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Abstract 

Many individuals on the autism spectrum experience sleep difficulties. This includes sleep 

onset delay, night wakings, early morning wakings and a lower sleep efficiency. Sleep 

difficulties are associated with a number of detrimental effects on the daytime functioning of 

people on the autism spectrum. Research for sleep interventions for adolescents and young 

adults on the autism spectrum (henceforth referred to as young people) is limited with very 

few studies evaluating cognitive and behavioral treatments in this population, or young-

person-led and implemented sleep interventions. Cognitive behavioral therapy for insomnia 

(CBT-I) is considered the first line treatment in the treatment of insomnia among typically 

developing adults, however research regarding its effectiveness in young people on the 

autism spectrum is currently limited. Additionally, many sleep interventions for those on the 

autism spectrum focus on parent-implemented interventions, leading to difficulties in 

accurate reporting and the developmentally appropriate approaches. This thesis evaluated the 

effectiveness of a CBT-I programme for sleep problems in three young people on the autism 

spectrum. Treatment consisted of a minimum of eight, weekly sessions that were 

approximately one hour in length, delivered in-person or via Zoom. Components of the CBT-

I programme were individualised to suit the support requirements and interests of the young 

person. All young people experienced difficulties with sleep onset latency (SOL), and two 

young people had difficulties with night wakings (NW). All participants completed the CBT-

I programme and two participants provided post-treatment data, including four- and 14-week 

follow up data. The collateral benefits of improved daytime functioning and behavior on 

young people were assessed using the Gilliam Autism Rating Scale (GARS-3), 

Multidimensional Anxiety Scale for Children (MASC-2), Child Behaviour Checklist 

(CBCL), Youth Self Report Form (YSR), Strengths and Difficulties Questionnaire (SDQ), 

and the Pediatric Quality of Life Index (PedsQL), which were administered pre- and post-
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participation in the programme. In response to the CBT-I programme, all participants 

demonstrated a decrease in their SOL, and NWs were decreased for the two participants for 

whom this was an intervention target. Results from the Adolescent Sleep Hygiene Scale 

(ASHS) and Adolescent Sleep Wake Scale Revised (ASWS-R) demonstrated improvements 

in sleep hygiene practices, perceived sleep, and ability to fall asleep. Results of GARS-3 and 

MASC-2 suggested improvements in Autism Index scores and anxiety symptoms following 

treatment. Mixed results for other internalising and externalising behaviors were found on the 

CBCL, YSR, SDQ and PedsQL. Overall, the findings demonstrate the effectiveness of a 

young-person-led CBT-I programme for addressing problems in young people on the autism 

spectrum. These findings have a number of important implications for clinical practice, 

including for adaption of treatments for those on the autism spectrum, and highlight the 

importance of including young people on the autism spectrum in the assessment, design, and 

intervention process. Research findings also highlight the need for further research into the 

effects of a CBT-I programme on a larger age range, sample size and gender distribution. 
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Chapter 1  

Introduction and Literature Review 

Research indicates sleep difficulties are highly prevalent in adolescents and young 

adults (henceforth referred to as young people) on the autism spectrum (Malow et al., 2016; 

Mazurek & Petroski 2015; Schreck et al., 2004; Souders et al., 2009). The most commonly 

reported sleep difficulties are low sleep efficiency (SE), variability in one’s sleep-wake 

pattern, prolonged sleep onset latency (SOL), and increased night wakings (NWs) (Didden et 

al., 2002; Goldman et al., 2012; Hare et al., 2006; Limoges, 2005; Richdale & Schreck, 2009; 

Oyane & Bjorvatn, 2005). These sleep difficulties can have significant negative effects on a 

young person, including increases in challenging daytime behavior, internalising difficulties, 

traits that are characteristic of autism (Mazeurek & Sohl, 2016; Phung & Goldberg, 2017; 

Richdale et al., 2014; Schreck, 2021), as well as on their family (Hodge et al., 2014; Phung et 

al., 2019).  

There is a gap in research investigating sleep disturbances in young people, with 

much of the current literature targeting children, and few studies specifically targeting young 

people on the autism spectrum. The aim of the current study is to build on the literature by 

investigating the effectiveness of cognitive behavioral therapy for insomnia (CBT-I), for 

young people on the autism spectrum. CBT-I is an extension of cognitive behavioral therapy 

(CBT) with the available literature showing its first appearance as early as 1992 (Edinger et 

al., 1992). Currently this method is the first line treatment for adults with insomnia (Brasure 

et al., 2016; Edinger & Means 2005; Perlis et al., 2005; Qaseem et al., 2016). Our 

understanding of the use of CBT-I with autistic young people has not yet been fully 

developed. 

The following chapter will discuss the existing literature that has investigated the 

effectiveness of behavioral, cognitive behavioral, and pharmacological sleep interventions for 
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young people on the autism spectrum. It will begin by highlighting the sleep difficulties that 

are commonly experienced by this population, and the changes accompanied by this life stage 

that impact one’s sleep. Intervention modifications required for adolescents, and individuals 

on the autistic spectrum are also discussed.    

Autism Spectrum Disorder 

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterised by 

challenges in the areas of social communication and interactions, and restricted interests, 

patterns of activity, or behaviors (American Psychological Association, 2013). Social 

difficulties may include nonverbal communication, difficulties in developing and maintaining 

relationships, and trouble with understanding the emotional states of other people. 

Manifestations of behavioral aspects can include repetitive or stereotyped motor movements 

(e.g. hand flapping) or speech patterns (e.g. echolalia), fixated interests, and insistence on 

routines (Ousley & Cermak, 2014). Symptoms must be present in the early developmental 

period, however, these behaviors may be masked due to learnt strategies or decreased social 

demands (American Psychological Association, 2013; Hodges et al., 2020).  

The manifestation of autistic traits is largely heterogenous, with individuals on the 

autism spectrum experiencing different strengths and challenges. For example, some 

individuals may not use verbal language, while others may have excellent spoken language 

but experience challenges in other areas such as understanding social relationships (Chaste & 

Leboyer, 2012; Goldman et al., 2017). Co-occurring conditions are common in those on the 

autism spectrum, further adding to the heterogeneity in presentation (Stevens et al., 2016). 

Prevalence 

Prevalence rates of those on the autism spectrum are on the rise in New Zealand and 

around the world, due to the broadening of diagnostic criteria. For example, the recent 
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Diagnostic and Statistical Manual 5th edition (DSM-V) to include Asperger’s and pervasive 

developmental disorders. Improvement in identification methods may also have contributed 

toward the increase in reported prevalence (Bowden et al., 2020). While there is no data on 

the prevalence of ASD in New Zealand, it is thought to affect 1 in 100 people, based on 

statistics from the UK (Ministry of Health, 2020). ASD is reported to be as high as 1 in 59 

people in the United States (Baio et al., 2018), and impacts 1 – 2% of individuals globally 

(Hahler & Elsabbagh, 2015). Additionally, autism is most widely reported in males, with a 

ratio of four males for every one female diagnosed (American Psychiatric Association, 2013). 

However, recent research has suggested the number of females on the autism spectrum is 

under-reported due to clinical identification difficulties (Loomes & Mandy, 2017).  The high 

prevalence of ASD implores the need for further clinical research.  

Etiology 

There are thought to be a range of possible causes of autism with evidence to suggest 

may be a result of a complex combination of genetic, environmental, and epigenetic factors.  

Despite a growing body of research in this area, there is insufficient evidence to conclusively 

identify a single cause or combination of causes (Colvert et al., 2015; Fakhoury, 2015; Tick 

et al., 2016; Torjman et al., 2014). 

Genetic Factors 

There is a strong genetic influence in the development of autism with heritability rates 

estimated to be as high as 90% (Fakhoury, 2015). Evidence from twin and family studies 

have found concordance rates for monozygotic twins is double the concordance rate of 

dizygotic twins, suggesting the influence of genetic heritability, and the lesser influence of a 

shared environment (Colvert et al., 2015; Tick et al., 2016). However, the mode of 

transmission of autism is complex with more than 200 genes thought to contribute to its 
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development (Currenti, 2010; Tordjman et al., 2014). The diverse phenotypes of autism may 

explain the various genes associated with the neurodevelopmental disorder, therefore making 

it difficult to pinpoint one specific genetic component (Tordjman et al., 2014).  

Environmental Factors 

Several environmental factors in both the prenatal, perinatal, and postnatal periods are 

thought to increase the risk of the development of autism. Additionally, exposure to factors in 

the environment can lead to changes in brain development and biological processes, such as 

cell differentiation, axon myelination and synaptogenesis (Christensen et al., 2013; Fakhoury, 

2015; Karimi et al., 2017).  

