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ABSTRACT
INTRODUCTION: Sleep disorders may affect between 20% and 30% of young children, and include problems getting to sleep (dyssomnias),
or undesirable phenomena during sleep (parasomnias), such as sleep terrors and sleepwalking. Children with physical or learning disabilities
are at increased risk of sleep disorders. METHODS AND OUTCOMES:We conducted a systematic review and aimed to answer the following
clinical questions: What are the effects of treatments for dyssomnias in children? What are the effects of treatments for parasomnias in
children? We searched: Medline, Embase, The Cochrane Library, and other important databases up to September 2009 (Clinical Evidence
reviews are updated periodically, please check our website for the most up-to-date version of this review). We included harms alerts from
relevant organisations such as the US Food and Drug Administration (FDA) and the UK Medicines and Healthcare products Regulatory
Agency (MHRA). RESULTS: We found 28 systematic reviews, RCTs, or observational studies that met our inclusion criteria. We performed
a GRADE evaluation of the quality of evidence for interventions. CONCLUSIONS: In this systematic review we present information relating
to the effectiveness and safety of the following interventions: antihistamines; behavioural therapy plus antihistamines, plus benzodiazepines,
or plus chloral and derivatives; benzodiazepines alone; exercise; extinction and graduated extinction; 5-hydroxytryptophan; light therapy;
melatonin; safety/protective interventions for parasomnias; scheduled waking (for parasomnias); sleep hygiene; and sleep restriction.

QUESTIONS

What are the effects of treatments for dyssomnias in children?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

What are the effects of treatments for parasomnias in children?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

INTERVENTIONS

DYSSOMNIA TREATMENTS

 Likely to be beneficial

Extinction and graduated extinction for dyssomnia in
otherwise healthy children . . . . . . . . . . . . . . . . . . . . 4

Extinction and graduated extinction for dyssomnia in
children with physical disabilities, learning disabilities,
epilepsy, or attention-deficit disorder . . . . . . . . . . . . 6

Sleep hygiene for dyssomnia in otherwise healthy chil-
dren* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Trade off between benefits and harms

Melatonin for dyssomnia in otherwise healthy children
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Melatonin for dyssomnia in children with attention-deficit
disorder, epilepsy, or neurodevelopmental disabilities
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

 Unknown effectiveness

Sleep hygiene for dyssomnia in children with physical
disabilities, learning disabilities, epilepsy, or attention-
deficit disorder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Antihistamines for dyssomnia . . . . . . . . . . . . . . . . . 12

Behavioural therapy plus antihistamines  New . . . . 12

Behavioural therapy plus benzodiazepines for dyssomnia
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Behavioural therapy plus chloral and derivatives for
dyssomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Exercise for dyssomnia . . . . . . . . . . . . . . . . . . . . . . 13

Light therapy for dyssomnia . . . . . . . . . . . . . . . . . . 13

Sleep restriction for dyssomnia . . . . . . . . . . . . . . . 13

PARASOMNIAS TREATMENTS

 Unknown effectiveness

Antihistamines for parasomnias . . . . . . . . . . . . . . . 13

Behavioural therapy plus benzodiazepines for parasom-
nias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Behavioural therapy plus chloral and derivatives for
parasomnias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Benzodiazepines  New . . . . . . . . . . . . . . . . . . . . . . 14

5-hydroxytryptophan  New . . . . . . . . . . . . . . . . . . . 14

Melatonin for parasomnias in healthy children or in chil-
dren with attention-deficit disorder, epilepsy, neurodevel-
opmental disabilities, or physical disabilities . . . . . 15

Safety/protective interventions for parasomnia . . . . 16

Scheduled waking for parasomnias . . . . . . . . . . . . 16

Sleep hygiene for parasomnias . . . . . . . . . . . . . . . 16

Sleep restriction for parasomnias . . . . . . . . . . . . . . 16

Covered elsewhere in Clinical Evidence

Insomnia in the elderly

Nocturnal enuresis

Footnote

* Based on consensus; few RCT data

Key points

• Sleep disorders may affect between 20% and 30% of young children, and include problems getting to sleep (dys-
somnias) or undesirable phenomena during sleep (parasomnias), such as sleep terrors and sleepwalking.

Children with physical or learning disabilities are at increased risk of sleep disorders. Other risk factors include
the child being the first born, having a difficult temperament or having had colic, and increased maternal respon-
siveness.
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• There is a paucity of evidence about effective treatments for sleep disorders in children, especially parasomnias,
but behavioural interventions may be the best first-line approach.

• Extinction and graduated extinction in otherwise healthy children with dyssomnia may improve sleep quality and
settling, and reduce the number of tantrums and wakenings compared with no treatment.

Extinction and graduated extinction in children with physical disabilities, learning disabilities, epilepsy, or attention-
deficit disorder with dyssomnia may be more effective at improving settling, reducing the frequency and duration
of night wakings, and improving parental sleep compared with no treatment; however, we don't know whether it
is more effective in improving sleep duration.

Graduated extinction may be less distressing for parents, and therefore may have better compliance.

• Sleep hygiene for dyssomnia in otherwise healthy children may be more effective in reducing the number and du-
ration of bedtime tantrums compared with placebo, but we don’t know if it is more effective at reducing night wak-
enings, improving sleep latency, improving total sleep duration, or improving maternal mood.

Sleep hygiene and graduated extinction seem to be equally effective at reducing bedtime tantrums in otherwise
healthy children with dyssomnia.

We don't know whether sleep hygiene for dyssomnia in children with physical disabilities, learning disabilities,
epilepsy, or attention-deficit disorder is effective.

• Melatonin for dyssomnia in otherwise healthy children  may be more effective at improving sleep-onset time, total
sleep time, and general health compared with placebo.

Evidence of improvements in dyssomnia with melatonin is slightly stronger in children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder.

• Little is known about the long-term effects of melatonin, and the quality of the product purchased could be variable
as melatonin is classified as a food supplement.

• Antihistamines for dyssomnia may be more effective than placebo at reducing night wakenings and decreasing
sleep latency, but we don’t know if they are more effective at increasing sleep duration. The evidence for antihis-
tamines in dyssomnia comes from only one small, short-term study.

• We don’t know whether behavioural therapy plus antihistamines, plus benzodiazepines, or plus chloral and
derivatives, exercise, light therapy, or sleep restriction are effective in children with dyssomnia.

• We don’t know whether antihistamines, behavioural therapy plus benzodiazepines or plus chloral and derivatives,
benzodiazepines, 5-hydroxytryptophan, melatonin, safety/protective interventions, scheduled waking, sleep hygiene,
or sleep restriction are effective in children with parasomnia.

Clinical context

DEFINITION The International Classification of Sleep Disorders-2 (ICSD-2) [1]  defines more than 70 sleep dis-
orders classified into eight major categories: insomnia, sleep-related breathing disorders, hyper-
somnias of central origin, circadian rhythm sleep disorders, parasomnias, sleep-related movement
disorders, isolated symptoms and normal variants, and other sleep disorders. For the purpose of
this review we defined dyssomnia including only paediatric insomnia or excessive daytime
sleepiness; and parasomnias. Dyssomnia Paediatric insomnia may be defined as difficulty initi-
ating or maintaining sleep that is viewed as a problem by the child or carer. In the ICSD-2, paediatric
insomnia is included in the category of "Behavioral Insomnia of Childhood" divided in two types:
sleep-onset association type and limit-setting type. Both types of insomnia are common and have
an estimated prevalence of 10% to 30%. [2] Sleep-onset association type occurs when a child as-
sociates falling asleep with an action (being held or rocked), object (bottle), or setting (parents'
bed), and is unable to fall asleep if separated from that association. Limit-setting type occurs when
a child stalls and refuses to go to sleep in the absence of strictly enforced bedtime limits. Parasom-
nias are defined as "undesirable physical events or experiences that occur during entry into sleep,
within sleep, or during arousals from sleep." Parasomnias in childhood are common, more often
benign, self-limited, and typically resolving in adolescence. Following the ICSD-2, they are subdi-
vided into three groups: disorders of arousal (from NREM sleep); parasomnias usually associated
with REM sleep; and other parasomnias. Children with physical disabilities, learning disabilities,
epilepsy, or attention-deficit disorder: Sleep problems tend to be greater in prevalence and
severity in this population. For example, pain is related to sleep disturbance, and attention paid to
helping the child sleep better is likely to improve recovery. Across a range of physical problems,
there are reports in the literature of sleep disturbance associated with them. In most cases, research
is limited and the mechanisms are unclear. Children with visual impairment are prone to circadian
rhythm problems: their light perception is poor and the primary cue for sleep onset is therefore lost.
Many medications are known to cause sleep problems, such as severe drowsiness with many
antiepileptic drugs. Learning disabilities vary considerably in the range of conditions covered by
this global term. However, some conditions such as Smith–Magenis, Prader–Willi, and Williams
syndrome have sleep disturbance as cardinal features. Others, such as Down's syndrome and
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mucopolysaccharidoses, are associated with sleep-related breathing problems.Treatment for these
groups of children needs to be tailored to their particular problems, and may be problematic for
anatomical and neurological reasons. Nevertheless, in large part, these sleep problems should be
regarded as treatable, and careful investigation of these problems is required. [3] [4]

