CBT; melatonin
alone

Melatonin plus CBT;
melatonin aloneb

Melatonin plus CBT;
melatonin alone

Possibly
effective

CBT alone CBT aloneb CBT aloneb;
parent
educational
pamphletb; STS
mattress
technology

CBT aloneb CBT aloneb

Possibly
ineffective

Parent educational packet;
individual (vs group)
parent education;
weighted blankets; STS
mattress technology

Individual (vs
group) parent
education;
weighted
blankets

Parent educational packet;
individual (vs group)
parent education;
weighted blankets; STS
mattress technology

Parent educational
pamphlet; individual (vs
group) parent education;
weighted blankets; STS
mattress technology

Melatonin
CR;
weighted
blankets

Insufficient
evidence

Parental sleep-specific
behavioral training

Parental sleep-
specific
behavioral
training

Parental sleep-specific
behavioral training

STS
mattress
technology

Abbreviations: CBT = cognitive behavioral therapy; CR = controlled release; STS = Sound-to-Sleep; WASO = wake after sleep onset.
a Specific conclusion details regarding the interventions (e.g., type ofmelatonin, dose), outcomesmeasured, and timing are available in the systematic review
text and the full conclusions outlined in appendix e-4 (aan.com/Guidelines/home/GetGuidelineContent/1004) of the full-length guideline, available from the
American Academy of Neurology, upon request; for interventions for which there are multiple conclusions for a single sleep category, conclusions with the
highest degree of confidence and potential benefit are reflected here.
b Other outcomes for this intervention and this sleep category show either no benefit or have insufficient evidence.
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sleep outcomes (outcomes vary slightly by intervention;
table e-3, aan.com/Guidelines/home/GetGuideline-
Content/1004). Evidence is insufficient to determine the
effect of parental sleep-specific behavioral training on the basis
of 1 Class III study.35 Evidence profile tables (appendix e-4,
aan.com/Guidelines/home/GetGuidelineContent/1004) and
evidence synthesis tables (appendix e-5, aan.com/Guidelines/
home/GetGuidelineContent/1004) are available from the
AAN, by request.

Putting the evidence into
clinical context
Treatment of sleep disorders in ASD is an important goal, as
sleep disruption is associated with behavioral problems,
daytime sleepiness, and poorer health.38 Individuals with
ASD are at risk for primary sleep disorders, including OSA,
restless legs syndrome, and periodic limb movement disor-
der (not reviewed).2,39 They are also at risk for sleep dis-
orders secondary to coexisting conditions (e.g., epilepsy,
GERD, anxiety, depression, bipolar disorder, psychosis, or
ADHD), and are more likely to use medications that disrupt
normal sleep patterns (e.g., antiseizure medicines, psycho-
tropic medications). A practice pathway for identifying,
evaluating, and managing insomnia in children and adoles-
cents with ASD emphasized the importance of identifying
and treating coexisting conditions.40 Learned maladaptive
sleep patterns, including lack of parental boundaries

regarding sleep, may be more difficult to correct in children
and adolescents with ASD than in their typically developing
peers. For this reason, behavioral strategies might augment
and outlast short-term pharmacologic interventions.

This review reveals a dearth of evidence-based treatments for
sleep dysregulation in ASD. No identified studies examined
pharmacologic approaches (e.g., antidepressants, α-adrenergic
agonists, benzodiazepines, antiseizure medicines, or anti-
psychotics), and the identified literature could not inform what
population might be most likely to respond to treatment (e.g.,
based on age or comorbid symptoms). The best studies ex-
amined pharmacologic treatment with melatonin and used
study-specific formulations to overcome limitations of unknown
purity in OTC formulations. No medications for insomnia are
FDA-approved for pediatric use. Melatonin is the most com-
monly dispensed hypnotic drug in children.41 However, mela-
tonin concentrations in OTC formulations differ, and some
formulations are contaminated with other products (e.g.,
serotonin).42,43 In 2014, the European Consensus Conference
published consensus guidelines acknowledging that pediatric
melatonin safety/tolerability trials are limited but there is no
evidence that short-term melatonin use has serious AEs.44 The
most frequently reported AEs are morning drowsiness, in-
creased enuresis, headache, dizziness, diarrhea, rash, and
hypothermia.45–47 Given that many children with ASD use
melatonin for months or years, the lack of long-term safety data
is concerning. Melatonin affects the hypothalamic–gonadal axis
and can potentially influence pubertal development.48

Table 1 Evidence summary for interventions targeting sleep disorders in children and adolescents with autism spectrum
disorder (ASD)a

Bedtime
resistance Sleep onset latency

Sleep
continuity:
sleep
efficiency

Sleep continuity: WASO,
night awakenings Total sleep time

Daytime
behavior

Probably
effective

Melatonin
plus CBT;
melatonin
alone

Melatonin plus CBT;
melatonin alone

Melatonin plus
CBT; melatonin
alone

Melatonin plus CBT;
melatonin aloneb

Melatonin plus CBT;
melatonin alone

Possibly
effective

CBT alone CBT aloneb CBT aloneb;
parent
educational
pamphletb; STS
mattress
technology