Exposure to infections during the prenatal period have also been identified as a 

possible causal factor for development of autism. The maternal body is more susceptible to 

pathogens, meaning there is an increased risk of infection during pregnancy. The contraction 

of diseases such as rubella, measles and pneumonia during the perinatal period are thought to 

contribute toward autism in some cases (Karimi et al., 2017). Additionally, parental 

characteristics such as advanced parental age (i.e., being over 35 years of age; Karimi et al., 

2017; Yoon et al., 2020), maternal medication including valparate (Christensen et al., 2013), 

and pregnancy complications such as birth trauma, premature birth, and hypoxia, are thought 

to play a role in the development of autism (Christensen et al., 2013; Fakhoury, 2015; Karimi 

et al., 2017). Various other factors including socioeconomic status, air pollution, and 

micronutrient deficiencies have been classified as environmental factors that may lead to 

autism (Taylor et al., 2020).  

Epigenetic Factors 

A combination of an individual’s genetic profile and interactions with environmental 

factors can increase the likelihood of autism. Epigenetic changes are environmental factors 
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that directly impact a gene without altering the DNA sequence, however they can have 

implications for gene expression and therefore alter anatomical structures in the brain. In 

terms of autism, these changes may impact the brain structure to form differences that are 

consistent with the behaviors found in many individuals on the autism spectrum (Tordjman et 

al., 2014; Yoon et al., 2020). It has been found that environmental factors can lead to 

increased risk of genetic modifications and mutations that can lead to an increased likelihood 

of autism (Fakhoury, 2015). For example, recent evidence suggests that the increased 

exposure to a certain polychlorinated biphenyl congener, a pollutant that can accumulate in 

human tissue, may lead to modified copy number variation, leading to deletions of a gene that 

is tied to genetic etiology of autism (Mitchell et al., 2012). These mutations can be influenced 

by maternal obesity, certain toxins, and nutrient deficiencies (Modabbernia et al., 2017). 

The Function of Sleep 

Sleep is a biobehavioral state that allows for the organisation of biological, 

behavioral, and psychological processes (Blampied & Bootzin, 2013). Although the exact 

function of sleep remains unknown, it is conceptualised as a recovery process due to the 

multiple bidirectional associations between sleep and brain development, cognitive 

functioning, memory, learning, behavioral regulation, and psychosocial outcomes (Cohen et 

al., 2014; Dahl, 2002; De Bruin et al., 2017; Limoges et al., 2013; Skeldon et al., 2016).  

The structure of sleep is observed to change across the lifespan through different 

durations and timing of sleep as well as changes in sleep architecture (i.e., non-rapid eye 

movement NREM sleep; and rapid eye movement REM sleep; Carmassi et al., 2019; Jenni et 

al., 2005). Stages of sleep are distinguished by the patterns of the brain’s electrical activity 

(Blampied & Bootzin, 2013). NREM is associated with low muscle tone, limited eye 

movements, and a high amplitude and low frequency of brainwaves (Deliens et al., 2015; 

Jenni et al, 2015). This cycle of sleep can be divided into four stages; stage 1 and stage 2 
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NREM sleep is associated with light sleep, and stage 3 and stage 4 are associated with deeper 

sleep, termed slow wave sleep (SWS). Conversely, during REM sleep the activity of the brain 

reflects patterns of wakefulness and the eyes move rapidly (Blampied & Bootzin, 2013; 

Deliens et al., 2015). During adolescence there is a reduction in time spent in SWS, compared 

to that demonstrated in earlier years (Colrain & Baker, 2011).  

Categories of sleep disturbances  

Sleep disturbances can be categorized as insomnia, sleep related breathing disorders, 

central disorders of hypersomnolence, circadian rhythm sleep-wake disorders, parasomnias, 

sleep related movement disorders, and other sleep disorders (Sateia, 2014). Without 

intervention, sleep difficulties in young people on the autism spectrum regress at lower rates 

than young people who are not on the autism spectrum (Deliens et al., 2015; Krakowiak et 

al., 2008).  

Insomnia 

Insomnia is defined as difficulties initiating and maintaining sleep, despite appropriate 

opportunities for nocturnal sleep, accompanied by a dissatisfaction with sleep and associated 

daytime impairments (American Psychiatric Association, 2013; de Zambotti et al., 2018; 

Thorpy, 2012). Insomnia can be further specified into chronic, short-term, or other, 

depending on the duration of the experience (American Psychiatric Association, 2013). For 

chronic insomnia, difficulties must be experienced at least three times a week for three 

months. Insomnia is often coupled with physiological and cognitive arousal that can interfere 

with the initiation and maintenance of sleep (Bonnet & Arand, 2010). Individuals often have 

maladaptive cognitions about their sleep and associated coping behaviors that perpetuate the 

experience of sleep difficulties (American Psychiatric Association, 2013; Sateia, 2014). 

Young people with insomnia report more depression, irritability, anxiety, and emotional 
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regulation problems than other young people who do not experience insomnia (Roberts et al., 

2002). Recent research suggests 41% of children and adolescents on the autism spectrum 

with co-occurring insomnia report increased sleep onset latencys, and 54% report difficulties 

in maintaining sleep, both of which result in insufficient cumulative sleep duration (Schroder 

et al., 2021).  

Sleep-Related Breathing Disorders 

Sleep related breathing disorders include obstructive sleep apneas, central apnea 

syndromes, sleep-related hypoventilation disorders, and sleep related hypoxemia disorder 

(Sateia, 2014). This subset of sleep disorders are characterized by abnormal pauses in 

breathing or instances of abnormally low breathing during sleep. Sleep-related breathing 

disorders can lead to co-occurring medical conditions and a lowered quality of life (Burman, 

2017).  

Central Disorders of Hypersomnolence 

Disorders related to hypersomnolence are characterized by excessive daytime 

sleepiness that is not a result of another sleep disorder, despite a period of sleep for over 

seven hours. Periods of excessive daytime sleepiness can lead to periods of unintended lapses 

into sleep which vary in severity (Sateia, 2014). Central disorders of hypersomnolence 

include narcolepsy and hypersomnia disorders (Khan & Trotti, 2015; Sateia, 2014).  

Circadian Rhythm Sleep-Wake Disorders 

Circadian rhythm sleep-wake disorders occur due to a misalignment between the 

endogenous biological clock and the exogenous environmental sleep-wake schedule of an 

individual, resulting in a recurrent pattern of sleep-wake rhythm disruption (American 

Psychiatric Association, 2013; Sateia, 2014). Circadian rhythm sleep-wake disorders include 

delayed sleep-wake phase disorder, advanced sleep-wake phase disorder, non–24-hour sleep 
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wake rhythm disorder, shift work disorder, jet lag disorder and circadian sleep-wake disorder 

not otherwise specified. Circadian sleep wake disorders lead to periods of excessive 

sleepiness and result in significant functional impairment for the individual (Sateia, 2014; 

Steele et al., 2021).  

Sleep Related Movement Disorders 

Sleep-related movement disorders are movements that occur during sleep which may 

be characterized by simple or stereotyped movements (Sateia, 2014). These movements may 

interfere with the maintenance of sleep. Examples of sleep related movements include hypnic 

jerks, body rocking, bruxism and periodic limb movements (Kotagal, 2012).  

Parasomnias 

Parasomnias are characterised by behavioral, physiological, or experiential 

abnormalities occurring during sleep, that interfere with the continuation of sleep (Howell, 

2012; Kotagal, 2012; Sateia, 2014). Parasomnias can be grouped into NREM-related, REM-

related, and “other”, which reflect the sleep state during which they arise. NREM-

parasomnias include confusion arousals, sleep walking, and night terrors, typically occurring 

in SWS during the first third of the major sleep episode (American Psychiatric Association, 

2013; Howell, 2012). Parasomnia events that occur during REM sleep include sleep 

paralysis, dream enactment and nightmare disorder (Thorpy, 2012). REM parasomnias occur 

during REM sleep, and therefore are situated typically more than 90 minutes after sleep 

onset, and are more frequent during the later portion of the sleep episode (American 

Psychiatric Association, 2013; Manni & Terzaghi, 2007). Parasomnias arise due state 

dissociation between REM sleep and waking up (Sateia, 2014). Parasomnias peak in 

childhood but can persist into adulthood, and it is common for parasomnias to co-exist with 

one another (Howell, 2012; Thorpy, 2013).   



 20 

Sleep Difficulties Experienced by Young People on the Autism Spectrum.  

Between 50–80% of individuals on the autism spectrum experience sleep difficulties 

(Malow et al., 2016; Mazurek et al., 2016; Schreck et al., 2004; Souders et al., 2009). This 

compares to 4–26% of the general population (Baker et al., 2013; Deliens et al., 2015; 

Ohayon, 2011). Recent research has demonstrated that individuals on the autism spectrum 

most commonly experience difficulties with sleep initiation, sleep duration, and sleep 

maintenance (Carmassi et al., 2019). Young people on the autism spectrum have been shown 

to experience frequent and prolonged NWs (Hare et al., 2006; Limoges, 2005; Richdale & 

Schreck, 2009), low SE (Goldman et al., 2012; Oyane & Bjorvatn, 2005), variability in sleep-

wake patterns (Didden et al., 2002), decreased sleep duration and continuity, and increased 

sleep onset delay (Allik et al., 2008), when compared to young people with a history of 

typical development. The prevalence of other sleep difficulties including sleep related 

breathing disorders, central disorders of hypersomnolence and sleep-related movement 

disorders are less defined in the literature in regard to young people on the autism spectrum 

(Reynolds & Malow, 2011). Parasomnias are commonly identified in children on the autism 

spectrum (Hoffman et al., 2005; Ming et al., 2009), and are noted to occur in adolescents, 

however at a lesser rate than in children on the autism spectrum (Goldman et al., 2012). 

