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Abbreviations

ADHD  Attention Deficit Hyperactivity Disorder

CPAP Continuous Positive Airways Pressure

CSHQ  Children’s Sleep Habits Questionnaire

EEG Electroencephalogram

GDD Global developmental delay

ICSD-3 International Classification of Sleep Disorders —

third edition
ID Intellectual disability

SEN Special Educational Needs

SQ-SP  Sleep Questionnaire — Simonds and Parraga
TD Typically developing

Introduction

Sleep plays an important role in memory, attention, cognitive
functioning, cell repair and health maintenance. When sleep
problems occur in children with developmental delay, their
impact may be particularly pronounced, as these areas of
development are likely to already be compromised in the
absence of sleep difficulties. Children with global develop-
mental delay (GDD) experience a significant lag in reaching
developmental milestones (e.g. gross motor skills, speech,
and language) [1]. When such difficulties continue beyond
the age of 5 years, intellectual disability (ID) is diagnosed
according to intellectual ability impairment (e.g. academic
learning, abstract reasoning), adaptive functioning deficits
(e.g. daily living skills, communication) and the need for
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additional service provision [2]. Here, the term developmen-
tal delay is used to refer to both GDD and ID populations. In
this chapter, the three subsequent sections will:

1. Profile the biomedical, psychological and contextual
comorbid factors that may underlie poor sleep associated
with developmental delay and consider the behavioural
model of sleep from a psychosocial perspective.

2. Provide an overview of current measures and methodolo-
gies used to assess sleep quality in populations with
developmental delay and outline how such tools can be
used in clinical formulation.

3. Present current behavioural and medical sleep interven-
tions suitable for such populations.

There is good evidence that behavioural and physical
sleep difficulties are more prevalent in children with devel-
opmental delay compared to their typically developing (TD)
peers [3, 4]. Overall, rates of poor sleep in ID populations
range from 34-86% [5, 6], compared to 25-43% in TD chil-
dren [7, 8]. However, the prevalence of ‘sleep disorders’
likely underestimates broader difficulties often associated
with developmental delay. The International Classification
of Sleep Disorders — third edition (ICSD-3 [9]) defines sleep
disorders according to seven categories: insomnia, sleep-
related breathing disorders (e.g. obstructive sleep apnoea),
central disorders of hypersomnolence (e.g. narcolepsy), cir-
cadian rhythm sleep—wake disorders (e.g. advanced sleep-
wake phase), parasomnias (e.g. nocturnal enuresis),
sleep-related movement disorders (e.g. restless legs syn-
drome) and other sleep disorders (e.g. environmental sleep
disorder). Like other diagnostic manuals, diagnosed sleep
disorders and their descriptors primarily reflect the experi-
ence of TD populations and as such, the application of such
diagnoses may be challenging to populations of children
with developmental delay. It is therefore preferable to adopt
the term ‘sleep problem’ in the current chapter to encompass
broader sleep disturbances and behavioural issues that do not
necessarily adhere to TD models of sleep (e.g. insomnia
occurring in the absence of daytime symptoms, bedtime
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Table 55.1 Results from meta-analysis by Surtees et al. [12] reporting poorer sleep quality in heterogeneous ID and genetic syndrome/develop-
mental disorder cohort studies (highlighted in bold) compared to TD control groups

Heterogeneity statistics

Number of Number of Weighted mean difference, Higgins
Analysis studies Model experimental groups [95% CI] Cochran’s Q (p) 12
All studies 18 REM 27 —4.56* [-7.86, —1.26] 21934.67 (< 0.01)  100%

18 QEM 27 —2.46 [-12.48, 7.57] 21934.67 (< 0.01)  100%
Objective measures only 14 REM 20 —3.81# [-5.75, —1.86] 352.69 (< 0.01) 95%

14 QEM 20 —1.73 [-6.84, 3.37] 352.69 (< 0.01) 95%
Heterogeneous intellectual 7 REM 8 —0.44* [-0.86, —0.03] 13.39 (0.06) 438%
disability 7 QEM 8 -0.59* [-1.18, 0] 13.39 (0.06) 438%
Genetic syndromes/developmental 15 REM 19 —5.98* [-9.54, —2.43] 951.34 (< 0.01) 98%
disorders 15 QEM 19 -8.98 [-17.89, —1.84] 951.34 (< 0.01) 98%
Only 1 intellectual disability 18 REM 18 —4.76* [-8.91, —0.61] 21725.16 (< 0.01)  100%
group per study 18 QEM 18 —2.47*[-13.18, —8.23] 21725.16 (< 0.01)  100%

Notes. Results of the meta-analysis of sleep quality: REM random-effects model, QEM quality effects model
“Indicates a significant difference between intellectual disability and control groups

From Surtees et al. [12] with permission. Copyright 2018 by Elsevier Ltd

resistance, evidence for REM-related parasomnias in the
absence of verbal report).