CBT aloneb CBT aloneb

Possibly
ineffective

Parent educational packet;
individual (vs group)
parent education;
weighted blankets; STS
mattress technology

Individual (vs
group) parent
education;
weighted
blankets

Parent educational packet;
individual (vs group)
parent education;
weighted blankets; STS
mattress technology

Parent educational
pamphlet; individual (vs
group) parent education;
weighted blankets; STS
mattress technology

Melatonin
CR;
weighted
blankets

Insufficient
evidence

Parental sleep-specific
behavioral training

Parental sleep-
specific
behavioral
training

Parental sleep-specific
behavioral training

STS
mattress
technology

Abbreviations: CBT = cognitive behavioral therapy; CR = controlled release; STS = Sound-to-Sleep; WASO = wake after sleep onset.
a Specific conclusion details regarding the interventions (e.g., type ofmelatonin, dose), outcomesmeasured, and timing are available in the systematic review
text and the full conclusions outlined in appendix e-4 (aan.com/Guidelines/home/GetGuidelineContent/1004) of the full-length guideline, available from the
American Academy of Neurology, upon request; for interventions for which there are multiple conclusions for a single sleep category, conclusions with the
highest degree of confidence and potential benefit are reflected here.
b Other outcomes for this intervention and this sleep category show either no benefit or have insufficient evidence.
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Raccomandazioni riguardan. condizioni 
coesisten. e farmaci

• 1a eseguire una valutazione delle condizioni coesisten2 che potrebbero 
contribuire ai disturbi del sonno (Livello B). 
• 1b rivedere i farmaci concomitan2 che potrebbero contribuire ai disturbi del 

sonno (Livello B). 
• 1c assicurarsi che ricevano un tra=amento appropriato per la loro condizione 

coesistente (Level B). 
• 1d decidere se i farmaci potenzialmente contribuen2 al disturb del sonno 

possono essere interro> o aggiusta2 (Level B). 
• 2 consigliare ai genitori o ai tutori le strategie comportamentali come 

prima linea per migliorare le abitudini del sonno da sole o in combinazione 
con approcci farmacologici o nutraceu3ci, a seconda delle circostanze 
individuali (Level B). 
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Abstract
Objective
To review pharmacologic and nonpharmacologic strategies for treating sleep disturbances in children
and adolescents with autism spectrum disorder (ASD) and to develop recommendations for
addressing sleep disturbance in this population.

Methods
The guideline panel followed the American Academy of Neurology 2011 guideline development
process, as amended. The systematic review included studies through December 2017. Recom-
mendations were based on evidence, related evidence, principles of care, and inferences.

Major recommendations (Level B)
For children and adolescents with ASD and sleep disturbance, clinicians should assess for medications and
coexisting conditions that could contribute to the sleep disturbance and should address identified issues.
Clinicians should counsel parents regarding strategies for improved sleep habits with behavioral strategies
as a first-line treatment approach for sleep disturbance either alone or in combination with pharmacologic
or nutraceutical approaches. Clinicians should offermelatonin if behavioral strategies have not been helpful
and contributing coexisting conditions and use of concomitant medications have been addressed, starting
with a low dose. Clinicians should recommend using pharmaceutical-grade melatonin if available. Clini-
cians should counsel children, adolescents, and parents regarding potential adverse effects of melatonin use
and the lack of long-term safety data. Clinicians should counsel that there is currently no evidence to
support the routine use of weighted blankets or specialized mattress technology for improving disrupted
sleep. If asked about weighted blankets, clinicians should counsel that the trial reported no serious adverse
events with blanket use and that blankets could be a reasonable nonpharmacologic approach for some
individuals.
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Raccomandazione per quanto riguarda l'uso di 
melatonina 

• 3a se le strategie comportamentali non sono state u2li e sono state 
affrontate le condizioni coesisten2 e l'uso di farmaci concomitan2 
(Level B) 
• 3b prescrivere melatonina o raccomandare l'uso di melatonina di 
grado farmaceu2co ad alta purezza quando disponibile (Level B). 
• 3c iniziare con una dose bassa (1-3 mg / die), 30-60 minu2 prima di 
coricarsi, e 2tolare per effeFo, non superiore a 10 mg / die (Level B). 
• 3d informare bambini e adolescen2 con ASD e disturbi del sonno e i 
loro genitori in merito a potenziali even2 avversi dell'uso di melatonina 
e alla mancanza di da2 di sicurezza a lungo termine (Level B). 
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Abstract
Objective
To review pharmacologic and nonpharmacologic strategies for treating sleep disturbances in children
and adolescents with autism spectrum disorder (ASD) and to develop recommendations for
addressing sleep disturbance in this population.

Methods
The guideline panel followed the American Academy of Neurology 2011 guideline development
process, as amended. The systematic review included studies through December 2017. Recom-
mendations were based on evidence, related evidence, principles of care, and inferences.