Notably, Hodge and colleagues (2014) compared maternal reports of sleep complaints 

across age, of children and adolescents aged 3–18 on the autism spectrum, and children with 

a history of typical development. When comparing the persistence of sleep difficulties from 

young childhood to middle childhood, mothers with typically developing children reported a 

decreased in sleep difficulties from young childhood to middle childhood (72-37.5%). 

Contrastingly, mothers of children on the autism spectrum had an increase in sleep 

complaints from young childhood to middle childhood, from 84% to 87.5% (Hodge et al., 

2014). This research highlights the persistence of sleep difficulties in children on the autism 
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spectrum in comparison to typically developing age matched controls. Additionally, maternal 

reports of sleep complaints in young people on the autism spectrum were poorer in terms of 

both the quantity and quality of sleep (Hodge et al., 2014).  This study is consistent with other 

research illustrating the increased challenges faced by young people on the autism spectrum 

regarding sleep (Baker et al., 2013; Goldman et al., 2012; Goldman et al., 2017; Oyane & 

Bjorvatn, 2005; McLay et al., 2021). Self-reported sleep complaints of adolescents on the 

autism spectrum was investigated by Baker et al. (2013), in comparison to adolescents with a 

history of typical development. Participants completed measures indicating their difficulties 

with initiating and maintaining sleep, and their associated daytime fatigue or other daytime 

symptoms. Additionally, participants recorded their sleep activity in sleep diaries across a 7-

day period. Adolescents on the autism spectrum reported longer SOL, less total sleep time 

(TST), increased NWs, and indicated a greater concern for their sleep, in comparison to 

adolescents who were not on the autism spectrum (Baker et al., 2013).  

Etiology of Sleep Problems in Young People on the Autism Spectrum 

Sleep difficulties in young people on the autism spectrum are thought to result from a 

complex interplay between a number of biological, social, psychological and behavioral 

factors (Carmassi et al., 2019; Cohen et al., 2014; Richdale et al., 2014; Touitou et al., 2016). 

There are several theories regarding the etiology of sleep difficulties for young people on the 

autism spectrum but as yet, no single cause has been identified (Cortesi et al,, 2010).  

Other factors impacting sleep in young people on the autism spectrum, such as 

behavioral and cognitive theory of sleep problems are described later in this thesis.  

Biological Factors 

Altered brain chemistry in those on the autism spectrum may contribute to the sleep 

difficulties experienced by this population. For example, issues with the production and 
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timing of multiple neurotransmitters including gamma-aminobutyric acid (GABA), 

melatonin, and serotonin are thought to lead to the development and maintenance of irregular 

sleep-wake cycles (Cortesi et al., 2010; Johnson & Malow, 2008). Disruptions in the 

expression of key neurotransmitters is marked in those on the autism spectrum, compared to 

those who are typically developing (Carmassi et al., 2019). For example, melatonin is an 

important neurohormone that is secreted from the pineal gland, involved in regulating the 

circadian rhythm and facilitating sleep onset and maintenance (Johnson & Malow, 2008). 

Altered levels of melatonin are often seen in young people on the autism spectrum (Carmassi 

et al., 2019; Tordjman et al., 2012). Investigations into urinary secretions of daytime and 

nighttime melatonin revealed that young people on the autism spectrum had significantly 

higher levels of daytime melatonin, and significantly lower levels of nocturnal melatonin, 

when compared to age matched controls. This suggests a marked deficit in the production of 

melatonin at appropriate times within the circadian cycle (Tordjman et al., 2012). 

Several additional factors may also contribute toward circadian rhythm disturbances 

in those on the autism spectrum (Cohen et al., 2014). The circadian rhythm is the sleep/wake 

cycle that naturally occurs across a 24-hour period, dictating the timing of many biological 

functions, including the internal body clock and arousal during periods of sleep and 

wakefulness (Crowley et al., 2018; Touitou et al., 2016). The development of circadian 

rhythms is established in infancy from 12 – 16 weeks after birth, at which point social and 

environmental cues (“zeitgebers”) synchronise the circadian rhythm to the 24-hour time 

period (Cohen et al., 2014; Crowley et al., 2018). Differences in the recognition of 

social/environmental cues experienced by infants on the autism spectrum may impair the 

development and entrainment of the circadian rhythm, leading to difficulties in developing 

regular sleep/wake patterns. Moreover, this may continue into childhood and adolescence 

(Cohen et al., 2014; Touitou et al., 2016).  
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Co-occurring Medical Conditions  

A high number of young people on the autism spectrum have co-occurring diagnoses 

that can interfere with sleep initiation and maintenance, or lead to pre-sleep arousal (Cohen et 

al., 2014; Mazzone et al., 2018). Asthma or epilepsy is prevalent in 20 - 25% of young people 

on the autism spectrum (Canitano, 2007; Lyall et al., 2015; Mannion et al., 2013). 

Additionally, 50% of individuals with autism experience gastrointestinal disorders, with some 

reporting somatic symptoms causing inference with sleep onset and maintenance (Cohen et 

al., 2014). In addition to the impacts of co-occurring conditions themselves, medication used 

to treat these conditions (e.g., some stimulant medications) may also contribute to sleep 

difficulties by precipitating daytime fatigue, or arousal before bedtime (Cohen et al., 2014; 

Mazzone et al., 2018).  

Psychological Factors  

Intrusive thoughts and excessive worries can trigger increased physiological and 

cognitive arousal, leading to patterns of thought that are incompatible with the internal and 

external quietude required for sleep (Harvey, 2002). Young people on the autism spectrum 

may have difficulties in regulating their emotions, possibly leading to the aforementioned 

thought patterns (Johnson & Malow, 2008). Anxiety in young people on the autism spectrum 

is the most common clinically presented co-occurring condition, with up to 40% of this 

population displaying elevated levels of anxiety (Mazzone et al., 2018; Schlaggar & Mink, 

2003). In the typically developing population, there is evidence of an association between 

sleep difficulties and the psychopathology of anxiety, and developing literature suggests a 

similar association in those on the autism spectrum (Mazurek & Petroski, 2015).  

Cognitive hyperarousal may contribute to sleep onset delays and other sleep 

maintaining difficulties, if experienced consistently during or near the bedtime routine over 

time (Richdale et al., 2014). Furthermore, if anxious symptoms are rooted within the 
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characteristics of the bedtime routine (e.g. fear of the dark), a young person may engage in 

coping behaviors that are sleep interfering to decrease their anxiety (e.g. device use), possibly 

leading to delays in sleep onset (Nadeau et al., 2015). Additionally, anxiety can include 

physical symptoms such as nausea, sweating, recurrent use of the bathroom, and heart 

palpitations (White et al., 2009; Richdale et al., 2014). These physical symptoms could act to 

exacerbate the range of sleep difficulties that are experienced (Nadeau et al., 2015).  

There are also relatively high rates of depression in people on the autism spectrum 

compared to typically developing children (Mazurek & Petroski, 2015). The presence of 

negative mood related internal states may lead to difficulties in regulating emotional states 

prior to bedtime, and may delay sleep onset. However, there is need for further research to 

identify the extent of the relationship between these variables (Mazone et al., 2018).  

Key Characteristics of Autism 

The characteristics of autism, such as restricted/repetitive behavior, social 

communication difficulties, and sensory processing differences may also contribute towards 

sleep problems (Goldman et al, 2017). As previously stated, core features of autism such as 

insistence on routines and cognitive inflexibility may increase the likelihood of anxious 

symptoms or challenging behavior manifesting during bedtime, if the sleep environment is 

not consistent with ones’ expectations (Nadeau et al., 2015). Additionally, lengthy bedtime 

rituals may prolong the bedtime routine, delaying sleep onset (Mazzone et al., 2018). 

Communication differences may also alter the understanding of social cues that signal 

bedtime and hinder the ability of the young person to communicate factors that may be 

influencing sleep such as pain or discomfort (Cohen et al., 2014; Deliens et al., 2015).  

Differences in sensory modulation experienced by those on the autism spectrum can 

also increase sleep difficulties, with some individuals experiencing a high neuronal threshold 

to the external environment, and others experiencing a low neuronal threshold (Deliens et al., 
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2015; Mazurek et al., 2014). A high neuronal threshold requires greater levels of sensory 

input to obtain arousal, and low neuronal threshold is over responsivity to sensory 

stimulation, therefore requiring low levels of sensory input. If the levels of sensory input do 

not suit the threshold requirements of the individual, negative responses (e.g. distress, 

hyperarousal or avoidance behaviors) can interfere with sleep onset (Deliens et al., 2015; 

Mazurek & Petroski, 2015). Sensory stimuli within the sleep environment may include tactile 

objects such as bedding, noise, light, and temperature (Pavlopoulou, 2020). For example, a 

child who has sensitivity to tastes or textures may find brushing their teeth before bedtime 

anxiety provoking, and possibly have difficulty falling asleep while in an anxious state 

(Deliens et al., 2015).  