INCIDENCE/
PREVALENCE

Sleep problems, primarily settling problems and frequent night wakings, are experienced by about
20% to 30% of children aged 1 to 5 years, but cultural differences would seem to play at least some
role. [5] [6] [7] [8] These sleep disturbances often persist in later childhood: [9]  40% to 80% of
children displaying sleep problems when aged 15 to 48 months were found to have persistent sleep
disorders 2 to 3 years later. [10]  In toddlers, settling and night-waking problems are dominant, with
rates about 20% to 25%. [11]  A second peak in sleep problems occurs in adolescence, where sleep-
timing problems occur, including delayed sleep phase syndrome. Such children have difficulty
getting off to sleep, and then problems getting up in the morning for school. Across the age range,
sleep-related breathing problems occur at rates about 2%. [12] Children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder: The prevalence of sleep disorders
tends to be even greater in children with physical or learning disabilities: about 86% of children
aged up to 6 years, 81% of children aged 6 to 11 years, and 77% of children aged 12 to 16 years
with physical or learning disabilities suffer from severe sleep problems. [13] Disorders of initiating
and maintaining sleep, prolonged sleep latency, high number of night awakenings, and reduced
total sleep time are also found in children with Angelman's syndrome compared with age-matched
controls. [14]  Furthermore, children with autism are reported to have a shorter sleep duration, a
longer sleep latency, and bed wetting compared with controls. [15]

AETIOLOGY/
RISK FACTORS

Evidence of the aetiology of sleep disorders in children is generally limited. The vast majority of
insomnia in infancy is behavioural insomnia, without a specific aetiology other than the altered in-
teraction between parents and infants at bedtime. [16] Factors related to sleep disorders are: having
had colic, [17]  the child being the first born, [18]  and the child having a difficult temperament (e.g.,
low sensory threshold, negative mood, decreased adaptability). [19]  Other factors have been sug-
gested, such as being born prematurely and low birth weight; however, evidence of such associations
is contradictory. [16] Recently, iron deficiency has also been related to the presence of insomnia,
nocturnal hyperactivity, or restless leg syndrome, [20] [21] [22] [23]  and therefore this kind of treatment
could be considered in some forms of resistant insomnia in infancy and childhood. The factors
described here may influence the onset of a sleep disorder, but the factors influencing the mainte-
nance of a sleep problem are likely to be different. Increased maternal responsiveness is associated
with the maintenance of sleep disorders in children. [24] Children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder: Children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorders may have other additional risk factors
that include the influence of the specific cerebral lesions, the effect of medications (either
antiepileptic drugs or stimulant drugs), the altered circadian phase, etc. Almost all children with
brain diseases may be at risk for the development of sleep–wake rhythm disorders. The altered
perception of "common zeitgeber" (light–dark cycle, food schedule, maternal inputs, etc.) could
lead to the development of irregular sleep habits and even to a free-running rhythm, not related to
the 24-hour cycle. Children with learning disabilities or with brain damage/impairments may also
exhibit endogenous dysfunction in hormone release. Hormone release synchronises circadian
rhythms with sleep/wake alternation and can therefore interfere with the development of a normal
sleep–wake cycle. It can be hypothesised that the difficulties in the perception of external stimuli
and in their elaboration may be the first step in the development of disrupted sleep–wake organi-
sation. [25]

PROGNOSIS Children with excessive daytime sleepiness or night waking are likely to suffer from impaired daytime
functioning without treatment, and their parents are likely to have increased stress. In addition to
these effects, children with parasomnias are at serious risk of accidental injuries. Between 40%
and 80% of children aged 15 to 48 months displaying sleep problems had persistent sleep problems
2 to 3 years later. [10] Children with physical disabilities, learning disabilities, epilepsy, or
attention-deficit disorder: Children with learning disabilities and sleep disorders are more likely
to have greater challenging behaviour than those without sleep problems. [26] This may affect the
quality of life of the parents, frequently resulting in parental stress, parents displaying less affection
for their children, and marital discord. [13] [27]  For children with epilepsy, sleep disorders may ex-
acerbate their condition: a persistent lack of sleep has been associated with an increased frequency
of seizures. [28]

AIMS OF
INTERVENTION

To improve child and parental satisfaction with sleep; to prevent daytime sleepiness; and improve
functional and cognitive ability during the daytime, with minimal adverse effects of treatment.
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OUTCOMES Dyssomnia and  parasomnias: Sleep problems (e.g., difficulty falling asleep, frequent night-time
awakenings, bed wetting, etc.); behaviours (e.g., snoring, talking in sleep, etc); quality of life of
child measured by, for example, RAND-GHRI, Sleep Behavior Questionnaire; habits (e.g.,
bed/waking time, daytime naps, sleeping arrangements); quality of life of parent (notably parental
sleep). Dyssomnia: Night wakings (frequency and duration); sleep-onset time; sleep-offset time;
sleep duration; sleep latency; bedtime tantrums (number and frequency); settling; Composite Sleep
Disturbance Score; Compostive Sleep Index Score. Parasomnias: severity of parasomnia; incidence
of parasomnia; Adverse effects of treatments.

METHODS Clinical Evidence search and appraisal September 2009. The following databases were used to
identify studies for this systematic review: Medline 1966 to September 2009, Embase 1980 to
September 2009, and The Cochrane Database of Systematic Reviews and Cochrane Central
Register of Controlled Clinical Trials 2009, Issue 3 (1966 to date of issue). An additional search
within The Cochrane Library was carried out for the Database of Abstracts of Reviews of Effects
(DARE) and Health Technology Assessment (HTA). We also searched for retractions of studies
included in the review. Abstracts of the studies retrieved from the initial search were assessed by
an information specialist. Selected studies were then sent to the contributor for additional assess-
ment, using pre-determined criteria to identify relevant studies. Study design criteria for inclusion
in this review were: published systematic reviews of RCTs and RCTs in any language, at least
single blinded, and containing more than 20 individuals of whom more than 80% were followed up.
We included children aged between aged 2–16 years. There was no minimum length of follow-up
required to include studies. We excluded all studies described as "open", "open label", or not
blinded unless blinding was impossible.We included systematic reviews of RCTs and RCTs where
harms of an included intervention were studied applying the same study design criteria for inclusion
as we did for benefits. In addition, we use a regular surveillance protocol to capture harms alerts
from organisations such as the US Food and Drug Administration (FDA) and the UK Medicines
and Healthcare products Regulatory Agency (MHRA), which are added to the reviews as required.
To aid readability of the numerical data in our reviews, we round many percentages to the nearest
whole number. Readers should be aware of this when relating percentages to summary statistics
such as relative risks (RRs) and odds ratios (ORs). We have performed a GRADE evaluation of
the quality of evidence for interventions included in this review (see table, p 22 ).The categorisation
of the quality of the evidence (into high, moderate, low, or very low) reflects the quality of evidence
available for our chosen outcomes in our defined populations of interest. These categorisations
are not necessarily a reflection of the overall methodological quality of any individual study, because
the Clinical Evidence population and outcome of choice may represent only a small subset of the
total outcomes reported, and population included, in any individual trial. For further details of how
we perform the GRADE evaluation and the scoring system we use, please see our website
(www.clinicalevidence.com).

QUESTION What are the effects of treatments for dyssomnias in children?

OPTION EXTINCTION AND GRADUATED EXTINCTION FOR DYSSOMNIA IN OTHERWISE HEALTHY
CHILDREN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sleep onset, duration, and quality
Compared with no treatment Extinction and graduated extinction may be more effective at improving sleep quality,
improving settling, and reducing the number of weekly night wakes in otherwise healthy children who regularly wake
up in the night (low-quality evidence).

Bedtime tantrums
Compared with no treatment Graduated extinction may be more effective in reducing the number and duration of
bedtime tantrums in otherwise healthy children (very low-quality evidence).

Compared with sleep hygiene Graduated extinction may be no more effective in reducing the number and duration
of bedtime tantrums compared with sleep hygiene in otherwise healthy children (very low-quality evidence).

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Extinction and graduated extinction versus no treatment in otherwise healthy children:
We found one systematic review (search date 2005, 5 RCTs, 303 children) comparing extinction
or graduated extinction versus no treatment; the systematic review did not perform a meta-analysis.
[29]  Of the five RCTs included in the review, two RCTs did not meet Clinical Evidence reporting
criteria; one RCT did not cover our population of interest (all children were <2 years of age), [30]

and the other had a withdrawal rate of >20%. [31] The remaining RCTs are reported below.
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The first RCT identified by the review (45 children aged 9–60 months who regularly woke in the
night) found that both a sleep programme (behavioural advice booklet based on extinction plus
support from staff) and the behavioural advice booklet alone significantly reduced the number of
weekly night wakes (as recorded by the child's mother) compared with waiting list control at 4
weeks (6.9 with sleep programme v 4.9 with booklet only v 11.7 with waiting list control; P <0.05
for each treatment v control) (for details of the interventions see table 1, p 20 ). [32] The RCT found
no significant difference in the number of weekly night wakes between the sleep programme
compared with behavioural advice booklet alone (P value not reported).