Major recommendations (Level B)
For children and adolescents with ASD and sleep disturbance, clinicians should assess for medications and
coexisting conditions that could contribute to the sleep disturbance and should address identified issues.
Clinicians should counsel parents regarding strategies for improved sleep habits with behavioral strategies
as a first-line treatment approach for sleep disturbance either alone or in combination with pharmacologic
or nutraceutical approaches. Clinicians should offermelatonin if behavioral strategies have not been helpful
and contributing coexisting conditions and use of concomitant medications have been addressed, starting
with a low dose. Clinicians should recommend using pharmaceutical-grade melatonin if available. Clini-
cians should counsel children, adolescents, and parents regarding potential adverse effects of melatonin use
and the lack of long-term safety data. Clinicians should counsel that there is currently no evidence to
support the routine use of weighted blankets or specialized mattress technology for improving disrupted
sleep. If asked about weighted blankets, clinicians should counsel that the trial reported no serious adverse
events with blanket use and that blankets could be a reasonable nonpharmacologic approach for some
individuals.
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Raccomandazioni rela.ve alla medicina alterna.va 

• 4a I medici dovrebbero consigliare ai bambini e agli adolescenti con ASD e 
disturbi del sonno (a seconda dei casi) e ai loro genitori che attualmente non 
ci sono prove a sostegno dell'uso di routine di coperte pesanti o di una 
tecnologia specializzata per materassi per migliorare il sonno (Level B). 
• 4b Sebbene manchino prove di efficacia, i medici dovrebbero informare i 

loro genitori che gli studi non hanno riportato eventi avversi gravi con l'uso 
di tali trattamenti e che potrebbero essere un approccio non farmacologico 
ragionevole da provare (Level B). 
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Abstract
Objective
To review pharmacologic and nonpharmacologic strategies for treating sleep disturbances in children
and adolescents with autism spectrum disorder (ASD) and to develop recommendations for
addressing sleep disturbance in this population.

Methods
The guideline panel followed the American Academy of Neurology 2011 guideline development
process, as amended. The systematic review included studies through December 2017. Recom-
mendations were based on evidence, related evidence, principles of care, and inferences.

Major recommendations (Level B)
For children and adolescents with ASD and sleep disturbance, clinicians should assess for medications and
coexisting conditions that could contribute to the sleep disturbance and should address identified issues.
Clinicians should counsel parents regarding strategies for improved sleep habits with behavioral strategies
as a first-line treatment approach for sleep disturbance either alone or in combination with pharmacologic
or nutraceutical approaches. Clinicians should offermelatonin if behavioral strategies have not been helpful
and contributing coexisting conditions and use of concomitant medications have been addressed, starting
with a low dose. Clinicians should recommend using pharmaceutical-grade melatonin if available. Clini-
cians should counsel children, adolescents, and parents regarding potential adverse effects of melatonin use
and the lack of long-term safety data. Clinicians should counsel that there is currently no evidence to
support the routine use of weighted blankets or specialized mattress technology for improving disrupted
sleep. If asked about weighted blankets, clinicians should counsel that the trial reported no serious adverse
events with blanket use and that blankets could be a reasonable nonpharmacologic approach for some
individuals.
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• Migliore efficacia nell'insonnia iniziale e nella DSPS 
• MLT ↓ SOL e ↑ TST ma minore efficacia sui risvegli no6urni
come cronobio2co 0,5-1 mg 3-4h prima dell'inizio del sonno 

come induCore del sonno 30’ prima di coricarsi (<40 Kg: 3 mg;> 40 Kg: 5 mg) 

• A differenza degli ipno2ci, MLT non influenza l’architeCura del sonno 

• Nessun effe(o avverso grave riportato nell'uomo (Fawley, et al., 2018) 
(cefalea, sonnolenza, tremori, nausea, vomito, tu< reversibili) 
• Dosaggi variabili da 0,5 a 18 mg a seconda dell’età (Heussler et al., 2013; (Canadian Ped
Society, 2012). 

• Numerosi piccoli studi e casi clinici con dosi da 2 a 12 mg (Jan et al. 1994, 2000; Waldhauser

et al. 1988; Schmidt et al. 1995; Griefahn et al. 2003; Jan 2000; Smits et al. 2001, 2003; Coppola et 
al. 2004; Weiss et al. 2006; Van der Heijden e altri 2007; Wasdell e altri 2008). 



brain
sciences

Review

Sleeping without Prescription: Management of Sleep

Disorders in Children with Autism with

Non-Pharmacological Interventions and

Over-the-Counter Treatments

Dario Esposito
1,†

, Arianna Belli
1,†

, Ra↵aele Ferri
2

and Oliviero Bruni
3,

*

1 Child Neurology and Psychiatry Unit, Department of Human Neurosciences, Sapienza University of Rome,
00185 Rome, Italy; dario.esposito@uniroma1.it (D.E.); arianna.belli@uniroma1.it (A.B.)

2 Sleep Research Centre, Oasi Research Institute–IRCCS, 94018 Troina, Italy; rferri@oasi.en.it
3 Department of Developmental and Social Psychology, Sapienza University of Rome, 00185 Rome, Italy
* Correspondence: oliviero.bruni@uniroma1.it
† These authors contributed equally to this work.