Furthermore, repetitive and stereotypic behaviors such as rocking or echolalia may 

interfere with sleep as high levels of sensory stimulation are incompatible with the state of 

internal stillness required for sleep onset (McLay et al., 2017; Hunter et al., 2021; 

Pavlopoulou, 2020). 

Changes in Sleep During Adolescence 

The two-process model of sleep regulation proposed by Borbely (1982) describes how 

the alignment of homeostatic sleep pressure (the biological response that controls ones need 

for sleep) and circadian timing (the timing of psychosocial processes and behavioral states) 

supports alertness and wakefulness during the day, and sleep during the night (Borbley, 1982; 

Carskadon et al., 2011; Crowley et al., 2014). This two-process model has since been further 

developed (Daan et al., 1984; Phillips et al., 2010), and guides research in changes that occur 

during adolescence regarding sleep and sleep patterns (Crowley et al., 2018). During 

adolescence the alignment of homeostatic sleep pressure and circadian timing is challenged 

due to biological and psychosocial factors (Crowley et al., 2018; Darchia & Cevena, 2014; 

Goldman et al., 2012).  
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Biological Factors 

Changes in the Homeostatic Sleep Pressure. Homeostatic sleep pressure increases 

during long periods of wakefulness and decreases during long periods of sleep, controlling 

the need for one to sleep (Blake et al., 2017; Crowley et al., 2009). There is evidence to 

suggest that sleep pressure builds at a faster rate for pre-pubertal adolescents, resulting in a 

rapid sleep onset, and accumulates less rapidly in mature adolescents, resulting in a delayed 

sleep/wake cycle (Crowley et al., 2007; Craskadon et al., 2011; de Zambotti et al., 2018). 

This means that older adolescents may stay awake for longer periods of time in the evening, 

compared to their pre-pubertal peers (Carskadon et al., 2011; Crowley et al., 2007). Jenni et 

al. (2005) examined the accumulation of sleep pressure after 36 hours of sleep deprivation in 

pre- and post-pubertal adolescents. The results found that after this period of prolonged 

wakefulness, post-pubertal adolescents had an extended sleep pressure accumulation time 

compared to the pre-pubertal adolescents (Jenni et al., 2005), meaning the post-pubertal 

adolescents were able to stay awake for longer. Although the accumulation of sleep pressure 

seems to be at different speeds across the adolescent period, it is important to note that the 

amount of sleep required between pre- and post-pubertal adolescence is the same (Craskadon 

et al., 2018; Gaudreau et al., 2001; Jenni et al., 2005; Tarokh et al., 2012).  

 

Changes in the Circadian Timing. Circadian timing does not depend on previous 

sleep and wakefulness periods like homeostatic sleep pressure, rather it is intrinsically 

mediated through the 24-hour cycle of the circadian rhythm (Blake et al., 2019; Crowley et 

al., 2014). In general, when one is exposed to light during the day or prior to bedtime, the 

light exposure shifts the circadian rhythm towards the later end of the night, resulting in a 

phase delay. Dim light during the end of nighttime or at the beginning of the daytime leads to 

the circadian rhythm shifting earlier, termed phase advancing (Darchia & Cevena, 2014). Due 
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to the flexibility in these systems, humans can entrain to a 24-hour day, despite individual 

variation in the oscillatory period being longer, or shorter, than 24 hours (Crowley et al., 

2007). Changes to circadian timing in adolescence is supported through findings from 

laboratory studies. Most commonly, phase delays in the circadian rhythm due to preferences 

for staying up late are seen within this age range (Crowley et al., 2014). Biological 

mechanisms behind the preference for a phase delay are not entirely known and are currently 

an area of ongoing research. Hypotheses include changes in the sensitivity to evening light, or 

decreased daytime light exposure (Carskadon, 2011; Crowley et al., 2014). 

Psychosocial Factors 

Many psychosocial factors contribute to the sleep difficulties experienced by young 

people on the autism spectrum including increased autonomy, changes in social activities, 

and increased exposure to screen time prior to bed. Each of these can result in dysregulation 

of the sleep/wake schedule, delayed SOL and reduced TST. Adolescence is marked by 

increased autonomy and independence. This may contribute to later bedtimes as adolescents 

may manage their own sleep times with less parental monitoring (Cain & Gradisar, 2010). 

This is largely incompatible with early school start times and may result in a decreased TST 

(Gamble et al., 2014; Shochat et al., 2014). ‘Catch up’ sleep is usually experienced over the 

weekends, with evidence suggesting TST in young people on the weekend is approximately 2 

hours more than on school nights (Baker et al., 2013; Crowley et al., 2018). Social 

differences including increases in extra-curricular activities and social outings may also play 

a part in the decreased sleep and later sleep onset time seen in this population (Crowley et al., 

2018; Richdale et al., 2014). Compared to childhood, young people tend to have more 

resources to attend extracurricular activities (e.g. the ability to independently travel), and 

networking with friends may be an additional factor to later bedtimes in this life stage 

(Maume, 2013). 
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Increased use of screen-based technology is increasingly observed to impact young 

people’s sleep (Cabre-Riera et al., 2019; Hale & Guan, 2014; Hisler et al., 2020; Orben & 

Pryzbylski, 2020). Device use (i.e., mobile phones, laptops, and televisions) is common 

around bedtime, with 97% of youth reporting the possession of at least one device in their 

bedroom during the night (Carskadon et al., 2011; Carter et al., 2016; Hysing et al., 2015). It 

is also known that young people on the autism spectrum spend more time engaging in screen 

time than other children their age (Stiller & Moble, 2018), with 12% of adolescents on the 

autism spectrum reported to watch TV for four or more hours per day (Kuo et al., 2014; 

Stiller & Moble, 2018). Additionally, studies suggest an increased use of mobile phones in 

this population compared to young people with a history of typical development (Kuo et al., 

2014, Mazurek & Wenstrup, 2013; Stiller & Moble, 2018). The increased ability to access 

technology is likely to lead to young people engaging in more active use of devices, 

preferring the instant gratification of device use as opposed to the delayed gratification of 

sleep (Hysing et al., 2015). Additionally, the interactive nature and real time interactions that 

are central to modern handheld devices provide a continuous psychological stimulation for 

young people, compared to less interactive devices such as television (Carter et al., 2016).  

Exposure to screens prior to bedtime can lead to delayed sleep onset and reduced TST 

in young people with and without autism (Cabré-Riera et al.., 2019; Guerreo et al., 2019; 

Hale & Guan, 2014; Mazurek et al., 2015; Perrault et al., 2019). It is thought that the artificial 

bright light in devices impacts sleep by slowing the release of melatonin, resulting in sleep 

onset delay (Cain & Grasidar, 2010; Carter et al., 2016; Mazurek et al., 2015; Touitou et al., 

2016). Furthermore, device use can reinforce evening alertness, with increased inadequate 

sleep seen in young people who use electronic devices at night (Carter et al., 2016; Histler et 

al., 2020). Media use on portable electronic devices can also increase mental or emotional 
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arousal, impacting the initiation of sleep (Carter et al., 2016; Cian & Grasidar 2010; de 

Zambotti et al., 2018; Hale & Guan, 2013). 

To summarise, the shift from childhood into adolescence/young adulthood comes 

with a combination of biopsychosocial factors that need to be considered when evaluating 

sleep disturbances in this population, and for planning successful interventions.   

The impact of sleep problems in young people on the autism spectrum 

Sleep deprivation in people with and without autism is associated with a number of 

adverse effects on one’s learning, physical and mental health, and other daytime behaviors 

(Cain & Grasidar, 2010; Mazurek & Sohl, 2016; Roberts et al., 2002). Young people on the 

autism spectrum with co-occurring sleep difficulties are at greater risks of problematic 

daytime behavior, difficulties with attention and emotional regulation, and poorer academic 

performance (Baker et al, 2013; Limoges et al., 2005; Richdale et al., 2014).  

Externalising Behaviour Difficulties 

Externalising behavior difficulties are common in young people on the autism 

spectrum and have been shown to be perpetuated by sleep difficulties (Adams et al., 2014; 

Delahaye et al., 2014; Mannion & Leader, 2014; Mazeurek & Sohl, 2016; McLay et al., 

2021; Schreck, 2021). For example, Mazurek and Sohl (2016) investigated the relationship 

between sleep disturbances and problem behaviors in young people on the autism spectrum 

from 3-19 years of age. The results found that decreased sleep duration, increased NWs, and 

parasomnias were associated with a variety of externalising symptoms. In particular, NWs 

were strongly associated with daytime behavior problems including hostility, aggression and 

inattention, in comparison to the other sleep difficulties. This indicates that multiple NWs 

have a significant impact on the daytime behavior of young people on the autism spectrum 

(Mazurek & Sohl, 2016). 
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Internalising Behaviour Difficulties 

Young people on the autism spectrum are more likely to experience anxiety, 

depression, and other negative emotional affects. (Mazurek & Petroski, 2015; Phung et al., 

2019; Williams et al., 2015). Although the directionality of these relationships are unclear, 

research suggests that internalising behavior difficulties are associated with reduced sleep 

quality and quantity in young people on the autism spectrum (Adams et al., 2014; Schreck, 

2021; Richdale et al., 2014). Furthermore, insufficient sleep may impact cognitive, 

emotional, and behavioral regulatory abilities, therefore contributing to increased 

internalising behaviour difficulties (Goldman et al., Vandekerckhove et al., 2010). 

