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Impact is clearly important to families and children- impact is wider than just child- often on
siblings and parents

Common presenting difficulties
An approach to management

What evidence is there?
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Opportunity for rest and consolidation:

Bodily functions- immunological, cardiac etc
Sleep deficiency is associated with heart disease, high blood pressure, stroke, obesity
It affects how your body reacts to insulin and appetite

Brain modulation: memory, architecture,

Setting down of pathways to learn and remember- executive function and prefrontal
cortex

Emotionality — mood and lability

Society- Daytime function in terms of driving and attention critical tasks
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High proportion of individuals with disabilities have sleep difficulties (80%)at all ages.

Assessment is difficult and complicated by:
Anxiety
Aggression
Mood
Sensory differences
Cognitive understanding
Communication

Difficulty in assessing for medical conditions
Treatment is also difficult for the same reasons

Is the effect of hypoxaemia and sleep fragmentation the same for Children with
Developmental disability vs TD?

Remember family emotions and dynamics and management abilities to function
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When this starts in infancy?

- Critical periods of child development- relates to stages of brain growth

Hearing

Language

Emotional Control
Symbol
Peer social skills

Numbers

Sensitivity
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So- what is Normal?
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How sleep changes with age
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How sleepn chanaes with aae
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Likely related to brain maturation
We see changes in EEG development particularly in the first 2 years

Various studies have identified development of sleep spindles in sleep to be related to
speech and language development

Maturity of EEG in sleep has been related to general developmental outcomes at 2 years

It is normal for infantile patterns of breathing and EEG to persist in children with
developmental delays and delayed myelination

In first 3 months periods of mild desaturation are within normal limits in REM with central
events. Periodic breathing is not uncomon
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Sleep stages are defined by EEG

13 Children’s Health Queensland M’Mﬂ



A 'good' sleep pattern for kids
Sleep Stage

Awake

REM

Stg 1: light I I £ I I ' I

Stg 2: light-mod

Stg 3: mod-deep

Stg 4: deep

Hours
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Prevalence- up to 80% of children have a sleep problem in Autistic population

50% of ADHD

Variety of disorders

Normal sleep drivers

Circadian scheduling- daily cycle

Sleep pressure- time since last had deep sleep ie the longer you stay awake the tireder you will
feel

Ultradian rhythm- approx. 90 minute cycle of feeling more and less alert
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Circa -around and dies- day
Supra chiasmatic nucleus of the anterior hypothalamus

Small nucleus in which experimental and pathological lesions
can block the ability to express circadian rhythms.

Entrainment factors important in maintaining cycle

Maximum Enttropy Spectral Aralysis 'f'-o-zf_ SUMACT

R N A T

Spectral density as a function of wave_.le:n"gth in hours
Spectral peak of 101029.008 at 26 hours 13 minutes
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Circadian cycle:

Genetic control

Light controlling melatonin release
Behavioural entrainment

Ultradian cycles

Hormonal + others:
Cortisol

Growth hormone

Immune function

Pubertal and sex hormones

It is hard to know how this sits with an atypical brain
In some dysregulated cycles

Possibly longer cycles

Visually impaired

Children’s Health Queensland



Light

Behavioural entrainment
Food

Temperature

Genetics

Age

Seizures and EEG
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Genetics of sleep
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Difficulty in initiating sleep
Difficulty in maintaining sleep
Disorders of hypersomnolence
Medical issues

Epilepsy

Abnormal EEGs

Asthma
Ezcema

Differences in parental interactions

High risk of sleep disordered breathing
OSA
Obesity hypoventilation
Central dysregulation
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ADHD
Autism

Developmentally delayed
Visually impaired- e.g. Septo- optic dysplasia
Physically impaired e.g. Cerebral palsy/ Myotonic/ neuromuscular
Seizures
Behaviourally difficult

Special circumstances- multiple syndromes
Smith Magenis
Rett
Angelman’s
CHARGE
Down syndrome
TSC
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Generic Tips

+  Good detailed history
— Consider medical causes of sleep disruption — not always evident

. Epllepsy LE?R d: -3|mfaA-E IT?mﬁch:‘m *Etdiﬁr;ﬁf‘bﬂ;’gh‘ ﬂfl: kLgm
— Exczema Vs an o s T i
Gastro oesophageal reflux ** gm@’ﬂﬁ""wﬂg
_ | :
. =R
- Parental Questionnaire IH! =! W
& Ewﬁ'm'- 0 R
[ ] 1 - [
Observation- YEAH.. the age of the smart phone 5 . Egﬁ=§;
« Actigraphy T T B T Y .E--‘-lw,m
| O
I e

- Portable assessments ?? L il ..
* In hospital observation... N
+ Oximetry

© PSG-

+ MSLTs- almost impossible ( need a cognitive level of at least 8 years of age)

+  Think about behavioural and developmental profile
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Sleep problems in TSC associated with current Epilepsy and high levels of behaviorual
disturbance but pervasive developmental delays and parental stress were not