Received: 16 June 2020; Accepted: 9 July 2020; Published: 11 July 2020
!"#!$%&'(!
!"#$%&'

Abstract: Autism Spectrum Disorders (ASD) are lifelong neurodevelopmental conditions
characterized by abnormal social interaction, communication, and behavior. Sleep disturbances
represent a common comorbidity in children and adolescents with ASD, with prevalence ranging
from 50 to 80%. It has been proved that sleep disruption worsens the symptoms of autism and
results in challenging behaviors. Improving sleep should therefore be a primary therapeutic goal.
Treatment options range from lifestyle modifications to pharmacological therapy. Several reviews
have been written on pharmacological treatments, but very few on the beneficial e↵ects of
non-pharmacological interventions, over-the-counter drugs, and nutritional supplements. This study
consists of a narrative review of the literature, presenting the available evidence on the following
treatments: sleep education, behavioral interventions, complementary and alternative medicine
(special mattresses and blankets, massage, aromatherapy, yoga, physical activity), and commonly used
over-the-counter medications and supplements (antihistamines, melatonin, tryptophan, carnosine,
iron, vitamins, and herbal remedies). For some treatments—such as melatonin and behavioral
interventions—e↵ectiveness in ASD is well established in the literature, while other interventions
appear of benefit in clinical practice, even if specific studies in children and adolescents with ASD are
lacking. Conversely, other treatments only seem to show anecdotal evidence supporting their use.

Keywords: autism; sleep; non-pharmacological; behavioral; complementary and alternative medicine;
antihistamines; melatonin; supplement; herbal medicine; over-the-counter

1. Introduction

Autism Spectrum Disorders (ASD) are a group of lifelong, heterogeneous neurodevelopmental
conditions, characterized by early-onset deficits in social interaction and communication, and restricted,
repetitive interests and behaviors [1].

Sleep disturbances represent a common comorbidity in children with ASD, with prevalence
ranging from 50 to 80% [2]. One of the main complaints of parents of children with ASD is insomnia,
which indeed is a major reason of medical consultation [3]. Sleep disturbances reported in ASD
children also include parasomnias, sleep disordered breathing, sleep-related movement disorders,
and excessive daytime sleepiness [4]. Emotional dysregulation, fixation on daytime events, inability to
understand social cues related to sleep, anxiety, hyperarousal, and sensory processing issues are
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sleep hygiene, sport, physical activity, over-the-counter medications, non-prescription drugs, melatonin,
antihistamine, supplements, vitamins, iron, tryptophan, amino acids, herbal medicine, phytotherapy.

The reference lists of the articles retrieved through this preliminary search were examined as
well, and some of them were also included in our review based on their relevance to our topic.
Two authors (A.B. and D.E.) independently performed the search and screening of papers, resolving
any disagreement by consensus.

Only articles in English and Italian have been selected. We retained all types of study designs
and we only excluded studies with a small sample size, given the scarcity of studies on certain topics
(such as alternative medicine treatments for sleep disturbances in children with ASD).

Whenever it was possible, we considered studies including children with ASD only,
but investigations related to other populations were retained as well, if specific data on children with
ASD were lacking.

3. Non-pharmacological Interventions

As a general tenet of pediatric practice, non-pharmacological intervention is the preferred first
treatment option before initiation of pharmacologic therapies [17]. Even if sleep medications are
popular treatment options for the ease of delivery (taking a pill), as well as the rapid improvement
often experienced [21], they have some notable limitations, such as their short- and long-term side
e↵ects and the lack of e�cacy in some disorders [22]. Accordingly, the latest guidelines for the
treatment of insomnia and disrupted sleep behavior in children and adolescents with ASD, published
by the American Academy of Neurology [20], recommend parent counseling to implement good sleep
habits and behavioral techniques as a first-line approach. Furthermore, when there is a decision to
start a pharmacologic treatment, behavioral interventions and good sleep hygiene practices should
always be associated [20,23–25]. In other words, sleep problems in children should be approached in a
stepwise fashion, with increasing intensity on a case-by-case basis when lower level strategies appear
ine↵ective [10] (Table 1).

Table 1. Stepwise approach to sleep disturbances in children. Adapted from Howlett et al. (2020) [10].

Level 1 Sleep education and implementation of healthy sleep practices
Level 2 Specific behavioral strategies
Level 3 Medications

3.1. Parent-Based Sleep Education

Parent sleep education has been found to be e↵ective in the general pediatric population [17],
and in small samples of children with ASD [26–29]. A 2017 meta-synthesis of previously published
systematic reviews [30] showed that parent-based sleep education programs have strong positive e↵ects
on some sleep problems of children with ASD—specifically self-settling and night awakenings—and
moderate or weak positive e↵ects on all the other sleep domains.

Nevertheless, it should be taken into account that the di↵erent possible ways of delivering
sleep education may a↵ect its outcome. A randomized controlled trial (RCT) in which parents
of autistic children were given a standardized sleep education pamphlet on insomnia showed no
improvement in sleep-onset latency (SOL), total sleep time (TST), wake time after sleep onset (WASO),
and fragmentation of sleep [26]. Conversely, another study reported that group versus individualized
sleep education did not influence the outcome in a cohort of autistic children: improvements in
sleep-onset delay and other outcomes related to child and family functioning were reported regardless
of the mode of education [27]. Recently, a trial was carried out to compare online and face-to-face
sleep education in families of ASD children [31]. Both interventions positively impacted parent ratings
of their children’s sleep behavior and parental quality of life and fatigue, even if actigraphy data
showed no improvement in objective measures of sleep (i.e., TST, sleep e�ciency (SE), and number of
awakenings). Overall, the study demonstrated that an online parental sleep education program was as
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e↵ective as a face-to-face intervention. Instead, the online program showed even better results in some
areas, such as greater reduction of parental fatigue.