Autism Characteristics  

Sleep difficulties have also been shown to exacerbate autistic symptoms including 

communication and social difficulties, overactivity, and repetitive behaviors (Adams et al., 

2014; Loring et al., 2018; Rattaz et al., 2018; Richdale & Baker., 2014). Young people on the 

autism spectrum who get relatively fewer hours of sleep have been shown to display more 

characteristics of autism such as stereotypy, difficulties in communication, and sensitivity to 

external stimuli (Delahaye et al., 2014; Schreck et al., 2004). For example, sleep deprivation 

can increase the psychosocial demands present in a social environment and require more 

internal regulatory capacity for social interactions. Young people who are not on the autism 

spectrum with sleep difficulties have been found to regulate their social interactions more 

appropriately while sleep deprived, compared to young people on the autism spectrum 

(Phung & Goldbery, 2017).  

Communication and social difficulties can also increase the difficulties of forming 

and maintaining relationships with peers and family. For example, in one study by Phung and 

Goldberg (2017) young people on the autism spectrum with sleep difficulties were found to 

experience increased social and communication difficulties, in comparison to typically 
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developing controls. Evidence from this study suggests that young people who are not on the 

autism spectrum, but have sleep difficulties, are able to regulate their social interactions to a 

greater extent than young people on the autism spectrum with sleep difficulties (Phung & 

Goldberg, 2017). Moreover, Hoffman et al (2005) found significant correlations between a 

young persons’ sleep difficulties, and parent-reported scores on an autism diagnostic tool. 

This included increased social interaction and stereotyped behaviours for those with greater 

sleep difficulties, highlighting the potential relationship between sleep and characteristics of 

autism. 

Cognition and Learning  

Sleep deprivation in young people with autism has also been associated with cognitive 

challenges including processing speed and attention to tasks (Limoges et al., 2013; Nadeau et 

al., 2015; Richdale & Schreck, 2009; Taylor et al., 2012). It is understood that sleep plays a 

role in plastic cerebral changes regarding cognition, learning, brain processing, and working 

memory (Beebe, 2011: Stickgold & Walker, 2005). Due to the key role sleep has with these 

functions, it is not surprising that sleep difficulties are associated with lower academic grades 

and greater learning challenges in young people on the autism spectrum (Calhoun et al., 

2020), and young people who are typically developing (Curcio et al., 2006). Calhoun et al. 

(2020) found an association between poor working memory and greater learning difficulties 

in 12–17-year-olds on the autism spectrum with clinically elevated sleep difficulties, in 

comparison to young people on the autism without clinically elevated sleep difficulties 

(Calhoun et al., 2020). Furthermore, Limoges and colleagues (2013). investigated daytime 

cognitive performance in 17 young adults on the autism spectrum and 14 typically 

developing age matched controls. Participants TST was recorded and compared with 

cognitive performance measures including working memory, processing speed and sustained 

attention. Participants on the autism spectrum showed markers of poor sleep and cognitive 
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functioning in comparison to their typically developing controls. This study highlights the 

cognitive impact that poor sleep can have on a young person on the autism spectrum, to a 

greater extent than those who are not on the autism spectrum (Limoges et al., 2013). 

Family Outcomes 

The impacts of sleep disturbances are not isolated to the young person. For example, 

parents of young people with sleep difficulties experience high rates of depression, fatigue, 

and stress (Adams et al., 2014; Carnett et al., 2020; Goldman et al., 2012; Liu et al., 2020; 

Phung et al., 2019). Additionally, it is common for parents and siblings of young people on 

the autism spectrum with sleep difficulties to also have sleep difficulties of their own (Hodge 

et al., 2014). Sleep difficulties have been found to contribute to parental stress, over and 

above autism symptoms in isolation (Hoffman et al., 2008; Gallagher et al., 2009).  

Previous research has highlighted that reducing sleep difficulties in children and 

young people on the autism spectrum may led to more optimal outcomes in the 

aforementioned areas (Calhoun et al., 2020; Hoffman et al., 2017; Mazeurek & Sohl, 2016; 

Schreck, 2021). However, given the multiple impacts of sleep difficulties on both young 

person and family outcomes, further evaluation of the effectiveness of behavioral sleep 

interventions, including any collateral benefits, is needed.  

Behavioral Theory of Sleep Disturbances 

The principles of classical and operant conditioning have been used to explain the 

development and maintenance of sleep problems in young people on the autism spectrum. 

The development of sleep difficulties may be a result of young people failing to learn 

appropriate routines and behaviors that lead to sleep onset (Blampied, 2013). Operant 

conditioning stipulates that the context before and after a behavior shapes the likelihood of 

the reoccurrence of that behavior in similar contexts, and classical conditioning describes 
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how antecedents shape behavior (Blampied, 2013). In order for an individual to transition 

from wakefulness to sleep, physiological and cognitive arousal must be at a low level 

(Blampied, 2013). The steps in the bedtime routine (i.e., putting on pyjamas, brushing teeth, 

reading a bedtime story, lying still in bed) are part of a behavior chain that provides cues for 

the transition to sleep (Blampied, 2013). Completing each step in the behavior chain acts as a 

reinforcer for the preceding step, and also as a discriminative stimulus for the following step 

in the chain. Sleep interfering behaviors and cognitions can disrupt this behavioral chain and 

interfere with sleep onset (Perlis & Lichstein, 2003).  

Operant learning describes how behavior is influenced by its antecedents (events or 

stimuli that precede the behavior) and its consequences (the contingencies of reinforcement 

and punishment that follow a behavior). Consequences shape behavior through positive and 

negative reinforcement, influencing the likelihood of the reoccurrence of that behavior, and in 

the context of sleep, the maintenance of sleep difficulties. Behaviours that are reinforced will 

occur with increased frequency, and behaviors that are punished will be less likely to occur in 

future (Richdale et al., 2014). Sleep interfering behaviors may be operantly controlled if the 

child learns that displaying the behavior results in the postponement of sleep (i.e., negative 

reinforcement or escape), they receive preferred activities or tangibles (i.e., positive 

reinforcement) or social attention, all of which can reinforce the sleep interfering behaviors 

(Didden et al., 2002). Conversely, under certain conditions (e.g., if an individual is 

sufficiently tired), sleep itself can act as a reinforcer.  

According to the principles of classical conditioning, sleep onset can be conditioned 

by a stimulus (e.g., the presence of a soft toy, darkness, warm and comfortable bed) whereby 

the continuous pairing of the stimulus and sleep results in an association between the two 

(Meltzer & Crabtree, 2015). Over time, an individual may come to rely on the presence of 

these stimuli in order to fall asleep and re-establish sleep after a NW (e.g. requiring the 
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presence of a soft toy to initiate sleep). Stimuli that the child comes to associated with sleep, 

that are present in the behavior chain, are factors the child can independently create for 

themselves (e.g. cuddling a soft toy) meaning they are able to be self-sufficient when re-

initiating sleep after a NW. By contrast stimuli that are not available all night or that require 

external input, such as parental assistance, toys or handheld devices, or sleep environments 

that are not the child’s own bed, can become problematic (Meltzer & Crabtree, 2015). To 

summarise, when analysing sleep difficulties from a behavioral approach, identifying the 

antecedents and consequences which are maintaining sleep interfering behaviors is crucial for 

developing treatment protocols.  

Cognitive Theory of Sleep Disturbances 

 Cognitive components such as intrusive thoughts, erroneous beliefs, and excessive 

worries can explain the difficulties some individuals have with the initiation and maintenance 

of sleep (Harvey, 2002; Harvey, 2005; Richdale et al., 2014; Riemann et al., 2010; Schmidt et 

al., 2011). This model suggests that individuals who experience sleep difficulties have a 

predisposition to anxious states, psychological stressors and cognitive arousal, and experience 

intrusive thoughts during the pre-sleep period (Harvey, 2005). This increased cognitive state 

results in attention being directed to monitor salient internal (e.g., body sensations) and 

external (e.g., the sleep environment) indicators of poor sleep (Espie, 2002; Harvey, 2002). 

The hypervigilance towards perceived sleep interfering threats and negative cognitive activity 

that accompanies this monitoring can result in heightened physiological and emotional 

distress. As a consequence of this, arousal is increased and further difficulties in sleep 

initiation are experienced (Richdale et al., 2014). Anxiety can further exacerbate sleep 

problems when individuals believe they have had significantly less sleep. This can result in 

increased reported experiences of daytime fatigue (Harvey, 2002; Harvey, 2005; Riemann et 

al., 2010). Monitoring for sleep related threats also occur during the day through individuals 
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calculating how many hours of sleep they have obtained, monitoring their body signs for 

symptoms of poor sleep, and monitoring their body throughout the day for signs of fatigue 

(Semler & Harvey, 2004).  