The second RCT identified by the review (36 children aged 18–48 months who were having about
5 bedtime tantrums/week before treatment) compared three interventions: graduated extinction,
sleep hygiene, and no treatment (for details of the interventions see table 1, p 20 ). It found that,
compared with placebo, children receiving graduated extinction had significantly less-frequent and
shorter bedtime tantrums during the 6 weeks of treatment (absolute results presented graphically;
P <0.05), and at 3 and 6 weeks' follow-up, as reported by the parents (absolute results presented
graphically; P <0.001). [33]

The third RCT identified by the review (49 children aged 16–48 months with at least 4 difficult
bedtimes/week [taking at least 30 minutes to settle or not settling alone], 4 difficult night times/week
[child waking in the night and not resettling without the parent, or sleeping in the parental bed], or
both) (for details of the interventions see table 1, p 20 ) found that both extinction and graduated
extinction significantly improved mean settling score ("good bedtimes" = number of bedtimes/week
that the child settled in <10 minutes) and mean sleeping score ("good night times" = number of
nights/week that the child slept through without sleeping with or waking up the parents) compared
with waiting list control at 3 weeks (good bedtimes: 5.36 with extinction v 4.92 with graduated ex-
tinction v 0.62 with waiting list control; P = 0.0005 for each treatment v waiting list control; good
night times: 3.43 with extinction v 4.91 with graduated extinction v 0.88 with waiting list control;
P = 0.0005 for each treatment v waiting list control). [34]  However, the difference between extinction
and graduated extinction was not significant (P value not reported). The RCT also found that,
compared with waiting list control, extinction significantly reduced verbal discipline (P = 0.001),
decreased stress in parents (P = 0.02), and improved parent–child relationships (P = 0.002; all
outcomes assessed on the Parenting Scale, absolute results tabulated). [34]

Graduated extinction versus sleep hygiene in otherwise healthy children:
See benefits of sleep hygiene in otherwise healthy children, p 6 .

Harms: Extinction and graduated extinction versus no treatment in otherwise healthy children:
The systematic review found no adverse effects associated with behaviour programmes. [29]

Graduated extinction versus sleep hygiene in otherwise healthy children:
See harms of sleep hygiene in otherwise healthy children, p 6 .

Comment: One RCT that found that a predictor of compliance and outcome with extinction treatment is stress
about parenting and depression — mothers who were less depressed and stressed about parenting
tended to have better outcomes with extinction. [34]  No such predictor was found for graduated
extinction.The RCT also achieved positive results with about 3 hours of therapist contact per person,
suggesting that brief treatments can be effective.

The two RCTs that did not meet Clinical Evidence reporting criteria identified by the systematic
review [29] also found that extinction and graduated extinction had beneficial effects. One RCT (156
mothers with infants aged 6–12 months with severe sleep problems) compared graduated extinction
(parents responding to cries at increasing time intervals) versus no intervention. [30]  It found that
graduated extinction significantly reduced maternal reports of an infant sleep problem compared
with no intervention at 2 months; however, there were no significant differences between groups
at 4 months. Maternal depression was improved at 2 months with controlled crying compared with
no intervention, but the difference was not significant.

The other RCT (50 children with sleep problems aged 6–54 months [mean 20 months]) compared
extinction, scheduled awakenings, and no intervention. It found that extinction and scheduled
awakenings decreased night waking and crying episodes compared with no intervention, but the
extinction group showed the fastest improvement.The withdrawal rate for this RCT was high (17/50
[34%]). [31]

Clinical guide:
These findings are from short-term studies, and longer-term studies are required to assess the
sustainability of the results of this treatment. We have not separated extinction and graduated ex-
tinction here, because combining them reflects practice: they are often used in combination, and
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people often change from extinction to graduated extinction mid-treatment. Extinction can be up-
setting to parents, and may not meet with consistent parental compliance, and this may lead to
reinforcement of the negative behaviour. Graduated extinction may be less distressing for parents,
and thus may be a more acceptable treatment option.

OPTION EXTINCTION AND GRADUATED EXTINCTION FOR DYSSOMNIA IN CHILDREN WITH PHYS-
ICAL DISABILITIES, LEARNING DISABILITIES, EPILEPSY, OR ATTENTION-DEFICIT DISOR-
DER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sleep onset, duration, and quality
Compared with no treatment Graduated extinction-based behavioural programmes supported with therapist's telephone
calls may be more effective at improving settling and reducing the frequency and duration of night wakings; however,
we don't know whether they are more effective in improving sleep duration after 3 months in children with severe
learning disabilities and severe sleep problems (very low-quality evidence).

Parental sleep
Compared with no treatment Graduated extinction-based behavioural programmes supported with therapist's telephone
calls may be more effective at improving parental sleep after 3 months in parents with children with severe learning
disabilities and severe sleep problems (very low-quality evidence).

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Extinction and graduated extinction versus no treatment in children with physical disabilities,
learning disabilities, epilepsy or attention-deficit disorder:
We found one RCT (30 children, mean age 10 years, with any severe learning disability, and a
severe sleep problem, and 1 form of a daytime challenging behaviour [for details of the interventions
see table 1, p 20 ]) comparing an individually tailored graduated extinction-based behavioural
programme supported with therapist telephone calls versus no treatment. [35] The RCT found that
therapist treatment significantly improved mean Composite Sleep Index Score compared with no
treatment post-treatment and at 3 months' follow-up (post-treatment: 6.62 with therapist treatment
v 3.79 with no treatment; P = 0.001; 3 months: 6.29 with therapist treatment v 2.96 with no treatment;
P = 0.001). The Composite Sleep Index Score covered the frequency and duration of settling and
night wakings, could range from 0 (worst) to 12 (best), and was measured by parental questionnaire.
The RCT also reported that treatment also significantly improved mothers' sleep periods compared
with no treatment at 3 months' follow-up (+0.3 hours with therapist treatment v –0.4 hours with no
treatment; P = 0.03), whereas there was no significant difference between the children's sleep
periods (+0.2 hours with therapist treatment v +0.4 hours with control; P value not reported).

Harms: Extinction and graduated extinction versus no treatment in children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder:
The RCT did not report adverse effects. [35]

Comment: Extinction and graduated extinction versus placebo in children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder:
The RCT included in its sample children with a mix of disabilities. [35]  It might have been preferable
to use a sample of children with the same specific form of disability, as opposed to a mixture, or
to conduct a subgroup analysis to ascertain whether treatment is more or less effective in certain
types of disability. Treatment for the children's sleep problem seems to have had more beneficial
effects on the mothers' sleep patterns than on their children's. The disparity between the results
of the objective and subjective sleep measures could be because the treatment may have affected
the children's signalling of their awake state to the parents, rather than their sleep quality or quan-
tity. This may account for the improvement in the mothers' sleep. Alternatively, the authors suggest
that the discrepancy may be because the objective variables used were primarily concerned with
restlessness.

Graduated extinction plus sleep hygiene versus placebo in children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder:
The effective use of a booklet-based treatment suggests that therapist contact may not be necessary.
[36]

OPTION SLEEP HYGIENE FOR DYSSOMNIA IN OTHERWISE HEALTHY CHILDREN. . . . . . . . . . . . . .

Sleep onset, duration, and quality
Compared with no treatment We don't know whether a bedtime routine is more effective at reducing night wakenings,
or at improving sleep latency and total sleep duration, as no direct comparisons were performed (very low-quality
evidence).
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Quality of life of carer
Compared with no treatment We don't know whether a bedtime routine is more effective at improving maternal mood,
as no direct comparisons were performed, but it may be more effective at improving parent's marital satisfaction
(very low-quality evidence).

Bedtime tantrums
Compared with no treatment Sleep hygiene may be more effective in reducing the number and duration of bedtime
tantrums in otherwise healthy children at 6 weeks (very low-quality evidence).

Compared with graduated extinction Sleep hygiene may be no more effective in reducing the number and duration
of bedtime tantrums in otherwise healthy children (very low-quality evidence).

Note
Sleep hygiene in children has been categorised as Likely to beneficial by consensus.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Sleep hygiene versus no treatment in otherwise healthy children:
We found one systematic review (search date 1999, 1 RCT, 36 children) [37]  and one subsequent
RCT [38] comparing sleep hygiene versus no treatment.

The RCT identified by the systematic review (36 children aged 18–48 months who were having
about 5 bedtime tantrums/week before treatment) compared three interventions: graduated extinc-
tion, sleep hygiene, and placebo. It found that, compared with placebo, children receiving sleep-
hygiene treatment had tantrums before bedtime and settling problems less frequently and for
shorter periods during the 6 weeks of treatment (results presented graphically; P <0.05), and at 3
and 6 weeks' follow-up (results presented graphically; P <0.001) as reported by their parents (for
details of the intervention see table 1, p 20 ). [33] The RCT also found that the parents' marital
satisfaction (measured as the difference in the pre- and post-Dyadic Adjustment Scale) was signif-
icantly improved with sleep hygiene compared with placebo (data not reported; P <0.02).