Variable prevalence rates for sleep problems associated
with developmental delay can be attributed: (1) methodolog-
ical differences between studies, (2) multiple comorbid dis-
abilities associated with the severity of ID and (3) the
inclusion of known genetic syndrome groups (e.g. fragile X
syndrome, Down syndrome) in reported samples [10, 11].
One recent meta-analysis reported poorer sleep quality asso-
ciated with both heterogeneous developmental delay and
syndrome-specific ID compared to TD peers [12], as high-
lighted in Table 55.1. However, shorter sleep duration was
specific to comorbid developmental delay associated with
neurodevelopmental and genetic conditions. Therefore, it is
important to adopt a person-focused approach when consid-
ering assessment and treatment options for children present-
ing with both developmental delay and sleep problems.

Comorbid Factors

As outlined previously, there are a number of co-occurring
physical and cognitive characteristics associated with devel-
opmental delay that may contribute to the prevalence of spe-
cific sleep problems and poor sleep more generally [12].
These factors may be biomedical, psychological or environ-
mentally mediated and should be considered when identify-
ing appropriate treatment choices.

Biomedical Factors

A number of secondary health conditions associated with
developmental delay are also found to be associated with

poor sleep quality (e.g. constipation, gastro-oesophageal
reflux, respiratory tract infections, otitis media and dental
caries [13—15]). When health conditions/physical discomfort
occurs, pain may be the mediating variable that triggers and/
or exacerbates poor sleep [16, 17]. Research specifically
exploring the relationship between pain and sleep problems
in children with developmental delay by Breau and Camfield
[18] found that children experiencing pain had shorter sleep
duration and more sleep problems (night waking, parasom-
nias and sleep-disordered breathing) than children not expe-
riencing pain.

In known neurodevelopmental disorder and syndrome
groups associated with developmental delay, there may be
syndrome-specific physiological characteristics that exacer-
bate poor sleep. For example, the inverted circadian release
of melatonin in Smith—-Magenis syndrome [19, 20] is a
strong causal mechanism for the frequency and severity of
night wakings, early morning wakings, daytime sleepiness
and reduced sleep duration phenotypic of this syndrome
[21-23]. In Angelman syndrome, the disrupted sleep archi-
tecture characterised by distinctive electroencephalogram
(EEG) patterns and dysregulated GABAergic neurotransmis-
sion may underlie night-time arousal, parasomnias and day-
time sleepiness [24, 25].

Prevalence rates of epilepsy associated with ID are
approximately 30 times higher than in TD community popu-
lations [26]. Sleep-disordered breathing, obstructive sleep
apnoea and daytime sleepiness are commonly reported when
epilepsy comorbidity occurs [27, 28], which may be attrib-
uted to: which may be attributed to: (1) fragmented sleep
architecture, (2) abnormal EEG activity, (3) the presence of
nocturnal seizures, or (4) the prescription of anti-epileptic
medication fragmented sleep architecture, abnormal EEG
activity, the presence of nocturnal seizures, or the prescrip-
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tion of anti-epileptic medication [29-31]. Several studies
have shown that anti-epileptic drugs can disrupt sleep either
as a result of sedative adverse effects inducing daytime
sleepiness [32], or by disrupting sleep architecture and time
spent in slow wave and rapid eye movement stages of sleep,
reducing overall sleep efficiency and quality [33].

Psychological Factors

Higher rates of psychiatric disorders are reported in indi-
viduals with developmental delay and ID compared to typi-
cal development, most notably anxiety [34] and depression
[35]. Anxiety is associated with increased night-time
arousal, decreased slow wave sleep, insomnia, parasomnias
and sleep-related anxiety in children and adults without
developmental delay or ID [36, 37], and high rates of insom-
nia and hypersomnia are described in children with depres-
sion [38]. Few studies have noted a significant relationship
between anxiety and sleep problems [39, 40] and depression
and sleep problems [41, 42] specifically in children with
developmental delay or adults with ID. This may reflect a
larger clinical difficulty in identifying mental health con-
cerns in adolescents and adults with an ID. Clinicians need
to be mindful that children with developmental delay or
adolescents and adults with ID may present with symptoms
of anxiety and depression that evade diagnosis [43] but con-
verge with the profile of poor sleep (e.g. frequent night wak-
ing, parasomnias and daytime sleepiness). If comorbid
psychiatric disorders are diagnosed in children with devel-
opmental delay or adults with ID, clinicians must also con-
sider the adverse effects of benzodiazepines (e.g. daytime
sleepiness [44]) and selective serotonin reuptake inhibitors
(e.g. treatment-induced insomnia [45]) when used to treat
anxiety and depression, respectively.