The maintenance of sleep difficulties is through erroneous beliefs regarding the 

efficiency of sleep, and safety behaviors the individual engages in which are believed to help 

with successful sleep onset. Safety behaviors are actions that one takes to prevent a feared 

outcome (i.e., lack of sleep). These may include staying in bed for long periods while awake 

or holding a belief that a certain length of time on a device aids in sleep initiation (Semler & 

Harvey, 2004). Safety behaviors contribute to the persistence of sleep difficulties and prevent 

the disconfirmation of unhelpful beliefs, while simultaneously increasing the risk of the 

feared outcome (e.g. decreased sleep; Harvey, 2002; Riemann et al., 2010). 

Treatment for Sleep Problems in Individuals on the Autism Spectrum 

  Research has identified several approaches for treating sleep difficulties in young 

people on the autism spectrum. The approach taken can be selected based on precipitants to 

the sleep difficulty, presentation of the young person, and personal preference (Richdale & 

Schreck, 2009; Oyane & Bjorvatn, 2005). 

Pharmacological Approaches 

Pharmacological approaches such as exogenous melatonin have strong empirical and 

clinical support for the treatment of sleep difficulties in children on the autism spectrum.  

Exogenous melatonin is most commonly prescribed to manage difficulties with sleep onset 

and maintenance and has been demonstrated to be effective in reducing SOL and increasing 

TST (Bruni et al, 2015; Malow et al., 2016; Schroder et al., 2019).  Exogenous melatonin 

may act to correct a deficiency in the amount of melatonin produced, or to entrain a circadian 

rhythm that is outside of the individual’s desired sleep/wake times (Cortese et al., 2020; 
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Johnson & Malow, 2008). There is evidence to suggest there are disrupted levels of 

melatonin in individuals on the autism spectrum, where daytime melatonin levels are 

elevated, and the surge of melatonin at night-time is decreased. Genetic and functional 

differences in the regulation of the melatonergic pathway may be the mechanism liable for 

these differences (da Silveira Cruz–Machado et al., 2021).  

While it is effective in reducing sleep onset delay, melatonin is less effective in the 

treatment of NWs and it does not target the behavioral factors that may be maintaining the 

individual’s sleep difficulty (Blampied, 2013). There is also a small body of research 

documenting negative side effects of melatonin including enuresis, depression and excessive 

daytime sleepiness (Andersen et al., 2008; Guénolé et al., 2011). It is also noteworthy that 

there are no established guidelines for melatonin use, and research suggests that doses used 

within young people on the autism spectrum range from 0.1–12mg (Bruni et al., 2015). In 

spite of these limitations, melatonin is largely regarded as being effective, safe and widely 

accepted by parents (Malow et al., 2012). In New Zealand, melatonin is one of the most 

commonly prescribed medications to children and adolescent’s on the autism spectrum 

(McLay et al., 2021).  

In regard to autistic young people, melatonin has been shown in many studies, to be 

efficacious (Doyen et al., 2011; Malow et al., 2012; Maras et al., 2018;). For example, Maras 

et al. (2018) investigated the use of 2–5 mg of melatonin or a placebo on 125 children and 

adolescents on the autism spectrum of 2–17.5 years of age in a double blind randomized 

study. After 13 weeks, significant improvements were observed in those in the melatonin 

group for SOL, TST and sleep maintenance. After week 13, all participants, including those 

in the placebo group, were administered melatonin for 39 weeks, to examine the long term 

effects of the medication. Positive sleep results were maintained after 39 weeks, highlighting 

the short - and long-term efficacy of melatonin in children and adolescents on the autism 
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spectrum (Maras et al., 2018). These findings have been replicated in a number of studies 

(Abdelgadir et al., 2018; Guenole et al., 2011; Malow et al., 2012). 

Behavioral Sleep Interventions  

Behavioural interventions are those that are based on the principles of Applied 

Behaviour Analysis (ABA). Behavioral interventions focus on modifying the environment to 

facilitate behavior change through a variety of techniques such as extinction, reinforcement 

and targeted skill acquisition (Carnett et al., 2020; McLay et al., 2020). The use of behavioral 

strategies in the treatment of sleep difficulties in young people on the autism spectrum has 

strong empirical support (Catriona et al., 2013; Loring et al., 2018; Van Deurs et al., 2019). 

Within the context of sleep, behavioral interventions focus on modifying the daytime and 

sleep environment to facilitate behavior change, and the modification of consequences for 

sleep interfering behavior (Carnett et al., 2020; McLay et al., 2020). This includes sleep 

hygiene, sleep restriction, bedtime fading with- and without response cost, stimulus control, 

visual aids,  relaxation strategies, extinction, and use of rewards. 

 

Sleep Hygiene. Modifications to sleep hygiene is often the first step in treating sleep 

difficulties. Sleep hygiene refers to behaviors that promote sleep onset and maintenance by 

controlling emotional regulation and physiological arousal (Richdale & Schreck, 2019). A 

structured and consistent bedtime routine, a dark and comfortable sleep environment, and the 

avoidance of sleep interfering activities or items before bedtime are key components of good 

sleep hygiene (Christodulu et al., 2004). Other considerations are daytime behaviors such as 

caffeine and alcohol intake, exercise levels, and nutrition choices (Richdale & Schreck, 

2019).  

Interventions that enhance sleep hygiene have been demonstrated to be effective in 

children, adolescents and young adults (Christodulu et al., 2004; Goldman et al., 2017). For 
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example, Tan et al. (2012) examined changes in sleep quality and day time emotional and 

behavioral symptoms in young people 10 – 18 years of age, following modification to sleep 

hygiene. One 90 minute session was delivered to participants and included sleep hygiene 

rules for related to; food, emotions, routine, restriction, environment, and timings. For 

example, rules regarding emotions were “Set a time during the day for things you want to 

think about or plan for”, “Wind down and relax 30 minutes before bed”, “Try not to worry, 

think about things, or plan things in bed”. Post-intervention support in the form of fortnightly 

phone calls and informal one-on-one sessions every six weeks also were included in the 

treatment. Significant improvements were observed for all participants across multiple 

measures including the Adolescent Sleep Hygiene Scale, Pittsburgh Sleep quality index, 

Paediatric Daytime Sleepiness Scale, and Sleep Disturbance Scale for Children, indicating 

the effectiveness of a sleep hygiene based intervention (Tan et al., 2013).  

Sleep hygiene is commonly used in conjunction with other behavioral methods, when 

treating sleep difficulties in young people with autism. Within these studies these 

modifications have included visual aids to facilitate understanding of an appropriate bedtime 

routine, and checklists to ensure they are following positive sleep hygiene practices (Cortese 

et al., 2020; Richdale & Schreck, 2019; Van Deurs et al., 2019). There is no current research 

investigating sleep hygiene as a sole intervention for young people on the autism spectrum, 

however a plethora of research highlights the importance of the inclusion of a sleep hygiene 

component within sleep treatments for this population (Christodulu et al 2004; Richdale & 

Schreck, 2019; Vriend et al., 2011). 

 

Sleep restriction. Sleep restriction involves restricting the young person’s bedtime 

and wake time to ensure they are asleep for 90% of the total time they spend in bed. Sleep 

times are calculated from data such as sleep diaries and video footage, and in accordance with 
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what is an appropriate amount of sleep for a person of that age (Maurer et al., 2018; Sidani et 

al., 2019; Perlis et al., 2005, p. 14). For example, if an individual reports spending 10 hours in 

bed, but they are only asleep during six of those hours, they would initially be assigned a six 

hour sleep window (Maurer et al.., 2018; Kyle et al., 2015; Spielman et al., 2011). If the 

individual does not fall asleep within 15 minutes of being in bed, they are to leave bed and 

engage in a relaxing activity. If the individual falls asleep within a short amount of time while 

in bed, and has a SE above 85% , their bedtime is slowly brought forward until the desired 

bedtime is reached (Kyle et al., 2015; Maurer et al., 2018; Perlis & Lichestein, 2003; 

Spielman et al., 1987; Vriend et al., 2011). By limiting the opportunity for sleep, homeostatic 

physiological sleep pressure is increased, and decreases in SOL and NWs have been observed 

(De Bruin et al., 2015; Miller et al., 2014; Luiselli et al., 2020; Turner & Johnson, 2013; 

Vriend et al., 2011).  

Sleep restriction is commonly used in CBT-I, along with other cognitive and 

behavioral methods, for young people who present with sleep difficulties (De Bruin et al., 

2015; De Bruin et al., 2017). However, its use as a stand-alone technique has not yet been 

studied in young people. Sleep restriction is commonly used in conjunction with sleep 

hygiene practices among children on the autism spectrum (Christodulu et al., 2004). 