The subsequent RCT (199 children aged 18–36 months with a sleep problem but who did not have
a severe sleep disorder) compared instruction to mothers to follow a bedtime routine (133 mothers)
versus instruction to continue usual routine (control; 67 mothers) (for details of the intervention see
table 1, p 20 ). [38] The RCT did not perform direct statistical comparisons between the groups, but
compared results at baseline, 2 weeks, and 3 weeks. With the bedtime routine, the RCT found
significant differences between baseline, 2 weeks, and 3 weeks in the number of night wakings
(number of night wakings assessed by the Brief Instant Sleep Questionnaire [BISQ]: 1.3 at baseline
v 0.9 at 2 weeks v 0.6 at 3 weeks; P <0.001), but it found no significant differences in sleep latency
and total night-time sleep (sleep latency assessed by BISQ: 20.3 minutes at baseline v 16.9 minutes
at 2 weeks v 16.3 minutes at 3 weeks; P = 0.01; total night-time sleep: 9.9 hours at baseline v 9.9
hours at 2 weeks v 10.0 hours at week 3; P = 0.61). The RCT found no significant differences in
any of these variables between baseline, 2 weeks, and 3 weeks in the control group (number of
night wakenings: 1.1 at baseline v 1.2 at 2 weeks v 1.0 at 3 weeks; P = 0.71; sleep latency: 21.8
minutes at baseline v 21.1 minutes at 2 weeks v 21.6 minutes at 3 weeks; P = 0.9; total night-time
sleep: 9.8 hours at baseline v 9.8 hours at 2 weeks v 10.0 hours at week 3; P = 0.69). The RCT
also reported significant differences in maternal mood (as assessed by the Profile of Mood States;
lower scores are better) between baseline, week 2, and week 3 in the bed time-routine group
(overall score not reported; P <0.001), but it found no significant differences in mood between
baseline, week 2, and week 3 in the control group (overall score not reported; reported as not sig-
nificant, P value not reported).

Sleep hygiene versus graduated extinction in otherwise healthy children:
The RCT identified by the first systematic review found similar improvements in the frequency and
duration of tantrums before bedtime with sleep hygiene and graduated extinction (results presented
graphically; significance not reported). [33]

Harms: Sleep hygiene versus no treatment in otherwise healthy children:
The systematic review and RCT gave no information on adverse effects. [37] [38]

Sleep hygiene versus graduated extinction in otherwise healthy children:
The RCT gave no information on adverse effects. [33]

Comment: Clinical guide:
This simple non-invasive set of options for parents should be a front-line treatment for sleep problems
in children, especially in view of the difficulties some parents have with extinction methods. Although
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no between-group comparisons have been carried out, the initial reduction of awakenings and the
positive effect on maternal mood are sufficient to strongly suggest this first-line treatment.

OPTION SLEEP HYGIENE FOR DYSSOMNIA IN CHILDREN WITH PHYSICAL DISABILITIES, LEARNING
DISABILITIES, EPILEPSY, OR ATTENTION-DEFICIT DISORDER . . . . . . . . . . . . . . . . . . . . . . .

Note
We found no direct results from RCTs about the effects of sleep hygiene alone in the treatment of children
with physical or learning disabilities.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Sleep hygiene versus no treatment or other treatments in children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder:
We found no systematic review or RCTs.

Harms: Sleep hygiene versus no treatment or other treatments in children with physical disabilities,
learning disabilities, epilepsy, or attention-deficit disorder:
We found no RCTs.

Comment: Clinical guide:
This simple non-invasive set of options for parents should be a front-line treatment for sleep problems
in children, especially in view of the difficulties some parents have with extinction methods. For
children with behavioural or learning difficulties, sleep hygiene is often used in conjunction with
other behavioural treatments.

OPTION MELATONIN FOR DYSSOMNIA IN OTHERWISE HEALTHY CHILDREN. . . . . . . . . . . . . . . . . .

Sleep onset, duration, and quality
Compared with placebo Melatonin may be more effective at improving sleep-onset time and total sleep time in oth-
erwise healthy children (very low-quality evidence).

Quality of life of child
Compared with placebo Melatonin may be more effective at improving general health in otherwise healthy children
(very low-quality evidence).

Note
Little is known about the long-term effects of melatonin, and the quality of the product purchased could be variable
as melatonin is classified as a food supplement.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Melatonin versus placebo in otherwise healthy children:
We found two systematic reviews, which identified the same RCTs (search date 2003, 2 RCTs,
102 children aged 6–12 years with sleep-onset insomnia [sleep-onset insomnia was defined as
sleep onset later than 8.30 pm in children aged 6 years, then 15 minutes later a year until 12 years
old; time from lights off until sleep had to be >30 minutes; >4 nights/week for >1 year]). [39] [40]

The first review performed a meta-analysis for sleep-onset latency, and found a significant difference
between melatonin and placebo; however, this result was not clinically important (2 RCTs, 102
children; point estimate –16.7 minutes, 95% CI –29.4 minutes to –4.0 minutes; heterogeneity = 0;
P = 0.0008). [39]

The second review did not perform any meta-analyses. [40]

The first RCT (40 children aged 6–12 years with sleep-onset insomnia) identified by the reviews
found that melatonin 5 mg significantly improved mean time of sleep onset and total sleep time
compared with placebo at 4 weeks (mean time of sleep onset: 9.09 p.m. [–1 hour 9 minutes] with
melatonin v 10.06 p.m. [+45 minutes] with placebo; P = 0.005; total sleep time: 9 hours 43 minutes
with melatonin v 9 hours 14 minutes with placebo; P = 0.026). [41]  However, it found no significant
difference between melatonin and placebo for sleep latency and wake-up time (sleep latency: 34.5
minutes with melatonin v 48.8 minutes with placebo; P = 0.128; wake-up time: 7.22 a.m. [–24
minutes] with melatonin v 7.21 a.m. [–1 minutes] with placebo; P = 0.144). Lights-off time and
wake-up time were recorded by the parents; sleep latency and total sleep time were estimated;
sleep onset was measured by actigraphy.
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The second RCT (62 children aged 6–12 years with sleep-onset insomnia) identified by the reviews
found that melatonin 5 mg improved mean time of sleep onset, wake-up time, sleep latency, and
general health compared with placebo at 4 weeks (mean time of sleep onset: 9.00 p.m. [–1 hour
7 minutes] with melatonin v 9.54 p.m. [–10 minutes] with placebo; wake-up time: 7.32 a.m. [–19
minutes] with melatonin v 7.43 a.m. [+7 minutes] with placebo; sleep latency: 27 minutes with
melatonin v 41 minutes with placebo; general health RAND-GHRI [General Health Rating Index]:
25.3 with melatonin v 24.6 with placebo; P values of comparisons between groups not reported).
[42]  Sleep-onset time was monitored by the parents, and general health score was measured by
questionnaire to the parents; however, methods of measurement of other outcomes were not clear.
In this RCT, the proportions of children with attention-deficit hyperactivity disorder (ADHD), and
those receiving methylphenidate, were not similar between groups (melatonin group: 8/27 [30%]
had ADHD, 6/27 [22%] took methylphenidate; placebo group: 20/35 [57%] had ADHD, 19/35 [54%]
took methylphenidate; significance not reported). The second systematic review reported that
methylphenidate has been associated with insomnia (no further data reported). [40]

Harms: Melatonin versus placebo in otherwise healthy children:
The first review found no significant difference between melatonin and placebo in rates of the most
commonly reported adverse effects (reported as not significant, results tabulated in review). [39]

The most common adverse effects were headache, dizziness, nausea, and drowsiness.

The second review did not report adverse effects from the RCTs it identified. [40]

The first RCT identified by the reviews reported the development of mild generalised epilepsy in
one child who took melatonin, during the course of the trial, after 4 months of melatonin. [41]  Addi-
tionally, two children developed mild headaches during the first 2 days of treatment.

The second RCT identified by the reviews reported adverse effects including cold feelings, decrease
of appetite, dizziness, and deterioration of mood after initial melatonin intake. [42]  However, these
effects ceased after 3 days of treatment.

Comment: Little is known about the long-term effects of melatonin. To determine the effectiveness of this
treatment on outcome measures other than sleep onset, more large-scale studies are needed.
Additionally, the few studies we found (but excluded because of the small sample size [<20 people]
or large attrition [>80%]) based results on a short treatment span. Such methodological weaknesses
need to be addressed in future trials.