According to a recent review of parent training programs associated with other behavioral
interventions for children with ASD [32], this kind of treatments have the potential to reduce
sleep problems such as initiating and maintaining sleep, early-morning and night awakenings,
and bedtime resistance.

However, more research is needed about parental education and sleep hygiene in children
with ASD, especially considering that in most studies, sleep hygiene modifications were part of a
multimodal intervention, including behavioral or pharmacological treatments [16,22,32,33]. The most
common and evidence-based pediatric sleep practice recommendations have been reviewed [34]
and recently organized in a mnemonic tool—“ABCs of SLEEPING”—[10], whose characteristics are
summarized in Table 2.

Table 2. Evidence-based pediatric sleep practice recommendations of the ‘ABCs of SLEEPING’
mnemonic. Adapted from Howlett et al. (2020) and Allen et al. (2016) [10,34].

Practice Areas Recommendations Level of Empirical Support
1

Age-appropriate Bedtime,
wake-times, and naps with
Consistency

- Consistency of bedtimes, wake-times, and naps Strong
- Bedtime no later than 9 p.m. Moderate
- Age-appropriate amount of sleep 2 Moderate

Schedules and routines
- Consistent and relaxing bedtime routine Strong
- Daytime activities should not interfere with sleep Moderate

Location
- Dark, cool, and quiet sleep location; limit distractions Limited
- Activities in bedroom restricted to quiet play and sleep Limited

No Electronics in the
bedroom or before bed

- No electronics in bedroom Strong
- Do not use electronics within a 1 h before bedtime Limited

Exercise and diet
- Physical activity on a daily basis Equivocal
- Well-balanced and healthy diet Limited

Positivity and relaxation - Positive living atmosphere, free of conflict Moderate
- Child should feel relaxed and calm before bed Limited

Independence falling
asleep - Encourage falling asleep and staying asleep without parent help Strong

Needs met during the day
. . . equals Great sleep - Satisfy emotional and physiological needs during daytime Moderate

1 levels of empirical support as defined by Allen et al. (2016) [34]. 2 see Paruthi [35].

3.2. Behavioral Interventions

Behavioral interventions include specific strategies, based on principles of learning and behavior
with the aim of developing positive sleep-related habits, as well as relaxation and self-soothing
skills [36].

These interventions may be classified as antecedent approaches (such as bedtime fading,
stimulus fading, scheduled awakenings) and consequence-based interventions (i.e., standard and
graduated extinction) [37]. The main behavioral strategies applied in the literature and in clinical
practice are described below:

• Extinction. Also known as “planned ignoring”, it is the most widely studied behavioral strategy,
in which the caregiver ignores all the “undesirable sleep behaviors”—such as crying—after
placing the child in bed, so as to remove reinforcement for these behaviors and promote
self-settling [38]. This approach (standard extinction) has been found to reduce several sleep
problems among children with ASD, including night-time awakenings, co-sleeping, sleep latency,
and bedtime resistance [39–41]. Variants of extinction are “gradual extinction” and “extinction
with parental presence”. Gradual extinction di↵ers from the standard because the parents ignore
bedtime disruption just for a predetermined amount of time, before engaging with the child [40].
Gradual extinction has also been found to reduce sleep disturbances and co-sleeping; however,



• Garan%re una rou%ne della buonano-e (Mindel et al 2015)
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Cambiare  i  vestiti  da  notte

Trascorri  del  tempo  alla  luce  del  sole

Fai  un  po'  di  esercizio

Apri  le  tende

Cercare  di  evitare  i  riposini

Abitudini  e  routine

•  Anche  l'esercizio  fisico  è  importante!  Consigliamo  20-30  minuti  di  esercizio  tre  o  quattro  volte  a  settimana.  L'esercizio  al  mattino  

o  al  pomeriggio  è  il  momento  migliore  per  favorire  il  sonno.  L'esercizio  troppo  vicino  all'ora  di  andare  a  letto  può  interferire  

con  il  sonno.

•  Pianifica  ogni  giorno  di  trascorrere  del  tempo  all'aria  aperta,  alla  luce  del  sole:  prima  lo  fai,  meglio  è.

•  Apri  le  persiane/tende  o  accendi  la  luce  quando  ti  svegli  per  la  prima  volta.  •  Cambia  i  

vestiti  da  notte  con  abiti  normali  quando  ti  svegli  per  la  prima  volta.