Christodulu et al. (2004) investigated the impacts of sleep restriction in conjunction with 

sleep hygiene for children between 2 - 5 years of age with developmental disabilities and co-

occurring sleep difficulties. The method of sleep restriction was paired with sleep hygiene 

practices, across a 20-week period. The results showed reductions in NWs and daytime naps 

at the end of the intervention (Christodulu et al., 2004). There are no available studies to 

examine the efficacy of sleep restriction on adolescents and young adults on the autism 

spectrum, however bedtime fading has been used in this population (Luiselli et al., 2020; Van 

Deurs et al., 2019).  
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Bedtime Fading. Bed time fading is a similar technique to sleep restriction that 

focuses on altering the bedtime of the individual as opposed to the total time in bed. The 

person’s bedtime is set at a time where they are likely to fall asleep within 15 minutes. Once 

the young person reliability falls asleep within 15 minutes, the bedtime is systematically set 

at an earlier time until the desired bedtime is reached. The wake time of the young person 

stays the same throughout the procedure, and daytime naps are eliminated in order to retain 

the highest amount of sleep pressure (Christodulu et al., 2004; Luiselli et al., 2020; Vriend et 

al., 2011).   

A number of studies have investigated bedtime fading in children on the autism 

spectrum (Delemere & Dounavi, 2018; Van Deurs et al., 2019; Vriend et al., 2011), however 

there is less literature focusing on the adolescent population, or examining its effects when 

used as a standalone intervention. Van Deurs et al. (2019) used bedtime fading, along with 

additional behavioral interventions, as treatment for three adolescents on the autism 

spectrum. Each adolescent’s bedtime was set at 15 minutes within their typical sleep onset 

time, with the bedtime moving earlier in increments of 15 minutes as they continued to fall 

asleep faster. Bedtime fading ceased when the desired bedtime was reached. This method, 

along with additional behavioral interventions, produced significant decreases in NWs, early 

rise times, and sleep onset delay (Van Deurs et al., 2019).  

Additionally, Luiselli et al. (2020) used bedtime fading in a case study with an autistic 

18 year old. The young person presented with delayed sleep onset, and a low TST. Following 

a bedtime fading procedure across the course of 120 nights, the participant was able to 

decrease SOL from 2-4 hours, to 15-60 minutes (Luiselli et al., 2020). Both of these studies 

provide preliminary evidence of the effectiveness of  bedtime fading procedures when 

applied with young people on the autism spectrum. 
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Faded bedtime with Response Cost. Faded bedtime with response cost (FBRC) is 

another technique commonly used within individualised behavioral interventions. This 

method follows bedtime fading as described above but additionally requires the young person 

to leave their bed for up to one hour if sleep initiation is not achieved within 15 minutes 

(Christodulu & Durand, 2004; Vriend et al., 2011; Piazza et al., 1997). During the time out of 

bed, the young person is instructed to engage in activities that do not result in hyperarousal. 

This increases the likelihood of rapid SOL after they have returned to bed, and increases the 

reinforcement value of sleep (Vriend et al., 2011; Piazza et al., 1997). FBRC has been used 

with children and young people on the autism spectrum. For example, Piazza et al (1997) 

used this procedure with four individuals on the autism spectrum, two children and two 

adolescents. The findings of this study showed improvements in SOL, TST and reductions in 

disturbed sleep, across all participants (Piazza et al., 1997). Similarly, Moon et al. (2010) 

investigated its use with three children on the autism spectrum (8-9 years of age) . Parents 

were instructed to implement a FBRC procedure individualised for their child across a 5-8 

week intervention. The results demonstrated a reduction in SOL, associated daytime 

sleepiness, and challenging daytime behaviors (Moon et al., 2010). No further studies were 

identified that focused on the use of FBRC on adolescents or young adults on the autism 

spectrum, with research focusing on sleep restriction and bedtime fading (Van Deurs et al., 

2019; Vriend et al., 2011) 

 

Stimulus Control.  Stimulus control aims to strengthen the discriminative stimuli in 

the bedroom environment that provide cues for sleep onset while also eliminating 

discriminative stimuli that interfere with sleep (e.g., device use in bed; Bootzin & Stevens, 

2005; Blampied & Bootzin, 2013). The consistent presence of stimuli prior to sleep onset 

(e.g. putting on pyjamas, brushing teeth, reading a bedtime story) act as cues for feelings of 
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tiredness, and these behaviors are then reinforced by the act of falling asleep. However, 

individuals with sleep difficulties can spend large periods of time awake in bed, anxious and 

frustrated due to their lack of sleep. In turn, the sleep environment may become a cue for 

arousal (Richdale et al., 2014; Harvey, 2005). Therefore, the main objective of this technique 

is to reassociate the bed and bedroom with rapid sleep onset, by diminishing cues for 

wakefulness in that environment (Bootzin & Stevens, 2005; Morin et al., 1999; Richdale et 

al., 2014). Recommendations for stimulus control include avoiding sleep incompatible 

behaviors in the bedroom, only using the bed for sleep, only going to bed when sleepy, and 

leaving the bed if sleep onset has not occurred within 15 minutes (Bootzin & Stevens, 2005). 

Stimulus control can further be strengthened by getting up at the same time every morning, 

and avoiding napping (Dewald-Kauffmann et al., 2019; Palermo et al., 2016).  

There is evidence supporting the effectiveness of stimulus control strategies with 

typically developing young people (De Bruin et al, 2014; Dewald-Kauffmann et al., 2019), 

but less so with young people on the autism spectrum. In these studies, stimulus control 

techniques have included avoiding stimuli that are associated with wakefulness or arousal in 

the bed, such as homework and phone use, and to avoid getting into bed before feeling sleepy 

(Hendricks et al., 2014). Additionally, within these studies, if the participant had a SOL of 

over 20 minutes, they were to get out of bed and engage in an alternative activity for 20 

minutes (De Bruin et al, 2014; Dewald-Kauffmann et al., 2019).  

Palermo et al. (2016) used stimulus control and other cognitive and behavioral 

methods to treat prolonged sleep awakenings with young people (11 – 18 years of age) with 

co-occurring conditions not including autism. Stimulus control was found to be a 

generalisable technique across participants, resulting in reductions in sleep disturbances 

(Palermo et al., 2016). No further studies were identified that used stimulus control 

procedures in isolation, in the treatment of sleep difficulites among young people on the 
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autism spectrum. However, stimulus control is a key technique in multicomponent 

interventions such as CBT-I (Aslund et al., 2020; Aslund et al., 2019; McCrae et al., 2019; 

Schlarb et al., 2011).  

 

Visual Aids. Visual aids can be used to support the understanding and 

implementation of sleep facilitating behaviors. Social stories, visual timetables, visual 

images, and checklists can be modified to portray individualised target skills, or may provide 

prompts to promote independence for young people on the autism spectrum (Mairs et al., 

2006; Walters et al., 2016). Social stories can be used to introduce and explain cognitive and 

behavioral concepts to a young person by explaining a rationale in terms the young person 

can understand. In the context of sleep difficulties, a social story can be individualised to 

depict the young person’s bedtime routine, expectations of behaviors, and reinforcement 

contingencies (McLay et al., 2019). In regards to in the sleep context, social stories have been 

used within a multicomponent, individualised, behavioral intervention, resulting in reductions 

in associated sleep difficulties in adolescents on the autism spectrum (Van Deurs et al., 

2019).  

Visual aids such as checklists can also be used to assist with self-monitoring. Self-

monitoring is a technique that can improve behavior by reflecting when behavioral 

performance was successful or unsuccessful (Carr, 2016; Mairs et al., 2006). For example in 

adolescents, self-monitoring in the form of a sleep diary has been shown to reduce 

engagement in stressful and anxiety provoking activities before bed (Mairs et al., 2006). 

Mairs et al. (2006) investigated the use of self-monitoring sleep hygiene behaviors and sleep 

difficulties in typically developing university aged students. All participants were given 

instructions on how to generate solutions to barriers of implementing sleep hygiene practices, 

and select appropriate behaviors consistent with their sleep hygiene goal. Additionally, half 
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of the participants self-monitored by recording a sleep diary every night detailing their sleep 

and wake times, number of NWs, perceived sleep quality, and mood and alertness upon 

waking. The participants recorded if they completed their targeted sleep hygiene behaviors on 

the previous day, and identified if it may have influenced their previous night’s sleep. 

Strengths and areas for improvement for their sleep hygiene behaviors were recorded. Those 

in the self-monitoring group had greater adherence to their targeted sleep hygiene practice 

and increased SE, in comparison to the group who did not self-monitor (Mairs et al., 2006).  

There are few studies that have evaluated the effects of self-management techniques 

in young people on the autism spectrum. A meta-analysis identified 12 studies pertaining to 

self-monitoring strategies for challenging behaviors in autistic young people, not including 

sleep difficulties, concluding that self-monitoring is a suitable technique for this population 

(Carr, 2016). 