Prevalence rates for autism amongst children with devel-
opmental delay vary between 18%—69% [46, 47]. Poor sleep
associated with developmental delay and comorbid autism
has been specifically explored in relation to heightened auto-
nomic activity that may underlie purported relationships
between sleep difficulties, anxiety and sensory over-respon-
sivity [48]. Cotton and Richdale [49] found that children
with autism were more likely to experience settling problems
than other known syndrome groups associated with
ID. Giannotti et al. [50] found that autistic children with ID,
compared to children without ID, were more likely to evi-
dence delayed sleep phase disorder, irregular sleep/wake dis-
order, later sleep onset, shorter sleep duration, and more
frequent bedtime resistance and night wakings. More infor-
mation about the profile of sleep problems in autism is pre-
sented in Chap. 50.

The prevalence of attention deficit hyperactivity disorder
(ADHD) in children with developmental delay is approxi-

mately 39% [51], but varies depending on: the measure of
ADHD used, severity of ID reported and diagnostic classifi-
cation of ADHD (e.g. hyperactive-impulsive, inattentive and
combined subtypes [2]). The prevalence of diagnosed sleep
disorders in children with ADHD is estimated at 25-50%
[52], with children and adolescents presenting most often
with insomnia [53], periodic limb movements [54] and
increased bedtime resistance [55]. Children with a combined
ADHD subtype present with more night-time arousals,
whereas children with inattentive ADHD are more likely to
evidence daytime sleepiness [56]. Given the diagnostic over-
shadowing of ADHD in known neurological conditions [57],
there is limited research exploring sleep problems specifi-
cally in people with ID and comorbid ADHD, or the influ-
ence of methylphenidate- and amphetamine-based stimulants
on the presentation of sleep problems, particularly insomnia
and delayed sleep phase disorder [58]. A model depicting the
association of biomedical and psychological factors with
sleep problems in developmental delay is presented in
Fig. 55.1.

Contextual Factors

Sleep problems associated with developmental delay do not
occur in isolation. For effective treatment, environmental
and familial factors should also be considered. There is
well-delineated evidence that sleep problems in children
with developmental delay predict the frequency and sever-
ity of daytime externalising behaviours [59-61], with a
likely bi-directional relationship between sleep problems
and daytime behaviour. Wiggs and Stores [61] state that the
nocturnal responsibility placed on caregivers is com-
pounded by increased daytime behaviour demands. These
challenges must be acknowledged when behavioural inter-
ventions are proposed by professionals. Similarly, impaired
communication abilities can present significant barriers
when implementing behavioural or medical interventions
[12]. Limited expressive communication skills make it dif-
ficult for children with developmental delay to communi-
cate their experiences of poor sleep or responses to
medication. Limited receptive communication skills
impede the ability to acquire sleep hygiene practices and
establish bedtime routines.

Caregivers also experience reduced sleep duration when
managing their child’s sleep problems [61-63]. In particu-
lar, settling difficulties, night-time restlessness and night
waking induce feelings of stress, and the association
between caregiver stress and night waking is strongest in
children with severe ID compared to mild ID [64]. This may
be because children with severe ID: (1) experience more
health-related difficulties associated with nocturnal medical
technologies that require parental monitoring (e.g. assisted
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Fig.55.1 Biomedical and psychological factors that may be associated with sleep problems in children with developmental delay

ventilation and artificial nutrition) [65], (2) experience more
pain-related health conditions that evoke disturbed sleep
and require a caregiver nocturnal response (e.g. nocturnal
seizures) [66], (3) have mobility or adaptive functioning
limitations that require caregiver assistance (e.g. toileting,
feeding or changing at night) [66] or (4) have less well-
developed self-soothing strategies than TD peers [67], lead-
ing to challenging night-time behaviours (e.g. self-injurious
behaviours and proximity-seeking behaviours). Although
these factors are not causative, their influence can exacer-
bate or prolong sleep problems in children with develop-
mental delay.

Assessment of Sleep Problems Associated
with Developmental Delay

It is often difficult to determine the specific profile of a sleep
disorder (e.g. sleep onset insomnia, sleep-related anxiety,
periodic limb movements and obstructive sleep apnoea) and
identify potential underlying causes of presenting sleep
problems in children with developmental delay. People with
impaired intellectual functioning may struggle to accurately
label and communicate their experiences of sleep problems,
pain and seizure severity. Therefore, the assessment of sleep
problems is often restricted to the use of informant-report
questionnaires and direct objective measures as described in
the autism literature (Table 55.2 [68]).

