










contributors that can affect sleep
(including neurologic conditions and
other sleep disorders that contrib-
ute to insomnia).

These contributors should be ad-
dressed because their treatment may
improve insomnia. Within the ATN, we
have developed a list of questions for
medical contributors, including gas-
trointestinal disorders, epilepsy, pain,
nutritional issues, and other under-
lying sleep disorders responsible for
insomnia, including sleep-disodered
breathing and restless legs symptoms
(Table 3) that pediatricians can in-
corporate within their review of sys-
tems. Psychiatric conditions, such as
anxiety, depression, and bipolar disor-
der, should be considered because
these may contribute to insomnia. Fi-
nally, because many medications con-
tribute to insomnia, a careful review of
medications should be performed.

C. Educational/behavioral interventions
are the first line of treatment, after
excluding medical contributors. How-
ever, if an educational (behavioral)
approach does not seem feasible,
or the intensity of symptoms has
reached a crisis point, the use of phar-
macologic treatment is considered.

Educational/behavioral approaches to
the treatment of insomnia are advo-
cated as a first-line treatment in typi-
cally developing children.21 In children
who have ASD, educational/behavioral
approaches are also recommended,
especially because these children may
not be capable of expressing adverse
effects caused by the medications. The
core behavioral deficits associated
with ASD may impede the establish-
ment of sound bedtime behaviors and
routines. These include: (1) difficulty
with emotional regulation (eg, ability to
calm self); (2) difficulty transitioning
from preferred or stimulating activi-
ties to sleep; and (3) deficits in com-
munication skills affecting a child’s
understanding of the expectations of

parents related to going to bed and fall-
ing asleep. Conversely, given preferences
for sameness and routine, children who
have ASD may adapt well to establish-
ment of bedtime routines, especially if
visual schedules are implemented.

The ATN has developed an educational
toolkit for parents that consists of
pamphlets to promote good sleep
habits; a survey to assess for habits
that may interfere with sleep; sample
bedtime routines, including a visual
supports library, tip sheets for imple-
menting the bedtime routine, and
managing night wakings; and a sleep
diary. The toolkit is being tested for
feasibility in an ongoing research pro-
ject funded by the Health Resources
and Services Administration of parent
sleep education at 4 ATN sites and is
also being used in clinical practice
throughout the network. As with other
educational/behavioral approaches,
the success of this toolkit depends on
appropriate implementation by par-
ents, with the guidance provided by
practitioners an essential element for
many families. Families can often be
encouraged to implement educational/
behavioral strategies when presented
with these tools, especially if they re-
ceive hands-on instruction in the tools
and are providedwith an explanation of
why a behavioral approach is recom-
mended. However, some families may
be in a state of crisis or may not be
willing or able to use the behavioral
tools. These familiesmay be challenged
by difficult daytime behaviors in their
child or by financial concerns. These
children might require pharmacologic
treatment. In addition, practitionersmay
not be able to provide sufficient in-
struction in the tools for a family to be
successful with their implementation.
Therefore, there is the option in the
practice pathway (Fig 2, Box 5b) of
medication or consultation to a sleep
specialist if the family is unwilling or
unable to use an educational approach,

depending on the comfort level of the
pediatrician.

Behavioral Treatments for Insomnia

The behavioral treatments most com-
monly used to treat insomnia in chil-
dren who have ASD include behavioral
modification strategies such as extinc-
tion (eg, withdrawal of reinforcement
for inappropriate bedtime behaviors)
and positive reinforcement of adaptive
sleep behavior. Sleep hygiene instruc-
tions (eg, appropriate sleep schedules
and routines) often accompany behav-
ioral modification protocols. Behavioral
interventions are effective in the treat-
ment of insomnia in typically developing
children.21 However, the evidence base
for effectiveness of such interventions in
children who have ASD is limited. The
data from the literature review provide
preliminary support for the use of be-
havioral modification to treat insomnia
in children who have ASD. These data
were the basis for the development of an
educational toolkit used to guide behav-
ioral management of insomnia in the
insomnia practice pathway.