•  Cerca  di  evitare  i  riposini  durante  il  giorno.  Se  fai  un  riposino,  cerca  di  dormire  per  meno  di  45  minuti  e  non

presentato  da  Autism  Speaks  ATN/AIR-P

Ci  sono  attività  che  gli  adolescenti  possono  fare  durante  il  giorno  che  li  aiuteranno  a  dormire  meglio  la  notte.  Svegliarsi  

e  alzarsi  dal  letto  più  o  meno  alla  stessa  ora  ogni  giorno  è  importante  quanto  andare  a  letto  più  o  meno  alla  stessa  ora  

ogni  sera.  Anche  altre  attività  diurne  possono  aiutare  un  adolescente  a  dormire,  facendo  una  grande  differenza  tra  la  

notte  e  il  giorno:

Risolvere  questi  problemi  significa  insegnare  al  tuo  adolescente  nuove  abitudini  e  nuovi  programmi.  Assicurati  che  il  tuo  adolescente  abbia  voce  

in  capitolo  su  quali  nuove  abitudini  e  routine  vuole  provare.  I  cambiamenti  saranno  più  facili  e  funzioneranno  meglio  se  tutti  coloro  che  aiutano  il  

tuo  adolescente  con  le  routine  quotidiane  conoscono  e  usano  le  strategie  che  tu  e  il  tuo  adolescente  scegliete.
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Caffeina

Senza  caffeina

•  Succo

•  Caffè

•  Acqua
•  Latte

•  Tè
•  Soda
•  Cioccolato

Buone  abitudini  alimentari

presentato  da  Autism  Speaks  ATN/AIR-P

Ciò  che  mangia  il  tuo  adolescente  e  quando  lo  mangia  può  influenzare  il  suo  sonno.  Fare  colazione  più  
o  meno  alla  stessa  ora  ogni  mattina  rientra  nella  routine  giornaliera.  Le  cene  in  famiglia  sono  
incoraggiate,  ma  se  sono  pasti  pesanti,  cerca  di  servirle  diverse  ore  prima  di  andare  a  letto.

Strategie  del  sonno  per  adolescenti  con  disturbi  dello  spettro  autistico

Quindi  il  tuo  adolescente  può  gustare  uno  spuntino  leggero  prima  di  andare  a  letto.  Assicurati  solo  di  
cercare  di  evitare  cibi  e  bevande  che  contengono  caffeina,  in  particolare  nelle  3  o  4  ore  prima  di  andare  
a  letto.  Bibite,  caffè,  cioccolato,  tè  e  persino  alcuni  farmaci  contengono  caffeina.  Latte  e  succhi  di  frutta  
non  contengono  caffeina  e  sono  scelte  sicure  per  pasti  o  spuntini  pomeridiani  e  serali.
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Prova  a  spegnere  gli  schermi

Rilassati  la  sera

Mangia  uno  spuntino  leggero

•  Spegnimento  di  televisione,  
computer  e  altri  dispositivi  
elettronici  30  minuti  prima  di  andare  a  letto

•  Nessun  cibo  pesante  o  piccante

•  Abbassare  le  luci

•  Chiudere  le  tende

Routine  serale

presentato  da  Autism  Speaks  ATN/AIR-P
Strategie  del  sonno  per  adolescenti  con  disturbi  dello  spettro  autistico

Dopo  una  giornata  di  luce  e  attività,  tu  e  il  tuo  adolescente  dovrete  rendere  la  serata  tranquilla  e  calma.  
Ciò  significa  ridurre  gradualmente  le  attività  eccitanti  e  frenetiche  e  scegliere  cose  che  rilassano  il  tuo  
adolescente.  Ogni  persona  si  rilassa  in  modi  diversi,  quindi  potresti  dover  decidere  cosa  è  e  cosa  non  è  
calmante.  Alcune  di  queste  abitudini  possono  aiutare  gli  adolescenti  a  rilassarsi:
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Ecco  un  esempio  di  routine  prima  di  andare  a  dormire

Lista  di  controllo  della  routine  prima  di  andare  a  letto

•  Vai  a  dormire

6

•  Fai  una  doccia

•  Puzzle  per  10  minuti

5.Leggere

•  Lavarsi  i  denti

2

6.  Dormire

5

3

•  Ascolta  musica  tranquilla  per  10  minuti

3.Spazzola  i  capelli

•  Utilizzare  il  bagno  e  lavarsi  le  mani

8

4.  Disegnare

4

1

1.  Lavare  il  viso

•  Mettiti  il  pigiama

7

2.  Lavarsi  i  denti

•  Fai  uno  spuntino  e  prendi  i  farmaci  prescritti

Abitudini  regolari  prima  di  andare  a  dormire

presentato  da  Autism  Speaks  ATN/AIR-P

Invece  di  andare  a  letto  subito  dopo  aver  fatto  i  compiti  e  le  faccende,  il  tuo  adolescente  può  preparare  il  suo  
corpo  e  la  sua  mente  al  sonno  in  soli  15-30  minuti.  Fare  le  stesse  cose  nello  stesso  ordine  ogni  sera  diventa  una  
specie  di  segnale  per  il  corpo  del  tuo  adolescente  che  l'ora  di  andare  a  letto  è  vicina.