In the first RCT included in the reviews, at the 18-month follow-up, 13/38 (34%) children had ceased
treatment because they no longer had a sleep problem, and only one child ceased treatment because
of no improvement. [41]  Although this may suggest long-term effectiveness, such results are based
on only one trial. Furthermore, little is known about the adverse effects of long-term use of melatonin.
One review reported that, because research on the effects of melatonin has been carried out
mostly in children with physical or learning disabilities, subtle adverse effects of melatonin may
have escaped observation. [40]

Clinical guide:
Data on melatonin dosages are scarce, particularly in children. However, there is some suggestion
of receptor flooding at higher doses, and of efficacy at very low doses — although which children
need the higher doses remains unclear. [43] [44]  Since melatonin is classified as a food supplement
rather than a drug, it is unlikely to be of "pharmaceutical grade" when purchased by consumers
from the Internet or from health food shops.

OPTION MELATONIN FOR DYSSOMNIA IN CHILDREN WITH ATTENTION-DEFICIT DISORDER,
EPILEPSY, NEURODEVELOPMENTAL DISABILITIES, OR PHYSICAL DISABILITIES . . . . . .

Sleep onset, duration, and quality
Compared with placebo in children with attention-deficit hyperactivity disorder, epilepsy, or neurodevelopmental
disabilities Melatonin may be more effective at improving sleep latency, sleep duration, and total sleep score in
children with attention-deficit hyperactivity disorder, epilepsy, or neurodevelopmental disabilities (very low-quality
evidence).

Note
Little is known about the long-term effects of melatonin, and the quality of the product purchased could be variable
as melatonin is classified as a food supplement.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .
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Benefits: Melatonin versus placebo in children with attention-deficit hyperactivity disorder (ADHD):
We found one small RCT. [45] The RCT (crossover design: 10 days' treatment with 5-day washout
period; 23 children aged 6–14 years with ADHD and initial insomnia >60 minutes; two-thirds taking
concomitant methylphenidate, one third taking concomitant dextroamfetamine) found that melatonin
5 mg significantly reduced sleep-onset latency (SOL) compared with placebo over 10 days (mea-
sured using an actigraph; mean SOL: 46.4 minutes with melatonin v 62.1 minutes with placebo;
P <0.01). Melatonin treatment also significantly increased total night-time sleep by 15 minutes
compared with placebo (P <0.01). [45]

Melatonin versus placebo in children with epilepsy:
We found no systematic review, but found two small RCTs published by the same centre. [46] [47]

The first RCT (31 children aged 3–12 years with epilepsy who had been seizure free for the previous
6 months, all receiving sodium valproate for epilepsy) found that melatonin (6 mg for children aged
<9 years who weighed <30 kg; 9 mg for children aged more >9 years who weighed >30 kg; dose
of melatonin outside these weight ranges for the age group not clear) significantly decreased the
total sleep score at 4 weeks compared with placebo (score range 26–130, lower score indicates
fewer sleep problems: median percentage decrease: 24% with melatonin v 14% with placebo;
P = 0.005). [46] The total sleep score was from the Sleep Behavior Questionnaire, which assessed
the quantity and quality of sleep, usual bedtime and waking time, sleep latency, parental involvement
at sleep onset, night waking, co-sleeping, night-time events, daytime drowsiness, and unrefreshing
sleep; a decrease in score corresponds to fewer sleep problems. [46]  However, there was no sig-
nificant difference between groups in actual post-treatment total sleep score (median: 52.5 with
melatonin v 55.0 with placebo; P = 0.76). [46]

The second RCT (31 children aged 3 to 12 years with epilepsy who had been seizure free for the
previous 6 months; all taking carbamazepine; included on basis of epilepsy, not sleep disorder) [47]

also found that melatonin (same dosing as RCT above [46] ) significantly improved sleep at 4 weeks
compared with placebo (score range 26–130, lower score indicates fewer sleep problems: % de-
crease in median total sleep score: 8% with melatonin v 15% with placebo, P = 0.01; post-treatment
median score: 54.5 with melatonin v 57.0 with placebo; P = 0.03). [47] There were significant differ-
ences at baseline between groups, with significantly worse baseline sleep problems in children
receiving placebo (P = 0.001). This means that, although % decrease in sleep problems appears
significantly higher in the placebo group, the post-treatment scores in fact favour melatonin; these
results are therefore difficult to interpret and should be treated with caution.There were no significant
differences between treatment and control groups on any of the other included measures — daytime
drowsiness, parasomnias, or sleep fragmentation (absolute data tabulated; P >0.05 for all outcomes).
[47]

Melatonin versus placebo in children with neurodevelopmental disabilities:
We found two systematic reviews (search dates 2002 [48] and 2006 [49] ) comparing melatonin versus
placebo in children with neurodevelopmental disabilities, which both identified the same three
RCTs. Neither review performed a meta-analysis so we report here only the single RCT that met
Clinical Evidence reporting criteria. [50]

The RCT (51 children, 31 male, mean age 7.38 years with multiple neurodevelopmental disabilities
and dyssomnia) compared controlled-release melatonin 5 mg daily versus placebo for 25 days. [50]

The crossover trial protocol involved 10 days of melatonin or placebo (order of intervention ran-
domised), followed by a placebo washout for 3–5 days, followed by 10 days of the alternate inter-
vention (melatonin or placebo second). It is unclear whether the washout period was sufficient to
exclude crossover effects.The RCT did not report pre-crossover results. Fifteen of the participants
had been taking melatonin before the trial commenced and discontinued treatment 2 weeks prior
to entry into the trial.The RCT found that melatonin modestly but significantly improved total night-
time sleep compared with placebo (mean: 535 minutes with melatonin v 504 minutes with placebo;
mean increase in sleep of 31 minutes with melatonin v placebo; P <0.01). Analysis of secondary
outcome measures of sleep characteristics found that melatonin significantly reduced sleep latency
compared with placebo (mean: 43 minutes with melatonin v 67 minutes with placebo; mean reduction
of 24 minutes with melatonin v placebo; P <0.01).

Harms: Melatonin versus placebo in children with attention-deficit hyperactivity disorder (ADHD):
All reported adverse effects in the RCT [45] were mild or moderate, with the exception of a migraine,
which was rated as severe. No serious adverse events, clinically significant changes in vital signs,
or abnormalities were apparent on physical examination. [45]

Melatonin versus placebo in children with epilepsy:
The two RCTs reported no adverse effects, and children remained seizure free during the 8 weeks.
[46] [47]  Reports have suggested that, because of the contraceptive properties of melatonin, such
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treatment could affect the onset of puberty. [51] [52]  However, there is conflicting evidence about
melatonin's effect on seizures. One small cohort study found that seizure frequency increased in
4/6 (67%) of neurologically disabled children who took melatonin. [53]  Seizure activity returned to
pre-treatment levels when the children discontinued melatonin.

Melatonin versus placebo in children with neurodevelopmental disabilities:
The RCT reported that "no adverse effects" were associated with melatonin. [50]

Comment: Melatonin versus placebo in children with attention-deficit hyperactivity disorder (ADHD):
We also found one long-term open-label follow-up of an RCT assessing melatonin in children with
ADHD. [54] The initial RCT randomised 105 children (mean age 8.72 years) with ADHD to receive
melatonin or placebo for 4 weeks. At the end of the RCT, all participants were offered melatonin
treatment in the context of regular care. The follow-up study assessed 90% of participants at a
median of 3.7 years. The follow-up study found that 65% of the children still used melatonin daily
and 12% occasionally. Parents judged long-term melatonin treatment to be effective against sleep-
onset problems in 88% of cases, at improving behaviour in 71% cases, and at improving mood in
61% cases. Temporary discontinuation of treatment (mostly during a holiday period) resulted in a
delay of sleep onset in 92% of the children. The RCT reported no serious adverse events or treat-
ment-related co-morbidities; however, 20% of children experienced adverse events that they or
their parents attributed to melatonin treatment. In 53% of children with adverse events, the events
were self-limiting. In 32% children with adverse events, the events persisted, and these included
sleep-maintenance insomnia, excessive morning sedation, decreased mood and headache, profuse
perspiration, and daytime laziness. No new cases of epilepsy were reported.

Melatonin versus placebo in children with neurodevelopmental disabilities:
We found one follow-up study [55]  of the RCT reported above (51 children, 31 male, mean age
7.38 years with multiple neurodevelopmental disabilities and dyssomnia [50]  ) conducted and pub-
lished while the original RCT was still in press. At the end of the RCT, all participants continued in
an open-label follow-up study of melatonin. The follow-up study assessed 82% participants for up
to 3.8 years. It found that all carers reported a benefit to their child and to their families on specific
parameters (sleep, overall health, development, education/learning, behaviour).The study reported
no adverse effects attributed to treatment, no epileptic seizures activated by melatonin in the 19
children who had seizure disorders, and no new cases of seizures.