Informant-Report Measures

Spruyt and Gozal [69] provide a comprehensive overview of
measures in the literature that are currently used to assess
sleep. However, many of these measures are not validated in
populations of children with developmental delay, with the
exception of the Sleep Questionnaire — Simonds and Parraga
(SQ-SP) [70], which has been modified for use [61] and
directly validated in populations with ID [71, 72]).! Although
the Children’s Sleep Habits Questionnaire (CSHQ) is per-
haps more widely used in recent studies [73—75], profession-
als should still exercise caution when it is used in clinical
practice until psychometric properties in populations of chil-
dren with developmental delay have been established.
Professionals should also consider the specific informa-
tion they wish to gather from informant-report question-
naires. For example, informant-report measures cannot
capture the more biologically intrinsic precursors to some
sleep behaviours (e.g. whether abnormal EEG activity pre-
ceded night waking). Subscale structures also differ slightly
between measures, and factors relating to sleep onset and
duration may not be measured if the focus is on sleep behav-
iours as opposed to sleep routines. If this information is

'Psychometric properties were only established for part four of the
SQ-SP, which explores the frequency of 45 sleep behaviours within the
last 3 months (e.g. reluctant to go to bed, heavy or loud breathing).
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Table 55.2 Outline of measures used to identify sleep problems in individuals with autism, as presented by Moore et al. [68]

Subjective sleep measures

Age range  Population characteristics Items Subscales/content
(No.)
The Children’s Sleep Habit ~ 4-10 years Typically developing Total: 45  Bedtime resistance
Questionnaire (CSHQ) ASD (modified) Subscale:  Sleep onset delay
33 Sleep duration
Sleep anxiety
Night wakings
Parasomnias
Sleep disordered breathing
Daytime sleeping
The Modified Simonds & 5-18 years ASD, other developmental delays (modified)  Total: 51  Part I: sleep quantity and quality
Parraga Sleep Questionnaire Likert: 36 Part 2: sleep disorders
(MSPSQ) Likert-item subscales:
Bedtime resistance/struggles
Sleep onset delay
Parasomnias
Sleep-disordered breathing
Sleep anxiety
Daytime sleepiness
The Family Inventory of 3-10 years ASD Total (V1): Daytime habits
Sleep Habits (FISH) 12 Pre-bedtime habits
Total (V2): Bedtime routine
22 Sleep environment
Parental behaviours around bedtime
Sleep Diaries N/A Typically-developing ASD N/A Time at which child goes to bed

Objective sleep measures

Setting Procedures
Actigraphy Portable
Polysomnography Laboratory

Portable duration
Videosomnography Portable

Watch-like device placed on wrist (or leg) to detect limb
movement as proxy for sleep; data collected from device
using computer software with age-adjusted algorithms

Electrodes placed on scalp and face throughout sleep

Time-lapse video recording equipment used to provide
visual and auditory data on participant sleeping behaviours

Time at which child falls asleep
Night waking information
Morning waking time

Daytime nap information
Antecedents, behaviours, and
consequences

Sleep variables/disorders

Total sleep time

Sleep onset time

Morning waking time
Frequency of night wakings
Longest sleep period

Sleep efficiency

Sleep latency

Total sleep

Sleep paralysis

Sleep disordered breathing
Narcolepsy

Sleep—wake states

Frequency and duration of night
wakings

Parent—child bedtime interactions

Reprinted from Moore et al. [68]. Copyright 2017 by the authors [https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5575594/]. Shared under the
terms and conditions of the Creative Commons Attribution (CC BY) license
Notes. ASD Autism Spectrum Disorder, N/A Not Applicable, VI Version 1, V2 Version 2

important to clinicians, the use of sleep diaries may be pre-
ferred. An example sleep diary is presented in Fig. 55.2.
Sleep diaries are useful in capturing night-to-night vari-
ability in daytime behaviours as well as night-time behav-
iours (e.g. externalising behaviours and daytime naps), more
specific information relating to sleep efficiency and sleep
duration, and antecedents and consequences of particular

sleep-related behaviours. Although a richer level of detail
may be acquired from sleep diaries, they rely heavily on
caregiver input, availability and objectiveness of interpreta-
tion (e.g. exact timings, caregiver observing night wakings)
and require a minimum of 14 diary entries to ensure validity
[68]. To reduce caregiver burden, a more objective short-
term method of sleep assessment may be appropriate.
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Child’s Name: Parent/carer's Name: \N:f;rkinqlwondtﬁ:sFo:chi‘;dren

with brain conditions
Date

Time of waking in morning

Mood upon waking

Times of naps during the day

Times started preparing for bed

What time did the child go to bed?

What time did the child got to sleep?

Time(s) of waking during the night
(e.g. 2:30am, 4am etc.,)

What did you (parent/corer) do?

Length of time(s) taken to fall asleep
again

Total no. of hours sleep

Fig. 55.2 An example sleep diary. (Reprinted with permission from Agar et al. [120]. Copyright 2017 by the authors http://www.findresources.

co.uk/uploads/Guides%?20for%?20parents/sleep-guide-june 17-web.pdf)

Direct Objective Measures

The use of direct objective sleep measures needs to be
person-focused and will greatly depend on how well sleep
equipment is tolerated. As previously outlined [48], children
with developmental delay and comorbid autism may present
with heightened physiological arousal and sensory over-
responsivity that not only predispose sleep difficulties (e.g.
sleep onset insomnia), but also an aversion to sensory aspects
of the sleep environment (e.g. noise, temperature). This is
especially pertinent in relation to the three direct measures of
sleep most widely used in ID research (actigraphy, polysom-
nography and videosomnography) [68], as the level of sen-
sory tolerance required increases with the complexity of the
methodology used.