Strategie  del  sonno  per  adolescenti  con  disturbi  dello  spettro  autistico

Avere  un  programma  come  questo  che  tu  e  il  tuo  adolescente  potete  guardare  ogni  sera  può  aiutarlo/a  a  mantenere  lo  stesso  ordine  
di  base.  La  routine  della  buonanotte  dovrebbe  includere  attività  che  il  tuo  adolescente  trova  rilassanti  e  facili.  Pubblica  il  programma  
delle  attività  dove  è  più  probabile  che  aiuti  il  tuo  adolescente  a  ricordarlo.  Avere  delle  foto  o  una  checklist  può  aiutare  alcuni  adolescenti  
a  ricordare  di  mantenere  la  routine  nello  stesso  ordine  ogni  sera.  La  checklist  può  anche  aiutare  a  fornire  un  segnale  al  corpo  del  tuo  
adolescente  che  l'ora  di  andare  a  letto  è  vicina.  Come  ulteriore  vantaggio,  seguire  questa  checklist  prima  di  andare  a  letto  aiuterà  il  tuo  
adolescente  a  rilassarsi  e  a  rimanere  addormentato  durante  la  notte.

Ci  rendiamo  conto  che  i  programmi  visivi  potrebbero  non  adattarsi  alle  esigenze  di  ogni  adolescente  e  famiglia.  
Alcuni  adolescenti  potrebbero  preferire  strumenti  diversi  da  un  programma  visivo.  Questi  possono  includere  
lavorare  con  il  tuo  adolescente  (magari  con  l'aiuto  di  un  insegnante  o  di  un  terapista)  per  trovare  segnali  visivi  che  
gli/le  ricordino  quando  andare  a  letto  o  attività  tranquille  da  fare  quando  si  sveglia.
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•  Lavarsi  i  denti

2

6.  Dormire
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•  Ascolta  musica  tranquilla  per  10  minuti

3.Spazzola  i  capelli

•  Utilizzare  il  bagno  e  lavarsi  le  mani

8

4.  Disegnare

4

1

1.  Lavare  il  viso

•  Mettiti  il  pigiama

7

2.  Lavarsi  i  denti

•  Fai  uno  spuntino  e  prendi  i  farmaci  prescritti

Abitudini  regolari  prima  di  andare  a  dormire
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Invece  di  andare  a  letto  subito  dopo  aver  fatto  i  compiti  e  le  faccende,  il  tuo  adolescente  può  preparare  il  suo  
corpo  e  la  sua  mente  al  sonno  in  soli  15-30  minuti.  Fare  le  stesse  cose  nello  stesso  ordine  ogni  sera  diventa  una  
specie  di  segnale  per  il  corpo  del  tuo  adolescente  che  l'ora  di  andare  a  letto  è  vicina.

Strategie  del  sonno  per  adolescenti  con  disturbi  dello  spettro  autistico

Avere  un  programma  come  questo  che  tu  e  il  tuo  adolescente  potete  guardare  ogni  sera  può  aiutarlo/a  a  mantenere  lo  stesso  ordine  
di  base.  La  routine  della  buonanotte  dovrebbe  includere  attività  che  il  tuo  adolescente  trova  rilassanti  e  facili.  Pubblica  il  programma  
delle  attività  dove  è  più  probabile  che  aiuti  il  tuo  adolescente  a  ricordarlo.  Avere  delle  foto  o  una  checklist  può  aiutare  alcuni  adolescenti  
a  ricordare  di  mantenere  la  routine  nello  stesso  ordine  ogni  sera.  La  checklist  può  anche  aiutare  a  fornire  un  segnale  al  corpo  del  tuo  
adolescente  che  l'ora  di  andare  a  letto  è  vicina.  Come  ulteriore  vantaggio,  seguire  questa  checklist  prima  di  andare  a  letto  aiuterà  il  tuo  
adolescente  a  rilassarsi  e  a  rimanere  addormentato  durante  la  notte.

Ci  rendiamo  conto  che  i  programmi  visivi  potrebbero  non  adattarsi  alle  esigenze  di  ogni  adolescente  e  famiglia.  
Alcuni  adolescenti  potrebbero  preferire  strumenti  diversi  da  un  programma  visivo.  Questi  possono  includere  
lavorare  con  il  tuo  adolescente  (magari  con  l'aiuto  di  un  insegnante  o  di  un  terapista)  per  trovare  segnali  visivi  che  
gli/le  ricordino  quando  andare  a  letto  o  attività  tranquille  da  fare  quando  si  sveglia.
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Tranquillo  -

Coerente  -

Buio  -

Comodo  -

Calma  -

Freddo  -

Mantenere  la  quantità  di  luce  nella  stanza  il  più  costante  possibile  durante  tutta  la  notte.

BUIO

CALMA

TRANQUILLO

Un  ambiente  confortevole  per  dormire

FREDDO

Molti  adolescenti  usano  il  letto  per  fare  i  compiti,  guardare  la  TV  o  parlare  al  telefono.  Cerca  di  far  fare  queste  cose  al  tuo  adolescente  in  

un  posto  diverso  dal  suo  letto.  Inoltre,  fai  attenzione  ai  rumori  provenienti  dal  resto  della  casa  che  potrebbero  disturbare  il  tuo  adolescente  

durante  la  notte.  Cerca  di  tenere  la  camera  da  letto:

Questi  accorgimenti  possono  aiutare  il  tuo  adolescente  ad  addormentarsi  più  facilmente,  a  rimanere  addormentato  tutta  la  

notte  e  a  dormire  più  profondamente.

Utilizzare  tende  o  tapparelle  per  bloccare  la  luce  esterna  (se  necessario,  vanno  bene  anche  le  luci  notturne).