Autism/ sensory issues/ dysregulation

Study done several years ago demonstrated that there was reduced total sleep time, more
difficulty in transitioning between sleep stages, more wakings, more time in light sleep and less
in stage 2 and less in REM sleep with a longer time to get into REM and that this was much
worse when seizures were active. Bruni et al 1994

Sleep alterations were more obvious when there was a large bilateral tuber load in frontal and
temporal areas of the brain as opposed to cortical and posterior Hunt, Stores et al 1994

MELATONIN improved total sleep time ( 30 mins or so) but no change in wake after going to
sleep FJK O’ Callaghan et al 1999

Using a sleep questionnaire 1.4% had a total score of sleep disturbance and about 45 had
problems in one area as opposed to total score in control groups of around 4% and 20%. Sleep
disorders are more frequent in TSC than in the general population and correlate with behavior
especially hyperactivity and dysregulation Zambrelli et al 2021
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Establishment of good sleep habits
Ability to calm
Feel safe
Habits-sleep entrainment
Day different to night
Light
Activity
Noise
Routine
Consistent associations with sleep
Calming activities

Reasonable evidence that sleep hygiene alone will improve sleep initiation in children with
ADHD/ ASD by as much as 30%
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Limit setting
Child has difficulty falling/staying asleep
Child stalls/refuses to go to bed at appropriate bedtime or return to bed during the night

Caregiver shows insufficient/inappropriate limit setting — pattern often ticky for kids with
disabilities or illness

Sleep association disorders
Falling asleep is an extended process requiring special conditions
Sleep-onset associations are problematic/demanding
Special conditions not present, sleep onset delayed/sleep disrupted
Night-time awakenings require caregiver intervention
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Very similar to Separation Anxiety Disorder (separation from caregiver
at night), though OK to go to school, etc.

Nighttime fears are prevalent (up to 73%) and peak in middle
childhood (Muris et al., 2000)

Include fears of:
Dark, Noises, Shadows, Intruders
Threat to self/family, Monsters, Insects
Bad dreams/nightmares
Worries about the day’s events

(Gordon & King, 2002; Gordon et al., 2007)
Children may have difficulty on sleep-overs/school camps.

These need exploring in the populations with developmental disability or
autism as they may occur at a later chronological age
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CBT for sleep-onset association types (Paine & Gradisar, 2011)

Cognitive restructuring (eg, addressing nighttime fears)

Sleep hygiene (eg, reducing stimulating activities)
Bedtime fading (eg, gradually decreasing time in bed)
Graduated Extinction (eg, separating from parents)
Findings

Improvements in sleep latency, wake after sleep onset, and sleep
efficiency (diary-reported; large effects [~0.80-1.10]). No change in
total sleep time (effect = 0.01).

Improvements in frequency and severity of children’s sleep-
associations. No change in bedtime resistance.
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Bedtime fading (SOL> 30 up 15 mins later if< 15 mins to bed 15
mins earlier)

(eg, gradually decreasing time in bed; later bedtime)

Sleep hygiene

(eg, reducing stimulating nighttime activities; dim light conditions)
Positive bedroom associations

(eg, quiet activities with parent in bedroom, then alone in bedroom, then alone in
bed)

Positive reinforcement for positive bedtime behaviours
(eg, praise, tangible rewards [eg, activities])
Parent training

(eg, providing clear, simple instructions; gently, physically assisting kids to
bedroom)
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. Camping out techniques can be used

. Parent sleeps in room with child and gradually
withdraws

. Can use this coupled with coming and going- going
to check on something for a few seconds and just
asking child to lie quietly

. Rewards should be for feasible things

. This child unlikely to get to sleep because his phase
has shifted and thus should be rewarded for lying
quietly
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Get out of bed card

Checking method
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Physiopathological issues:

¢ Neurobiological
alterations

e Genetic mutations

e Disrupted sleep
architecture

SLEEP
PROBLEMS
in ASD

Clinical phenotype of ASD:

e Core symptoms
(communicative skill
deficits: RRBs and
sensory sensitivity)

e Intelligence Quotient

e Adaptive behavior

Psychiatric comorbidities:
e Behavioral problems

e Hyperactivity and

inattention
e Anxiety
e MD

Mazzone, L.; Postorino, V.; Siracusano, M.; Riccioni, A.; Curatolo, P. The Relationship between Sleep Problems,

Neurobiological Alterations, Core Symptoms of Autism Spectrum Disorder, and Psychiatric Comorbidities. J. Clin. Med. 2018,

7, 102.
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Predisposing factors to problematic sleep
Medical concerns- Seizures, Eczema, Asthma etc

Disorders of sleep related breathing-Obstructive sleep apnoea

Sleep study
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Disorders of Initiating and Maintaining Sleep
Limit setting
Anxiety — threat
Reviewing- rigidity
Sensory- hypersensitivity to touch 24% of variance
Sleep association
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What to do about it?