Actigraphy uses an accelerometer worn on the wrist or
ankle to measure movement, as a proxy measure of sleep
parameters (e.g. sleep onset). Although actiwatches may
not be well tolerated in some cases (e.g. child cohorts diag-
nosed with autism [76]), they are fairly well tolerated in a
number of studies involving syndrome group populations,
such as Down syndrome, Williams syndrome [77], Prader—

Willi syndrome [78] and Angelman syndrome [63, 79].
Therefore, the utility of actigraphy may to some extent
depend on factors that are person-specific (e.g. sensory
over-responsivity). Best practice guidelines have been
developed by Fawkes et al. [80] outlining the use of actig-
raphy in children with developmental delay, which advo-
cate the use of event markers, comprehensive parent
training, and a practice night of data collection to increase
actiwatch tolerance. As a proxy measure of sleep, a key
limitation of actigraphy is its capacity to overestimate sleep
and underestimate wakefulness in paediatric and neurode-
velopmental disorder populations [81, 82]. However, one
study [83] recently reported that actigraphy identified more
wakefulness than informant-report sleep diaries in a group
of autistic children.

The use of actigraphy with people diagnosed with autism
and/or ADHD is sometimes supported by videosomnography,
in an effort to minimise caregiver burden [84, 85]. In particu-
lar, the use of portable time-lapse video recording is benefi-
cial in identifying certain aspects relating to diagnosed sleep
disorders (e.g. wake after sleep onset) that are difficult to infer
using actigraphy alone [84]. Ipsoriglu et al. [85] developed a
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comprehensive home videosomnography protocol to record
bedtime behaviours and observable sleep problems in indi-
viduals with neurodevelopmental disorders, with recommen-
dations relating to: suitable software options, confidentiality,
obtaining consent, and practical considerations regarding
bedroom environment, clothing and shared sleeping arrange-
ments. Videosomnography also has particular merit in identi-
fying child—caregiver interactions and models of behaviour
that may be maintaining poor sleep, with a view towards
intervention and behavioural sleep management [68].

Polysomnography is considered a standalone ‘gold stan-
dard’ sleep assessment [85], as it adopts a multifaceted
approach (e.g. electroencephalogram, electrooculogram,
electromyogram, electrocardiogram, phasic muscle activity
and pulse oximetry [68, 86]). Polysomnography can confirm
aspects relating to a disrupted sleep architecture that are
more nuanced than actigraphy (e.g. slow wave sleep activity
[86]) and has been used effectively to uncover sleep pheno-
types in a number of specific groups, particularly autism
[87], Down syndrome [88] and fragile X syndrome [89].
However, its widespread utility is limited by: (1) level of tol-
erance in individuals with sensory over-responsivity, (2)
overestimation of sleep problems due to the unfamiliarity of
the laboratory setting [90, 91] and (3) participant burden
from spending multiple nights within the unfamiliar labora-
tory setting [92].

Assessment of impact is often as important as assessment
of the sleep problem itself. In the context of developmental
delay, biological factors may sometimes be less amenable to
treatment, and behavioural patterns often reflect a functional
need of the person or their family. Assessment of sleep should
not occur in isolation. Consideration of challenging behav-
iours, interpersonal conflict, family sleep loss and stress to the
person and their family is crucial. Thorough clinical inter-
view is always recommended. Similarly, clinicians primarily
focused on these additional difficulties should consider the
role of sleep in their formation and maintenance.

Clinical Considerations

Formulation: Biological and Behavioural
Models of Sleep

A clinical case formulation aims to explain the development
and maintenance of particular difficulties and the complex
interplay with other co-occurring contextual and individual
factors based on psychological theories and processes with a
view towards intervention [93]. Sleep problems associated
with developmental delay are often underpinned by a com-
plex array of biological, psychological and behavioural fac-
tors [94]. In the real world, these factors often interact and
should be considered in combination. Although a sleep prob-
lem in itself may be governed by biological or psychological

origins (e.g. inverted circadian release of melatonin, abnor-
mal EEG activity, restless legs syndrome, sleep-related anxi-
ety and nocturnal seizures), problems with settling at night
or high levels of arousal during night waking may be main-
tained and exacerbated by behavioural reinforcement cycles.
Using autism as an example, both biological and behavioural
models can facilitate our understanding of the individual and
environmental factors that contribute to the complex presen-
tation of sleep problems in a known neurodevelopmental dis-
order (Fig. 55.3).