Organizza  la  zona  notte  in  modo  che  sembri  e  si  senta  uguale  per  tutta  la  notte.  Evita  di  avere  cuscini  o  oggetti  che  

potrebbero  sparpagliarsi  mentre  il  tuo  adolescente  dorme.  Questa  coerenza  può  aiutare  il  tuo  bambino  a  dormire  per  

tutta  la  notte.

Esistono  dei  modi  per  rendere  il  posto  in  cui  dorme  il  tuo  adolescente  il  più  tranquillo  e  silenzioso  possibile.

Mantieni  la  stanza  silenziosa.  Ad  alcuni  adolescenti  piace  il  rumore  bianco,  come  quello  di  un  ventilatore  a  soffitto,  per  

aiutare  a  coprire  altri  suoni.  Se  il  tuo  adolescente  li  usa,  è  meglio  scegliere  un  suono  che  rimanga  lo  stesso  per  tutta  la  

notte  (come  un  ventilatore)  piuttosto  che  un  suono  che  potrebbe  cambiare  o  spegnersi  durante  la  notte  (come  una  radio).

presentato  da  Autism  Speaks  ATN/AIR-P
Strategie  del  sonno  per  adolescenti  con  disturbi  dello  spettro  autistico

Eliminate  le  distrazioni  come  cellulari,  tablet  o  computer  portatili,  videogiochi  o  TV.

Impostare  la  temperatura  a  meno  di  75  gradi.

Fornitegli  indumenti  e  coperte  per  dormire  adatti  alle  sue  preferenze.
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Ricompensa

VEGLIA

PUBERTÀ

TEMPO

CADERE

Pubblica  un

ADDORMENTATO

orario  diurno

DOPO

CAMBIAMENTI

STESSO  ORARIO  DI  SVEGLIA

il  tuo  adolescente  per  

aver  perseverato

PIÙ  FORTE

STESSO  ORARIO  DI  LETTO

Pubblica  

un  programma  

per  andare  a  dormire

BIOLOGICO

DOPO

OROLOGIO

ORA  DI  ANDARE  A  DORMIRE

Invia  promemoria

Pratiche  del  sonno  degli  adolescenti

•  Pubblica  un  programma  di  routine  per  andare  a  dormire  sul  muro  del  tuo  adolescente.  Usa  grafici,  foto,  fumetti  o  semplicemente  parole  per  

ricordare  a  te  e  al  tuo  adolescente  i  passaggi  e  l'ordine  in  cui  li  esegue.

•  Pubblica  un  programma  di  routine  giornaliero  sul  muro  del  tuo  adolescente.  Proprio  come  la  routine  della  buonanotte,  usa  grafici,  foto,  

fumetti  o  semplicemente  parole  per  ricordare  al  tuo  adolescente  i  passaggi  e  l'ordine  in  cui  li  esegue.

•  Ulteriori  idee  per  promemoria  e  aiuto  possono  essere  trovate  su  www.autismspeaks.org.  Cerca  Supporti  visivi  e  Disturbi  dello  spettro  

autistico  nella  sezione  Toolkit  del  sito  web.

•  Pensa  a  una  ricompensa  per  il  tuo  adolescente  per  aver  mantenuto  la  routine.  Potrebbe  essere  una  colazione  speciale,  una  passeggiata  

con  la  famiglia,  una  gita  al  centro  commerciale  o  qualsiasi  cosa  che  gli  piaccia.  Tu  e  il  tuo  adolescente  potreste  decidere  una  ricompensa  

più  grande  per  aver  mantenuto  la  routine  per  un  periodo  di  tempo  più  lungo.

Tutti  gli  adolescenti  hanno  un  cambio  di  programma  quando  attraversano  la  

pubertà.  Quello  che  chiamiamo  il  loro  "orologio"  cambia  in  modo  che  non  si  

sentano  stanchi  o  assonnati  all'ora  in  cui  vanno  a  letto  e  non  vogliano  

nemmeno  svegliarsi  così  presto.  Invece  di  cercare  di  far  andare  a  letto  il  tuo  

adolescente  quando  non  ha  sonno,  prova  a  posticipare  l'ora  in  cui  va  a  letto  

di  mezz'ora  o  di  un'ora.  Tieni  presente  che  potrebbe  comunque  aver  bisogno  

di  circa  9  ore  di  sonno.  E  ricorda  che  il  nuovo  orario  di  andare  a  letto  più  

tardi  deve  adattarsi  alla  routine  serale  della  tua  famiglia.  Ancora  più  

importante,  lui/lei  e  tu  dovete  essere  in  grado  di  attenervi  allo  stesso  orario  

di  andare  a  letto  e  svegliarvi  ogni  giorno,  con  non  più  di  un'ora  di  differenza  

tra  i  giorni  feriali  e  i  fine  settimana.

Cambiare  abitudini  è  difficile.  I  promemoria  visivi  possono  aiutare  te  e  il  tuo  adolescente  a  rimanere  sulla  buona  strada.  Le  ricompense  per  

aver  mantenuto  il  passo  con  i  cambiamenti  possono  aiutare  finché  le  nuove  abitudini  non  si  sedimentano.  Ecco  alcune  idee:
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