We found one systematic review (search date 2008) of adults and children with mental disability,
Rett's syndrome, tuberous sclerosis, developmental disabilities, mental retardation/learning disabil-
ity, autistic spectrum disorder, intellectual disability, or Angelman's syndrome comparing melatonin
0.5 to 9 mg daily versus placebo for sleep problems. [56] The review did not analyse results sepa-
rately for adults and children, and so did not meet Clinical Evidence reporting criteria. It found that
melatonin significantly decreased sleep latency and increased total sleep time at 30 to 70 days
compared with placebo (sleep latency, 7 RCTs, 166 people:WMD –34 minutes, 95% CI –43 minutes
to –25 minutes; P <0.001; total sleep time, 7 RCTs, 153 people;WMD 0.83 hours, 95% CI 0.57 hours
to 1.08 hours; P <0.001; absolute numbers not reported). The authors of the systematic review
also reported that melatonin significantly decreased the mean number of wakes per night at 30 to
70 days compared with placebo, although the reported confidence intervals crossed 0 (mean
number of wakes per night, 8 RCTs, 167 people: WMD –0.16 wakes, 95% CI –0.30 wakes to
+0.02 wakes; P = 0.024; absolute numbers not reported).The RCTs were clinically heterogeneous
with respect to type of neurodevelopment disability, age, length of treatment, dose, type of melatonin,
and time of administration, and thus it is unclear whether the results of the review are applicable
to children.

Dosing of melatonin:
Data on melatonin dosages are scarce, particularly in children. However, there is some suggestion
of receptor flooding at higher doses, and of efficacy at very low doses — although which children
need the higher doses remains unclear. [43] [44]

In the systematic review in children with neurodevelopmental disabilities, [56]  differences in timing
of melatonin administration did not affect the results of the meta-analysis; outcomes of studies with
fixed times of administration were similar to those of studies with varying times of administration.
There was also no association between melatonin dose and the effect on sleep parameters in the
studies included in the meta-analysis.

Since melatonin is classified as a food supplement rather than a drug, it is unlikely to be of "phar-
maceutical grade" when purchased by consumers from the Internet or from health food shops.
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Clinical guide:
Little is known about the long-term effects of melatonin in children, although longer-term follow-up
studies are emerging. [54] [55] To determine the effects of this treatment on outcome measures
other than sleep onset, more large-scale studies are needed. Additionally, the few studies we found
(but excluded) because of the small sample size (<20 people) or large attrition (>80%) based results
on a short treatment span. Such methodological weaknesses need to be addressed in future trials.
Although melatonin can be prescribed safely in individuals with sleep problems and intellectual
disability, prescribers should realise that its long-term treatment effects are still unclear.

OPTION ANTIHISTAMINES FOR DYSSOMNIA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sleep onset, duration, and quality
Compared with placebo Antihistamines may be more effective at reducing night wakenings and decreasing sleep
latency in children with dyssomnia, but we don't know if they are more effective at increasing sleep duration (very
low-quality evidence).

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Antihistamines versus placebo:
We found one crossover RCT (50 children aged 2–12 years [mean 5.2 years] with sleep disorders
[difficulty falling asleep, interrupted sleep, abbreviated sleep, restless sleep, recurrent nightmares/ter-
rors, difficulty awakening]) comparing diphenhydramine 1.0 mg/kg once daily before bedtime versus
placebo each for 1 week. [57] Outcomes were assessed by parents using sleep records. It found
that diphenhydramine significantly reduced sleep latency and number of night awakenings at 1
week (sleep latency: P <0.05; night awakenings: P <0.01; absolute numbers not reported). It found
no significant difference between groups in sleep duration at 1 week (sleep duration: P = 0.07;
absolute numbers not reported). Only 41/50 (82%) children received the recommended dosage.

Harms: Antihistamines versus placebo:
The RCT found that 1/50 (2%) children experienced daytime drowsiness with diphenhydramine,
and 1/50 (2%) children had a mild rash. [57]

Comment: The results from one RCT indicate that diphenhydramine is a safe, effective bedtime sleep aid for
paediatric patients and more effective than placebo. [57]

The regulation of antihistamines is different in different countries, and commonly they are not rec-
ommended as hypnotics in children. For example, promethazine is the only antihistamine licensed
for sedation in UK, and diphenhydramine is available as a component of a cough syrup, but is not
recommended for children under 6 years of age. The use of antihistamines may therefore be de-
termined by country-specific pharmaceutical regulation.

OPTION BEHAVIOURAL THERAPY PLUS ANTIHISTAMINES FOR DYSSOMNIA. . . . . . . . . . . . . . New

We found no direct information from RCTs about behavioural therapy plus antihistamines in the treatment
of children with dyssomnia.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: As we found no specific trials on behavioural therapy plus antihistamines, we cannot draw conclu-
sions about their combined efficacy. However, because antihistamines are likely to be beneficial,
and as they are commonly used by paediatricians and general practitioners in different countries,
the combination of behavioural therapy plus antihistamines is unlikely to be harmful, and could
potentially be a reasonable intervention strategy.

OPTION BEHAVIOURAL THERAPY PLUS BENZODIAZEPINES FOR DYSSOMNIA. . . . . . . . . . . . . . . .

We found no direct information from RCTs about behavioural therapy plus benzodiazepines in the treatment
of children with dyssomnia.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.
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Harms: We found no RCTs.

Comment: None.

OPTION BEHAVIOURAL THERAPY PLUS CHLORAL AND DERIVATIVES FOR DYSSOMNIA. . . . . . . .

We found no direct information from RCTs about behavioural therapy plus chloral and derivatives (chloral
hydrate, triclofos sodium) in the treatment of children with dyssomnia.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION EXERCISE FOR DYSSOMNIA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about exercise in the treatment of children with dyssomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Clinical guide:
Although, intuitively, exercise would seem helpful for insomnia, there is a lack of evidence to support
this theory.

OPTION LIGHT THERAPY FOR DYSSOMNIA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about light therapy in treating children with dyssomnia.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION SLEEP RESTRICTION FOR DYSSOMNIA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about sleep restriction in the treatment of children with dyssomnia.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Clinical guide:
Although, intuitively, sleep restriction would seem helpful for dyssomnias, there is currently a lack
of evidence to support this theory.

QUESTION What are the effects of treatments for parasomnias in children?

OPTION ANTIHISTAMINES FOR PARASOMNIAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about antihistamines in treating children with parasomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.
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Harms: We found no RCTs.

Comment: None.

OPTION BEHAVIOURAL THERAPY PLUS BENZODIAZEPINES FOR PARASOMNIAS. . . . . . . . . . . . . .

We found no direct information from RCTs about behavioural therapy plus benzodiazepines in the treatment
of children with parasomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION BEHAVIOURAL THERAPY PLUS CHLORAL AND DERIVATIVES FOR PARASOMNIAS. . . . .

We found no direct information from RCTs about behavioural therapy plus chloral and derivatives (chloral
hydrate, triclofos sodium) in the treatment of children with parasomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION BENZODIAZEPINES FOR PARASOMNIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . New

We found no direct information from RCTs about benzodiazepines in the treatment of children with parasom-
nias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: In children with organic cerebral disorders, benzodiazepines (midazolam) might be effective in re-
ducing the episodes of sleep terrors and other parasomnias. [58] However, benzodiazepines are
rarely used in paediatric clinical practice, but could be used in severe cases of parasomnia if the
child's safety is a concern.

OPTION 5-HYDROXYTRYPTOPHAN FOR PARASOMNIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . New

We found no direct information from RCTs about 5-hydroxytryptophan in the treatment of children with
parasomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: 5-hydroxytryptophan (5-HTP) versus no treatment:
We found no systematic review or RCTs that met our inclusion criteria.

Harms: 5-hydroxytryptophan (5-HTP) versus no treatment:
We found no RCTs.

Comment: We found two RCTs assessing 5-HTP in children with sleep terrors, other parasomnias (somnam-
bulism and somniloquy), and frequent awakening that did not meet our inclusion criteria owing to
weak methods (lack of blinding [59] and high loss to follow-up [only 52% followed up in assessment
of outcome of sleep disorders]). [60] The open-label RCT (45 children) compared 5-HTP (31 children)
versus no treatment (14 children). The RCT did not assess the significance of the difference in
outcomes between groups. It found that proportionately more children receiving 5-HTP than no
treatment had >50% reduction of sleep terrors (proportion who responded: 29/31 [94%] with 5-HTP
v 2/14 [14%] with no treatment; significance not assessed). [59] The disproportionate randomisation
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may have contributed to the low event rate in the control group, so these results should be inter-
preted with caution. The second RCT (48 children, crossover design) assessed headache as a
primary outcome and did not directly compare 5-HTP versus no treatment. [60]  An assessment of
outcomes after crossover found that, when taking 5-HTP, children had lower rates of frequent
awakenings and of some parasomnias such as night terrors, somnambulism, and somniloquy (no
further data reported). The RCTs reported no adverse effects associated with 5-HTP, but they are
likely to have been underpowered to detect adverse effects.