Alternative Treatments for Insomnia

The most common alternative therapy
with a presence in the literature is mas-
sage therapy.33,35 However, the results do
not demonstrate consistent, statistically
significant improvements in sleep.

Pharmacologic Treatments for
Insomnia

Although medications and supplements
are often used to treat insomnia experi-
enced by children and adolescents who
have ASD, the evidence base for phar-
macologic treatment is limited. At this
time, there are nomedications approved
by the US Food and Drug Administration
for pediatric insomnia. The most evi-
dence exists for the use of melatonin.

D. Clinicians should assure timely
follow-up to monitor progress and
resolution of insomnia.
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Assuring adequate follow-up is crucial
when treating children who have ASD
and significant insomnia. Follow-up
should occur within 2 weeks to 1
month after beginning treatment. The
provider and family should expect to
see some benefits and improvements
within 4 weeks. Follow-up may be con-
ducted by telephone or in person.
Timely follow-up allows for fine-tuning
of treatment interventions, support of
parents, and provision of referrals if
needed. In addition to short-term
follow-up (eg, 1–2 months), at long-
term follow-up (eg, 1-year visit) the
steps from the beginning of the prac-
tice pathway should be repeated.

As outlined in the practice pathway,
treatment of insomnia can be initiated
by the general pediatrician, primary
care provider, or autism medical spe-
cialist. Many children will improve with
these initial interventions. Consultation
with a sleep specialist is indicated if
insomnia is not improving with these
initial interventions or when the in-
somnia is particularly severe, causing
significant daytime impairment or
placing the child at risk for harm while
awake during the night. For those
children who have ASD and are taking
multiple medications for sleep when
initially assessed by the health care
provider, consultation with a sleep
specialist may be indicated, depending
on the comfort level of the provider.
Other indications for consultation with
a pediatric sleep specialist may include
when underlying sleep disorders are
responsible for the sleeplessness
symptoms (including sleep apnea,
restless legs syndrome, periodic limb
movements of sleep, and unusual night-
time behaviors [parasomnias] such as
sleepwalking or sleep terrors).

Results of the Field Testing

Results of the pilot phase indicated
challenges in implementing the practice
pathway due to a number of conflicts,

including: (1)competingdemandsonthe
pediatric provider in a busy clinical
practice; (2) knowledge level of the pe-
diatric provider; and (3) when consul-
tation to the sleep specialist occurs,
ensuring communication back to the
pediatric provider.

In response to these barriers, we de-
veloped the following resources: (1)
a short set of screening questions for
insomnia as well as a checklist for
medical conditions contributing to in-
somnia (Table 3); and (2) a sleep edu-
cation toolkit, available in hard copy as
well as on the internal ATN Web site
(www.autismspeaks.org/atn) that will
facilitate parent teaching.

Additional issues were identified re-
lated to provider comfort level in the
following areas: (1) assessing for
medical or sleep contributors them-
selves rather than referring to a spe-
cialist, which led us to modify the
practice pathway to allow for both
options; (2) providing education to
families in use of the toolkit, which af-
fected the length at which follow-up
occurred (eg, a second visit with
a nurse educator might be needed for
toolkit implementation if the provider
was too busy to educate families at the
time of the initial clinic visit); and (3)
treating insomnia with medications on
their own versus referring to a sleep
specialist. When a child was referred to
the sleep specialist, ensuring that the
sleep specialist communicated back
to the provider regarding recommen-
dations was also an issue related to
applying the practice pathway in our
field testing, particularly as related to
follow-up care.

We modified the flow of the practice
pathway in response to feedback dur-
ing the field testing. Initially, the prac-
tice pathway prioritized evaluation
and treatment of medical contributors
before implementing educational
measures, such as the toolkit. However,
based on the feedback of clinicians, the

evaluation/treatment of medical con-
tributors and the implementation of
educational measures became a paral-
lel process as opposed to a sequential
“first–then” approach.