Thomas is a 14-year-old male diagnosed with autism and
severe ID. Thomas is non-verbal, incontinent during the
night and suffers from tonic-clonic seizures. Thomas fre-
quently wakes during the night from 11pm onwards. Upon
waking at 11pm, Thomas does not appear sleepy and will
cry out for his mother. These cries are difficult to ignore, as
Thomas will often need to have his incontinence pad
changed at this time, and his mother is becoming increas-
ingly concerned about night-time seizures. He often comes
downstairs to play with his toys and watch television but
will then refuse to go back upstairs to sleep. Trying to
encourage a bedtime routine for Thomas to stay in his bed-
room when he wakes at 11pm has been difficult. If Thomas
is discouraged from leaving his bedroom, this results in
tearful outbursts, banging furniture, slamming doors and
disturbed sleep for Thomas’s older brother. Thomas’s par-
ents no longer encourage a bedtime routine after waking
and will allow Thomas to stay downstairs with them until he
falls asleep. At this point, Thomas is carried upstairs to bed
by one of his parents, which is becoming increasingly diffi-
cult to manage as Thomas is getting bigger and older.
Remaining downstairs after waking is reinforcing for
Thomas as he enjoys this additional time playing down-
stairs. Positive reinforcement has increased the likelihood of
Thomas showing bedtime resistance whenever his parents
initiated a bedtime routine after waking. By allowing
Thomas to fall asleep downstairs, his parents may have
unintentionally reinforced bedtime resistance. This rein-
forcement cycle is also mutually reinforcing for them, as
Thomas does not destroy his bedroom every night, and his
older brother can sleep relatively undisturbed upstairs. Via
means of negative reinforcement, Thomas’s bedtime resis-
tance removes the demands of a bedtime routine and in turn,
leads to a reduction in externalising behaviours. A learned
association has been established that it is rewarding for
Thomas and his parents but will become increasingly diffi-
cult to maintain into his adult years.

Formulation: Priorities for Intervention

Case formulations are particularly useful when the relation-
ship between diagnosis and intervention is not necessarily
apparent. For children with developmental delay experienc-
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Fig. 55.3 Potential biological and behavioural models for Thomas’s presenting sleep problems

ing sleep problems, a case formulation links probable causes,
contextual factors and intervention pathways. Clinicians
should consider which perpetuating factors are present and
absent in an individual case when determining priorities for
treatment, and equally which protective factors could be suc-
cessfully implemented into an effective treatment pro-
gramme for sleep. There are a number of important aspects
that will influence the therapeutic benefit to both the indi-
vidual and their caregivers in a sleep formulation. Clinicians
should aim to:

1. Establish realistic goal setting and treatment aims with
families to manage the overall complexity of the sleep
problem and intervention programme (e.g. reducing wake
after sleep onset as opposed to increasing overall sleep
duration).

Determine capacities in the system to implement a sug-
gested intervention (e.g. caregiver availability, service
provision and educational support) and potential barriers
to treatment in relation to both access to services and
demands within the family setting (e.g. prescription of

melatonin, sleeping arrangements within the family
home).

Consider which factors are exacerbating or maintaining
poor sleep (e.g. early morning waking, settling difficul-
ties and self-injurious behaviours) as an initial focus for
treatment interventions.

Assess and treat comorbid health conditions as a matter
of priority, to alleviate the potential underlying role pain
and respiratory factors may be having in relation to poor
sleep.

Additional information for Thomas is presented below,
which may be important when formulating treatment
objectives. Some goal-setting targets and treatment priori-
ties are presented in Fig. 55.4, as a guide for researchers
and clinicians to use when initially confronted with a com-
plex presentation of sleep problems and adaptive function-
ing deficits.

In addition to bedtime resistance, Thomas wakes very
early each morning around 4am. He is often unable to return
to sleep upon waking, and will damage furniture, climb fur-
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1. Realistic goal-setting and treatment aims

- Need to take into account severe ID and level of verbal ability when
introducing behavioural interventions

- Feasibilty of prolonging sleep until 6am as a treatment objective

- Suitability of proposed intervention for initial waking at 11pm
(Thomas does not appear sleepy)

- Specificity of caregiver attention directed towards the mother at initial
waking needs to be taken into account

- Interventions need to be appropriate for an older male transitioning
through adolescence

3. Factors exacerbating or maintaining poor sleep

- Some aspects of bedtime resistance may be maintained by
behavioural reinforcement cycles

- Suitability of prescribed melation use and dose

- Incontinence at night may be considered atreatment priority

- Possibility of sleep-related abxiety at initial waking underlying self-
injurous behaviours and vocal outbursts

2. System capacities and potential barriers to treatment

- Additional support from behavioural services has not targeted all

aspects of waking behaviour (Thomas’s vocal outbursts)

- Family do not currently have access to overnight respite
- Treatment objectives need to take into account the sleep needs of