Sleep hygiene works in at least 20-30%
Dark
Light and bright in am
Quiet
Bed and self settle in beginning of night like later in night
Routine
Bed for sleeping
Calming activities ( might look different in this population)

Behavioural strategies
Are no different to general population?

BUT with modifications..
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Strategies e

ONE LEG OUT: PERFECT

LingyisTer cem

+ Limit setting- good routines clear communication, social stories
- Rewards for staying in bed- appropriate

« Calming activities preferably with low light- dim screens

* Work through some of sensory things — e.g. touch

- Teach to stay in bed

« Camping out
+ Checking in & out
* Out of bed card
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Melatonin

Y4 have different genes that make us high or low metabolisers of melatonin
Some recent interest in maternal melatonin and effect on fetus

Melatonin follows the circadian rhythm

If given is at very high doses so if it works for a short time then it doesn't may need to stop
and restart

REMEMBER bright light
in morning and dim light in ev m

e’
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Prevalence.. Unknown but in some developmental disorders with ASD up to 80% of
behavioural presentations with pain

VARIES in all people as to how people interpret Pain
Change in demeanour

More or less Irritable

Quieter or louder

Moving more or less

Wearing clothes differently

Letting you touch in some places but not others
Eating patterns changing

Sleep changing
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FLACC Scale’
They tell us 1 Eano

Occasional grimace
or frown, withdrawn,
disinterested.

Frequent to constant
frown, clenched jaw,
quivering chin.

No particular
expression or smile.

Kicking, or
legs drawn up.

Uneasy, restless, tense.

Pain scales 2 Legs | "raeior

Arched,
rigid or jerking.

Squirming, shifting back
and forth, tense.

Lying quie_t!v,
Observation of protection of limb etc 3 Activity | "o

Crying steadily,
screams or sobs,
frequent complaints.

No crying

Facial features- FLACC scale 4 Cry | e
5 Consolability | cortent reaxed.

Moans or whimpers;
occasional complaint.

Reassured by occasional
touching, hugging or being
talked to, distractible.

Difficult to
console or comfort.

How I feel?
FERER NS posed on Wong DL, Hockenberry-Eston 2 From Tha FLACC: A bahavioralscalofor scaring postoper- b,
M, Wilson D, Winkelstain ML Schwatrz P ative pain in young children, by S Merkel and athers, Product |D: PGPA-130 ’th 1
Wong' Essonials of Poatic Nursing, o5 . Los, 1697, Peciat Nursi 3, 293297, ©1967 by Janners 877) sassa77 Healthcare
good ak yucky 2001 5. 1301 © by Mosby, Ins Co. University of Michigan Medical Center Healthcarslnspirations.com/pain Wmtm

. All other content and design ©Allen Perri Design Group, Ltd. DBA Healthcare Inspirations. Allrights reserved.
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What might it be?

Gastro-oesophageal Reflux ( C Oliver et al)
Fractures

Gut pain

Headaches/ migraines

Leg pains

Hip pains

Teeth

Ears
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When provided a simulated weekend sleep-in, teens 24-hr circadian rhythm
(aka ‘body clock’) shows a delay dim light melatonin onset (DLMO) of ~45
min

I

Week 1 (7.5 h)

Saturday (9 h)

(Crowley, 2009, unpublished
thesis)

-6 -4 -2 0 2 4 6 8 10 12 14 16 18

Time relative to Scheduled School Bedtime (0)
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Advanced sleep phase
~—

Melatonin

N-acetyl-5-methoxytryptamine

>

Delayed adolescent sleep
-

Melatonin

N-acetyl-5-methoxytryptamine




A collection of sleep disorders occurring during sleep, or the transition
from wake-to-sleep. Common theme is central nervous system activation
resulting in sleep-related movements / emotions.

Although infrequent clinically, common NREM parasomnias
iInclude:

Sleepwalking hueke l

REM

Sleep terrors / Confusional arousals Stg 1: light G

Sleep enuresis

Stg 2: light-mod

Sleep-related Body rocking / Head-bangi

(AASM, 2005; Sadeh, 2005)
Can be dangerous, hence their inclusion
as a clinical disorder.

Stg 3: mod-deep

Stg 4: deep

Typically a result of brief awakening from
‘Deep Sleep’ — thus not recalled by child.
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Scheduled awakenings are currently recommended for treatment of
many NREM parasomnias (Sadeh, 2005).

Need to wake child 15-30 mins prior to anticipated parasomnia.

Continue this for 5-7 nights (Sadeh, 2005) Awake I ‘

I,
Stg 1: light —
For sleep-related rhythmic movement Stg 2:light-mod I
disorder, these can occur during
wake/sleep, NREM, or REM. R
For wake/sleep transitions, a Stg 4: deep ‘
combination of hypnotics and bedtime

fading have produced positive results
(Etzioni et al., 2005)
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