Clinical guide:
It has been reported that L-tryptophan (not 5-HTP) caused an epidemic of eosinophilia-myalgia
syndrome (EMS) in the US in 1989. [61]

All the findings indicate that the illness was probably triggered by an impurity formed when the
manufacturing conditions were modified. Since then, several reports have examined the methodol-
ogy of the epidemiological studies of the association between L-tryptophan and EMS and contest
the validity of the conclusions from these studies, and therefore 5-HTP, which had been removed
from the market, was subsequently re-approved. In comparison with antidepressant and hypnotic
drugs, 5-HTP is characterised by a particularly low level of adverse effects. [62]

OPTION MELATONIN FOR PARASOMNIAS IN HEALTHY CHILDREN OR IN CHILDREN WITH ATTEN-
TION-DEFICIT DISORDER, EPILEPSY, NEURODEVELOPMENTAL DISABILITIES, OR PHYSICAL
DISABILITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Parasomnia severity
Compared with placebo We don't know whether melatonin is effective in decreasing parasomnia scores in children
with epilepsy (very low-quality evidence).

Note
We found no direct information from RCTs about melatonin in the treatment of otherwise healthy children with
parasomnias.

Adverse effects
Little is known about the long-term effects of melatonin, and the quality of the product purchased could be variable.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: Melatonin versus placebo in otherwise healthy children:
We found no systematic review or RCTs examining the effect of melatonin on otherwise healthy
children with parasomnia.

Melatonin versus placebo in children with epilepsy:
We found no systematic review but found two RCTs. [46] [47] The first RCT (31 children aged 3–12
years with epilepsy who were seizure free for the previous 6 months; all taking concomitant sodium
valproate) found that melatonin (6 mg for children aged <9 years who weighed <30 kg; 9 mg for
children aged >9 years who weighed >30 kg; dose of melatonin outside these weight ranges for
an unspecified age group) significantly decreased the median parasomnia score (a decrease in
parasomnia score reflects the median percentage decrease of the parasomnia part of the Sleep
Behavior Questionnaire) at 4 weeks compared with placebo (60% decrease with melatonin v 36%
decrease with placebo; P = 0.03). [46] The second RCT (31 children aged 3–12 years with epilepsy
who had been seizure free for the previous 6 months; all taking concomitant carbamazepine) found
that melatonin (same doses as RCT above [46] ) had no significant effect on parasomnia score at
4 weeks compared with placebo (7.5 with melatonin v 7.5 with placebo). [47] The children in both
of these RCTs were included on the basis of their epilepsy, not any sleep disorder.

Harms: Melatonin versus placebo in otherwise healthy children:
We found no RCTs.

Melatonin versus placebo in children with epilepsy:
No adverse effects were observed, and children remained seizure free during the 8 weeks of both
RCTs. [47] [46] See also harms of melatonin for dyssomnias in children with attention-deficit disorder,
epilepsy, or neurodevelopmental disabilities, p 9 .

Comment: See also comment of melatonin for dyssomnias in children with attention-deficit disorder, epilepsy,
or neurodevelopmental disabilities, p 9 .
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OPTION SAFETY/PROTECTIVE INTERVENTIONS FOR PARASOMNIAS. . . . . . . . . . . . . . . . . . . . . . . .

We found no direct results from RCTs about safety/protective interventions in the treatment of children with
parasomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION SCHEDULED WAKING FOR PARASOMNIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about scheduled waking in the treatment of children with para-
somnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Clinical guide:
Intuitively, scheduled waking would seem to be a promising treatment; however, high-quality trials
are lacking.

OPTION SLEEP HYGIENE FOR PARASOMNIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about sleep hygiene in the treatment of children with parasomnias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION SLEEP RESTRICTION FOR PARASOMNIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We found no direct information from RCTs about sleep restriction in the treatment of children with parasom-
nias.

For GRADE evaluation of interventions for sleep disorders in children, see table, p 22 .

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Actigraphy An actigraph is a motion sensing device. It can be worn on the wrist overnight to provide data when a
person falls asleep owing to change in the person's motion.

Extinction involves the removal of the positive reinforcement for the child's resistance to go to bed and awakenings
by ignoring demands for attention. The child is placed in its bed and ignored pending sleep onset.

Graded extinction follows the same principle as extinction, but involves the gradual withdrawal of parental attention.
It may be recommended that parents respond to the child's cries at lengthening intervals to teach the child to soothe
itself to sleep. [44]  For example, parents may initially respond to cries after 2 minutes, then on the next occasion after
4 minutes and so on to a maximum of 20 minutes. Alternatively, parents may gradually increase the physical distance
between themselves and the child. [63]  For example, the parent may start off sitting next to the child's bed, then on
the second night move 30 cm away and so on until the parent is outside the child's room.
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Parasomnias are undesirable phenomena (physical or behavioural events) that occur predominantly during sleep.
They can include nightmares, sleep terror disorder, and sleepwalking.

Scheduled waking is based on the rationale that by systematically waking the child before they usually awake the
likelihood of spontaneous awakenings is reduced. [64] The frequency of the scheduled wakes is gradually reduced
and eventually discontinued.

Sleep hygiene , also referred to as positive routines, is an umbrella term for several modifications to the environment,
and to behaviour that parents would perform in order to prepare their child for sleep in a more effective way. Examples
include: removing caffeine from the child's diet, a short regular routine leading up to bed, ensuring the bedroom en-
vironment is conducive to sleep (dark, quiet, comfortable, no extreme temperatures), and avoiding boisterous play
immediately before bedtime. [31]

Sleep latency is the time between going to bed and going to sleep.

Sleep restriction is intended to increase the sleep efficiency of the child (the ratio of total sleep time to time spent
in bed). The child is only allowed in bed when sleeping and the time allowed in bed is gradually increased. This in-
creases the association of being asleep and being in bed.

Dyssomnias are disorders that produce either excessive daytime sleepiness or difficulty initiating or maintaining
sleep. They can be intrinsic, extrinsic, or circadian rhythm sleep disorders.

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

Very low-quality evidence Any estimate of effect is very uncertain.

SUBSTANTIVE CHANGES
Behavioural therapy plus antihistamines for dyssomnia New option for which we found no systematic reviews
or RCTs. Therefore categorised as Unknown effectiveness.

Benzodiazepines for parasomnias New option for which we found no systematic reviews or RCTs. Therefore
categorised as Unknown effectiveness.

5-hydroxytryptophan for parasomnias New option for which we found no systematic review or RCTs of sufficient
quality. Therefore categorised as Unknown effectiveness.

Antihistamines for dyssomnia One RCT added comparing diphenhydramine versus placebo in children with dys-
somnia. [57]  It found that diphenhydramine reduced sleep latency and number of night awakenings at 1 week; how-
ever, it found no significant difference in sleep duration at 1 week. The trial represents the only evidence we found
assessing antihistamines and outcomes were assessed at only 1 week, therefore categorisation unchanged (Unknown
effectiveness).

Extinction and graduated extinction for dyssomnia in otherwise healthy children One systematic review added
(search date 2005), [29] which compared extinction and graduated extinction versus no treatment in children with
dyssomnia. The review identified no additional RCTs to those already reported in this Clinical Evidence review.
Therefore categorisation unchanged (Likely to be beneficial).

Melatonin for dyssomnias in children with attention-deficit disorder, epilepsy, neurodevelopmental disabilities,
or physical disabilities  One large RCT added, which found that melatonin modestly improved total night-time sleep
and decreased sleep latency compared with placebo. [50]  However, little is known about the long-term effects of
melatonin. Categorisation changed from Unknown effectiveness to Trade off between benefits and harms.

Sleep hygiene for dyssomnia in otherwise healthy children One RCT added, [38]  which assessed instruction to
follow a bedtime routine and no intervention. However, the RCT performed no direct comparisons between groups,
and it is therefore difficult to draw conclusions from this RCT. Categorisation unchanged (Likely to be beneficial by
consensus).
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Disclaimer

The information contained in this publication is intended for medical professionals. Categories presented in Clinical Evidence indicate a
judgement about the strength of the evidence available to our contributors prior to publication and the relevant importance of benefit and
harms. We rely on our contributors to confirm the accuracy of the information presented and to adhere to describe accepted practices.
Readers should be aware that professionals in the field may have different opinions. Because of this and regular advances in medical research
we strongly recommend that readers' independently verify specified treatments and drugs including manufacturers' guidance. Also, the
categories do not indicate whether a particular treatment is generally appropriate or whether it is suitable for a particular individual. Ultimately
it is the readers' responsibility to make their own professional judgements, so to appropriately advise and treat their patients. To the fullest
extent permitted by law, BMJ Publishing Group Limited and its editors are not responsible for any losses, injury or damage caused to any
person or property (including under contract, by negligence, products liability or otherwise) whether they be direct or indirect, special, inci-
dental or consequential, resulting from the application of the information in this publication.
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TABLE 1 Detailed descriptions of treatments in some included RCTs. [32] [33] [34] [36] [35]

DescriptionIntervention/populationRef

8 page booklet — "Parent Guide" (that involved organised bedtime routines, procedures for settling the child, and for the handling of crying, calling out,
and getting out of bed) plus a 1-hour interview
Telephone calls each day at first, then as needed
Total staff attention: 2 to 3 hours/family

Standardised sleep programme (based on
extinction)

[32]

8-page booklet — "Parent Guide" (that involved organised bedtime routines, procedures for settling the child, and for the handling of crying, calling out,
and getting out of bed) plus any questions answered
Total staff attention: 5 to 10 minutes/family