Thomas'’s older brother

- Treatment objectives need to take into account Thomas’s safety (risk

of overnight seizures) and level of caregiver burden (family work full-
time)

4. Treatment of comorbid health conditions

- Consult Thomas’s neurologist to explore changes in epilepsy profile

and current suitability of anti-epileptic medication and dose

- Need to rule out the possibility of comorbid painful health conditions

with paediatrician or general practitioner, such as reflux, constipation,
or ear infections

- Explore possibility that discomfort associated with incontinence rash

may be linked to initial waking

Fig. 55.4 Priorities for intervention in a treatment formulation for Thomas’s presenting sleep problems

niture, hit his head against the walls and floor and cry out for
his mother. The family has been advised to remove all furni-
ture and toys to reduce levels of behaviour and self-injury.
However, Thomas’s vocal outbursts and crying upon final
waking are difficult to ignore. Thomas’s mother uses video
recording to monitor his night-time activity, and will wake
with him at 4am, to limit waking of other family members.
This arrangement is becoming increasingly difficult to man-
age, as his mother works full-time, and the family does not
currently have access to overnight respite. Although Thomas
is on a 3mg prescription of melatonin, this has not improved
Thomas’s early morning waking time. The family has been
referred to social services for additional support, given the
complexity of Thomas’s night-time behaviours and daytime
aggressive outbursts both at home and at school. Thomas’s
SEN school have a good relationship with the family and
incorporate a daytime nap into his school routine at 11am.
The family is keen to establish a routine that would allow the
SJamily to sleep until 6am, although it is unlikely that Thomas’s
sleep cycle will stretch to this.

Intervention
Sleep Hygiene

Promotion of good sleep hygiene practices facilitates the
onset of sleep, specifically in relation to increasing predict-
ability of bedtime routines and decreasing external environ-
mental stimulation, outlined in more detail by Jan et al. [95].
It is important to note that a specific sleep disorder that is
biological in nature (e.g. inverted circadian release of mela-

tonin) may not in itself be adequately treated with behav-
ioural sleep hygiene practices [95]. A meta-analysis of cohort
and case studies pre- and post-intervention found structured
bedtime routine practices to be most successful in relation to
managing co-sleeping arrangements and improving sleep
onset latency as opposed to improving total sleep duration or
reducing the frequency of night-time wakings [96]. However,
pharmacological interventions and psychological strategies
may prove to be less effective if poor sleep habits are not first
addressed [97, 98].

Sleep positioning (e.g. elevation of the head in a
propped position to alleviate gastro-oesophageal reflux),
breathable absorbent bedding, enclosed safety beds, lim-
ited access to electronic devices before bed, a sleep-condu-
cive environment and bedtime routine, increased daytime
physical exercise, reduced caffeine intake, and a consistent
sleep/wake routine should be thoroughly considered as
coherent sleep hygiene practices [95, 99]. However, clini-
cians need to be aware of the importance of modifying
such behavioural techniques in children with developmen-
tal delay when they are based on TD sleep parameters and
expectations. For example, the inverted melatonin secre-
tion in Smith—-Magenis syndrome evokes a significant need
for daytime napping around mid-afternoon [100]. However,
late afternoon naps are strongly discouraged in the TD
sleep literature [99]. Therefore, some sleep hygiene strate-
gies may not be successfully implemented without some
degree of flexibility or adaptation. Individualised sleep
programmes are preferred [101], and on a case-by-case
basis, the potential benefits of accompanying behavioural
programmes and medical interventions should be compre-
hensively explored.
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Behavioural Interventions

Bedtime Fading

This is particularly useful when addressing problems relat-
ing to sleep onset latency and bedtime resistance and works
by formulating an establishing operation for sleep by setting
bedtime later in the evening when the individual is naturally
tired, and gradually initiating bedtime earlier over time
[101]. An establishing operation is formulated whereby
tiredness increases the motivation to initiate the bedtime rou-
tine (e.g. being taken to the bedroom, being settled into bed),
utilising sleep as the reinforcer with some efficacy in chil-
dren with developmental delay [101].

Extinction and Graduated Extinction

Ignoring all nocturnal caregiver-seeking behaviours (extinc-
tion) and ignoring caregiver-seeking behaviours after a
delayed interval that gradually increases over time (gradu-
ated extinction) are effective in response to settling and
night-waking difficulties [101], and have been used with
moderate success (see reviews by Lancioni, O’Reilly, &
Basili [102] and Priday, Byrne, & Totsika [103]). However,
practitioners need to be aware of the difficulties with imple-
menting extinction-based approaches (e.g. caregiver distress
in response to endured crying, caregiver availability and
additional risks implementing a nocturnal behavioural inter-
vention [104]). These are even more pertinent in children
with developmental delay where additional health-related
and physical considerations need to be taken into account
(e.g. nocturnal seizures, monitoring night-time feeding
equipment, toileting needs), as well as the increased risk of
an extinction burst associated with severe self-injurious
behaviours [105]. Under such circumstances, the combina-
tion of bedtime fading and extinction-based approaches may
be beneficial to both increase the homeostatic drive for sleep
and decrease the presentation of severe challenging
behaviours.