DISCUSSION

We report here on the development of
a practice pathway for the evaluation
and management of insomnia in chil-
dren who have ASD. There are several
key points of this practice pathway.
First, general pediatricians, primary
care providers, and autism medical
specialists should screen all children
who have ASD for insomnia because
parents may not volunteer sleep con-
cerns despite these concerns being
contributors to medical comorbidities
and behavioral issues. Second, the
evaluation of insomnia should in-
clude attention to medical contributors
that can affect sleep, including other
medical problems that encompass
gastrointestinal disorders, epilepsy,
psychiatric comorbidities, medications,
and sleep disorders including sleep-
disordered breathing, restless legs
syndrome (unpleasant sensations in the
legs associated with an urge to move),
periodic limb movements of sleep
(rhythmic leg kicks during sleep), and
parasomnias (undesirable move-
ments or behaviors during sleep,
such as sleepwalking, sleep terrors, or
confusional arousals). In parallel with
this screening, the need for therapeu-
tic intervention should be determined.
We also determined that educational/
behavioral interventions are the first
line of treatment, after excluding
medical contributors. If an educa-
tional (behavioral) approach does not
seem feasible, or the intensity of
symptoms has reached a crisis point,
the use of pharmacologic treat-
ment is considered. Finally, clinicians
should assure timely follow-up to
monitor progress and resolution of
insomnia.
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This practice pathway expands the lit-
erature that currently exists for typi-
cally developing children related to
screening and management.5,7–9 The
rationale for developing a practice
pathway that uniquely addresses this
population is because children who
have ASD, and their families, have
unique needs. For example, medical,
neurologic, and psychiatric comorbid-
ities are common in children who have
ASD, as is the use of medications that
influence sleep. In addition, parents of
children who have ASD, struggling with
the stressors related to their child’s
disability and the often accompanying
behavioral challenges, may not volun-
teer sleep to be of concern. In turn,
pediatric providers may not ask about
sleep due to competing medical and
behavioral issues. Furthermore, sleep
problems are more common in chil-
dren who have ASD than in children
of typical development,2,3 and their
treatment may impact favorably on
daytime behavior and family function-
ing. Given these factors, we do recog-
nize that children who have other
disorders of neurodevelopment could
also benefit from this practice pathway,
as they share common features with
children who have ASD, including

comorbid conditions, parental stres-
sors, and prevalent sleep problems.

The systematic review of the available
treatment literature allowed for the
recognition that evidence-based stan-
dards for the behavioral, pharmaco-
logic, and other treatments of insomnia
in ASD are not yet available. Thus, much
of these guidelines reflect expert
opinion given the absence of data. Ad-
ditional studies are needed to establish
the efficacy and safety of supplemental
melatonin, as well as other pharma-
cologic agents, in large RCTs. Similar
studies are needed to address the ef-
ficacy of parent-based sleep educa-
tional programs to address insomnia,
as well as the combination of these
educational programs with pharma-
cologic strategies. Finally, the role
of nonpharmacologic methods (apart
from educational therapies) warrants
study as well. As additional research
studies are performed, the clinical
pathwaywill likely requiremodification.
However, it is expected that the over-
arching approach to insomnia in the
child who has ASD will not change. Al-
though the practice pathway was
piloted at 4 ATN sites, the next steps
involve the wide dissemination of
the practice pathway into pediatric

practices. We would also like to develop
a practice pathway for nonmedical
health professionals who are likely to
provide behavioral interventions, in-
cluding psychologists.

Strengths of the study include the gath-
ering of the following groups: experts in
sleep medicine from a variety of dis-
ciplines, including neurology, psychiatry,
pulmonary medicine, and psychology;
engaged pediatricians specializing
in ASD; and parents of children who
have ASD. Weaknesses include limited
evidence-basedstudiesonwhich tobase
the practice pathway, making it neces-
sary to rely on expert opinion.

CONCLUSIONS

The practice pathway regarding the
identification of insomnia in children
who have ASD requires future field
testing in clinical settings but repre-
sents a starting point to managing in-
somnia in a growing population of
children with the most common
neurodevelopmental disability.
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