Written guide for parents

Therapist selects ideal bedtime for the child
Parents construct a "positive routine" of 4 to 7 quiet activities to last up to 20 minutes, with praise after each completed routine
Routine consists of, for example, teeth brushing, using the toilet, reading a short story, the parent helping the child into pyjamas, the parent gently
scratching and massaging the child's back
Child told to go to sleep after routine
If the child left the bed or had tantrums after the routine is completed, the parent had to lift the child over the parent's back and tell the child firmly, "The
routine is over; it is time for bed!"
Each week the routine began 5 to 10 minutes earlier, so that, by the fifth week, the routine finished at the time the parent(s) had originally attempted to
establish bedtime

Sleep hygiene[33]

Parents were told to maintain the child's established bedtime
Parents were told to ignore the child's tantrums for specific time intervals, depending on the child's age and the time the parents thought they could ignore
the child
The parents were allowed to comfort their child for 15 seconds after each time interval, and then leave the room
If the child left the bed, it was told, "No, it is time for you to go to sleep"
The time intervals were increased weekly

Graduated extinction

Control group were told to continue what they already do when the child has a tantrum, and that some children "grow out" of bedtime tantrumsNo treatment

Parents put the child to bed after pre-bedtime routines, said "good night", left the room, and did not return
Parents could check the child briefly in the night if they work, then leave and not return
If the child left the bedroom, they were given 1 warning each night
If the child left the bedroom a second time, they were kept in the room by the parents by closing the door or using a child gate. The door was kept closed
until the child was asleep
Parents explained the routine to the child before treatment, and the child's successful behaviour was rewarded with praise and small rewards

Extinction[34]

Parents put the child to bed after pre-bedtime routines, said "good night", and left the room
If the child cried or fussed, the parents could make a brief (30 seconds) check after 5 minutes, then left the room
Brief checks could be made after another 10 minutes, then at 15-minute intervals if the child was still crying
No checks were made after the child stopped crying
Checking intervals were lengthened by 5 minutes each night
If the child left the bedroom, he/she was given 1 warning each night
If the child left the bedroom a second time, the parent held the door closed for a short interval each time. The intervals were progressively lengthened
until the child stayed in bed. Once the child stayed in bed, the door was left open
Parents explained the routine to the child before treatment, and the child's successful behaviour was rewarded with praise and small rewards

Graduated extinction

Settling was severe if the child took at least 1 hour to settle and fall asleep, if the parents were disturbed in this time, and if the settling problems occurred
at least 3 times/week
Night waking was severe if the child woke for more than a few minutes and disturbed the parents, or went into their room or bed, and if this happened at
least 3 times/week
Early waking was severe if the child woke up before 5 a.m. at least 3 times/week

Sleep problem definition[35]

A child was included if they had any item on the Aberrant Behavior Checklist scored as quite serious or severeChallenging behaviour definition
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DescriptionIntervention/populationRef

The therapist discussed certain techniques with the parent:
Extinction and graduated extinction procedures such as checking and gradual withdrawal, and stimulus-control procedures and positive reinforcement

Treatment (extinction and gradual extinc-
tion)

Night waking at least 3 times/week for more than a few minutes with disturbing of the parents
Settling problems at least 3 times/week with the child taking at least 1 hour to settle, and disturbing the parents
Symptoms for at least 3 months, and not explicable by pain

Severe sleep problem definition[36]

Parents were given a simple booklet which dealt with:
outline of normal sleep
introduction of behavioural techniques
how to monitor the child's behaviour
good sleeping habits
specific techniques to change undesirable behaviour: ignoring the child during settling, and checking on the child only at increasing intervals, and decreasing
the contact between the child and the parent during the undesirable behaviour; avoiding letting the child sleep in the parents' bed; and rewarding desirable
behaviour

Brief treatment (booklet — gradual extinc-
tion and sleep hygiene)

Parents were given the same advice as in the booklet, but in a face-to-face interviewConventional treatment

Parents were given no intervention for the first 6 weeks, then were re-randomised to a treatment groupCrossover control group

Sleep problem noted by their mother as "small" to "severe" [not further defined], but who did not have a significant sleep disorders (defined as >3 wakings
per night, awake >60 minutes per night or total sleep duration <9 hours)

Sleep problem definition[38]

The bedtime routine included one week of usual routine, followed by 2 weeks of a 3-step bedtime routine of bathing, applying lotion, and quiet activities
such as cuddling with the lights out within 30 minutes of the end of the bath

Bedtime routine

Usual bedtime practices throughout the entire 3 weeks. This group was informed that the study was related to bedtime activities and sleep behavioursControl
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TABLE GRADE evaluation of interventions for sleep disorders in children

Sleep onset, duration and quality, parasomnia severity, bedtime tantrums, parental sleep, quality of life of child and carer, adverse effects
Important out-

comes

CommentGRADE
Effect
size

Direct-
ness

Consis-
tencyQuality

Type of
evi-

denceComparisonOutcome
Number of stud-
ies (participants)

What are the effects of treatments for dyssomnias in children?

Quality points deducted for sparse data and poor
follow-up

Low000–24Extinction and graduated extinction v
no treatment (in otherwise healthy
children)

Sleep onset, duration,
and quality

2 (94) [32] [34]

Quality points deducted for sparse data, incomplete
reporting of results, and poor follow-up

Very low000–34Graduated extinction v no treatment
(in otherwise healthy children)

Bedtime tantrums1 (36) [33]

Quality points deducted for sparse data, incomplete
reporting of results, and poor follow-up. Directness
point deducted range of disabilities included

Very low0–10–34Extinction and graduated extinction v
no treatment (in children physical
disabilities, learning disabilities,
epilepsy or attention-deficit disorder)

Sleep onset, duration,
and quality

1 (30) [35]

Quality points deducted for sparse data and poor
follow-up. Directness point deducted range of dis-
abilities included

Very low0–10–24Extinction and graduated extinction v
no treatment (in children physical
disabilities, learning disabilities,
epilepsy or attention-deficit disorder)

Parental sleep1 (30) [35]

Quality points deducted for no direct comparisons
between groups and poor follow-up. Directness
point deducted for recruitment of mothers only

Very low0–10–24Sleep hygiene v no treatment (in oth-
erwise healthy children)

Sleep onset, duration,
and quality

1 (200) [38]

Quality points deducted for no direct comparisons
between groups, incomplete reporting, and poor
follow-up

Very low000–34Sleep hygiene v no treatment (in oth-
erwise healthy children)

Quality of life of carer2 (236) [38] [33]

Quality points deducted for sparse data, incomplete
reporting of results, and poor follow-up

Very low000–34Sleep hygiene v no treatment (in oth-
erwise healthy children)

Bedtime tantrums1 (36) [33]

Quality points deducted for sparse data, incomplete
reporting of results, and poor follow-up

Very low000–34Sleep hygiene v graduated extinction
(in otherwise healthy children)

Bedtime tantrums1 (36) [33]

Quality points deducted for sparse data, incomplete
reporting of results, and poor follow-up. Directness

Very low0–20–34Melatonin v placebo (in otherwise
healthy children)

Sleep onset, duration,
and quality

2 (102) [41] [42]

points deducted for uncertainty of measurement of
outcome and population differences

Quality points deducted for sparse data, incomplete
reporting of results, and poor follow-up. Directness

Very low0–10–34Melatonin v placebo (in otherwise
healthy children)

Quality of life of child1 (62) [42]

point inclusion of children with co-morbidities and
co-interventions

Quality points deducted for sparse data and for
different results with different measures of the same

Very low0–10–24Melatonin v placebo (in children with
ADHD, epilepsy, or neurodevelopmen-
tal disorders)

Sleep onset, duration,
and quality of sleep

4 (136) [45] [46]

[47] [50]

outcome in RCTs of epilepsy. Directness point de-
ducted as clinical importance of difference in out-
comes between groups unclear in all RCTs
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Sleep onset, duration and quality, parasomnia severity, bedtime tantrums, parental sleep, quality of life of child and carer, adverse effects
Important out-

comes

CommentGRADE
Effect
size

Direct-
ness

Consis-
tencyQuality

Type of
evi-

denceComparisonOutcome
Number of stud-
ies (participants)

Quality points deducted for sparse data and incom-
plete reporting of results. Directness point deducted
for inclusion of non-recommended dose of antihis-
tamine

Very low0–10–24Antihistamines v placeboSleep onset, duration,
and quality

1 (50) [57]

What are the effects of treatments for parasomnias in children?

Quality points deducted for sparse data and poor
follow-up. Directness point deducted for broad in-
clusion criteria

Very low0–10–24Melatonin v placebo (in children with
epilepsy)

Parasomnia severity2 (62) [46] [47]

Type of evidence: 4 = RCT; 2 = Observational; 1 = Non-analytical/expert opinion.
Consistency: similarity of results across studies.
Directness: generalisability of population or outcomes.
Effect size: based on relative risk or odds ratio.
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