Medical Interventions

As discussed previously, pain and discomfort may underlie
the presentation of poor sleep [18] and, thus, the use of
appropriate interventions should be considered early in the
treatment process (e.g. the use of analgesics such as
paracetamol to treat pain and a proton pump inhibitor to treat
gastro-oesophageal reflux). However, practitioners should be
aware that medication to treat some comorbid health condi-
tions have side effects relating to sleep disturbance, such as
the use of anti-epileptic medications [106]. If certain medi-
cations are known to exacerbate sleep problems, practitio-
ners should also consider regularly reviewing medication use

and doses in concordance with measures of sleep quality
(e.g. actigraphy). In certain situations where sleep difficul-
ties may be related to a physical disorder, such as obstructive
sleep apnoea in Down syndrome [107], other medical inter-
ventions like Continuous Positive Airways Pressure (CPAP)
or an adenotonsillectomy may be indicated [108]. Likewise,
restless legs syndrome that may cause sleep disturbance can
be treated with oral iron supplementation [109].

Although over-the-counter non-prescribed antihistamines
are commonly used in the treatment of paediatric insomnia
[110], there is limited literature exploring their utility in
known syndrome groups. The long-term administration of
antihistamines as a sleep aid is strongly discouraged [111],
as common adverse side effects of antihistamines include:
blurred vision, constipation, urinary retention, headaches
and nausea [112]. These may be particularly difficult to mon-
itor and treat in children with developmental delay. Other
medications used to treat insomnia in children with develop-
mental delay, such as clonidine and benzodiazepines, have
been rated as having moderate effectiveness and very weak
effects, respectively [96]. Additionally, children with devel-
opmental disabilities are at higher risk for paradoxical disin-
hibition when taking benzodiazepines [113].

Much of the recent literature has focused on the potential
benefits of melatonin as a pharmacotherapy to aid sleep. A
number of clinical reviews, meta-analyses and randomised
controlled trials have explored its effectiveness (see [114] for
areview of the literature), with significant reductions in sleep
onset latency reported, but minimal improvements to overall
sleep duration when using the immediate-release form of
melatonin [115]. General consensus appears to suggest that
the use of melatonin in children with developmental delay
and adults with ID: (1) is more effective in cohorts experi-
encing severe sleep problems [116], (2) does not appear to
cause severe adverse side effects, but should be closely mon-
itored when co-administered with other medications [117]
and (3) is particularly effective when targeting settling prob-
lems and delayed sleep phase disorders, but demonstrates
little efficacy for night waking or early morning waking
when using the immediate-release form of melatonin [115].
More recently, a clinical trial investigating the efficacy and
safety of a specific paediatric prolonged-release form of mel-
atonin demonstrated improvements in sleep latency and total
sleep time without inducing early morning waking [118].
Importantly, almost half of caregivers reported a significant
improvement in their quality of life.

In the UK, this paediatric prolonged-release formulation
of melatonin has recently been licensed to treat insomnia in
children and adolescents aged 2-17 with autism and/or
Smith—Magenis syndrome, where sleep hygiene measures
have been insufficient [118]. In the USA, there are concerns
that over-the-counter formulations vary markedly in their
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melatonin content and bioavailability [119]. Therefore, there
is currently limited available literature on the effective dose
or recommended longevity of treatment for melatonin as a
sleep aid for children and adolescents. Clinicians should
consider its use on an individual basis, taking into account
co-existing health problems and medication use, and its
potential usefulness in combination with behavioural inter-
ventions where possible.

Conclusions

The presentation of sleep problems associated with develop-
mental delay is complex and depends on a multitude of
comorbid and contextual factors, in addition to known bio-
logical mechanisms. Although some diagnosed sleep disor-
ders are more prevalent in certain syndrome groups,
comorbid and contextual factors increase the heterogeneity
of sleep disorder symptomatology. Clinicians should there-
fore be mindful of the contribution of clinical and psycho-
logical diagnoses, but also consider the relative contribution
of individual factors that may influence sleep architecture
and associated behaviours. Both biological and behavioural
models are important when formulating treatment options,
and a particular emphasis should be given to the needs,
expectations and capacities of caregivers and families when
treatment plans are introduced. It is often the case that the
child with developmental delay may not themselves perceive
their sleep to be problematic (e.g. caregiver-seeking behav-
iours during night-time waking), but it is recognised as par-
ticularly detrimental to caregivers and families. With this in
mind, the importance of realistic goal setting and collabora-
tive treatment objectives with families should not be
underestimated.
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