 

Relaxation Strategies. Relaxation techniques are commonly used in conjunction with 

other behavioral interventions as a means to reduce physiological and cognitive arousal that 

is commonly reported by those with sleep difficulties (Blake et al., 2019; Morin et al., 1999; 

Reaven et al., 2009). Relaxation techniques require practice over a period of a few weeks in 

order to achieve mastery, but have been adapted to be developmentally appropriate for a 

range of ages (Ma et al., 2018; White et al., 2009). A common relaxation technique is 

progressive muscle relaxation (PMR) where one systematically tenses and releases muscle 

groups through the body, commonly accompanied with an auditory or visual cue (Van Deurs 

et al., 2021). PMR reduces muscle tension by helping the individual recognise when they are 

holding tension in their body, therefore they can consciously relax (Morin et al., 1999). 

Application of PMR has been shown to reduce stress and anxiety (Aritzeta et al., 2017) and 

has evidence in supporting treatment for insomnia experienced by adults with a history of 
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typical development (Taylor & Roane, 2010). In children, PMR has been taught using soft 

toys and a verbal relaxation script (Taylor & Roane, 2010), and has been taught through 

modelling in the adolescent population (Nickel et al., 2005). 

  Relaxation strategies have been implemented in multicomponent interventions for 

young people on the autism spectrum (Floress et al., 2017; Loring et al., 2016; Rosenblatt et 

al., 2011; Van Deurs et al., 2019). In the context of sleep interventions, relaxation strategies 

are used alongside other behavioral methods. Loring et al. (2016) used an educational 

program for young people on the autism spectrum who experienced delayed sleep onset 

and/or NWs. Relaxation techniques were taught through role play and modelling during 

intervention delivery, and generalised at home with parental support. Across the intervention, 

parental support for relaxation strategies was faded and the young person was encouraged to 

implement relaxation while attempting sleep initiation. Actigraphy data and parental reported 

data showed improvements in SOL following intervention (Loring et al., 2016).  

Functional Behavioral Assessment  

Functional behavior assessment (FBA) is a tool that is used to identify the relationship 

between observed behavior and its antecedents and consequences, to determine the function 

the behavior serves, and stimuli that may be impacting the target behavior (Blampied, 2013). 

In FBA, outcome measures are assessed to form a comprehensive hypothesis of the function 

of the target behavior. FBA can be used within many contexts, including within the 

classroom and in organisations, and for a wide range of behaviors (Blampied, 2013; 

Blampied & Bootzin, 2013; Kodak & Piazza, 2008). By targeting the main function of the 

behavior and unique contributions from the environment, more efficient interventions and 

treatment plans are able to be developed (Jin et al., 2013; Kodak & Piazza, 2008; Roane et 

al., 2016;) 
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Within the sleep context, FBA has been frequently used to identify the antecedent and 

consequence variables impacting the onset and maintenance of sleep (McLay et al., 2020; 

Kodak & Piazza, 2008). The sleep problem/s are assessed using a variety of direct and 

indirect measures, such as information obtained from interviews (e.g., the Sleep Assessment 

Treatment Tool; SATT), sleep diaries and video analysis. Behaviours do not always hold the 

same function across individuals, meaning that it is critical to target the main functions of the 

sleep-interfering behavior and contingencies of reinforcement pertinent to the individual. 

There is a strong body of evidence that demonstrates the effectiveness of function-based 

interventions for sleep problems in young people on the autism spectrum (Jin et al., 2013; 

McLay et al., 2017; McLay et al., 2019; Van Deurs et al., 2019). 

Young-Person-Led Sleep Interventions  

Sleep interventions for children and young people on the autism spectrum are 

commonly delivered by parents, meaning that parents are used as the main change agents. 

Using a young-person-led intervention approach is important for increasing engagement with 

intervention and increasing intervention effects (Bailey et al., 2014; Van Deurs et al., 2019). 

Sleep interventions led by young people on the autism spectrum can be effective as it 

increases their knowledge of sleep interfering and sleep facilitating behavior. By using the 

young person as the primary intervention agent, as opposed to parents or caregivers, the 

ability to resolve one’s own sleep difficulty is facilitated (Van Deurs et al., 2019). 

Additionally, by involving the young person in measurement of the sleep problem, (e.g., by 

asking them to complete sleep diaries), a more representative and accurate understanding of 

sleep difficulties experienced by that individual may be gathered. For example, parent 

reported data does not always capture covert behaviors or NWs that are difficult to detect, 

resulting in an underestimation of sleep disturbances (Baker et al., 2013; Ho et al., 2015). 
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Van Deurs et al. (2019) used a behavioral intervention focusing on adolescents as the 

primary change agents, with support from their parents. Using FBA, individuals’ sleep 

difficulties were assessed, and behavioral interventions were selected to target the factors 

underlying the sleep problem/s. Adolescent-led interventions included psychoeducation about 

sleep-facilitating behaviors, relaxation techniques such as progressive muscle relaxation and 

deep breathing, use of sleep checklists, modelling, social stories, and other visual aids to 

increase engagement and adherence to interventions. Parents were included in the 

interventions as needed. Parent-mediated interventions included faded bedtimes and sleep 

restriction, enforcing limits, and providing clear facilitative sleep preparation (e.g. consistent 

routines and clear instructions). Positive reinforcement for appropriate sleep behaviors was 

also frequently used. Sleep disturbances, including delayed sleep onset, early morning 

wakings, and NWs, reduced following intervention and were maintained at 18-24 months 

follow up. The adolescent-led approach was also rated as acceptable by adolescent 

participants (Van Deurs et al., 2019). In the existing literature, no other available studies 

could be found that evaluated young-person-led sleep interventions for people on the autism 

spectrum. 

Cognitive Behavioral Therapy  

Cognitive behavioral therapy (CBT) is a combination of cognitive and behavioral 

therapeutic techniques (Ho et al., 2015).  CBT is based on the theory that thought patterns can 

lead to dysfunctional thinking and negative emotions (Binnie & Blainey, 2013). The primary 

goal of CBT is to influence problem behavior by identifying and challenging maladaptive 

thoughts and beliefs, and anxious self-talk. Individuals are guided to recognise maladaptive 

thought processes that produce unhelpful or inaccurate thoughts. Cognitive strategies such as 

thought recognition and cognitive restructuring to address unhelpful thinking styles is used to 

aid this process (Binnie & Blainey, 2013; Dewald-Kaufmann et al., 2019; James et al., 2013). 
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Additionally, the validity of thoughts are challenged and replaced with more helpful 

cognitions through a variety of techniques including thought records and behavioral diaries 

(Taylor & Roane, 2010). Behavioural strategies such as modelling, relaxation, extinction, and 

exposure are integrated into treatment dependent on the presentation of the individual (James 

et al., 2013).  

CBT has been used to treat children and adolescents with a variety of clinical 

presentations, and there is a large body of evidence demonstrating the effectiveness of CBT 

in treating many pathologies presented in typically developing young people (Blake et al., 

2017; Garber et al., 2016; James et al., 2013; Walters et al., 2016) including anxiety, post-

traumatic stress, and depressive disorders (David-Ferdon & Kaslow, 2008; Gearing et al., 

2013; Kreslins et al., 2015; Smith et al., 2007). 

A small number of studies have evaluated CBT in young people on the autism 

spectrum. Within these studies CBT was used to target anxiety, phobias, OCD, externalising 

disorders, and social challenges. Study outcomes from this literature suggest that CBT is 

effective in reducing associated internalising and externalising symptoms, outperforming 

waitlist controls, or purely behavioral, or cognitive techniques. (Ooi et al., 2008; Perihan et 

al., 2019; Rotheram-Fuller & MacMullen, 2011; Weiss et al., 2018; Weston et al., 2016; 

Wood et al., 2009). For example, in a pilot study by Ooi et al. (2008), three children on the 

autism spectrum with co-occurring anxiety were provided group CBT during 90 minute 

sessions, delivered weekly across 16 weeks. Within the group CBT sessions, role play, 

modelling and group discussions were utilised, with adaptations such as visual aids and social 

stories. The results reflected a reduction in children’s anxiety and a reduction in stress for the 

parents and teachers of the participants (Ooi et a., 2008).  

More recently Wood et al. (2020) compared the effectiveness of a standard protocol 

of CBT, a modified CBT geared towards autism, and treatment as usual, with children 7– 13 
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year old children with autism and co-occurring anxiety. The standard CBT protocol was 

based on the Coping Cat programme (Kendall & Hedtke, 2006) where participants received 

16 weekly sessions that were 60 minutes in length. The main features of this program were; 

(1) identifying anxious feelings and their bodily response to anxiety; (2) identifying their 

expectations and thoughts during anxiety provoking situations; (3) modifying anxious self-

talk into coping self-talk; (4) exposure through in-vivo or imaginal exposure; (5) recognising 

performance on tasks and self-reinforcement for appropriate behaviors. CBT, modified to be 

more appropriate for autism, was also delivered across 16 weeks but in 90 minute sessions, 

with the first half of the session with the parents, and the second half with the child. 

Adaptations for children on the autism spectrum included: (1) personalising treatment to 

address features of autism (e.g. longer session length to go at the participant’s pace, regular 

breaks to maintain attention and for sensory needs, and the use of visual aids); (2) using 

antecedent based practices and rewards to decrease aggressive and noncompliant behaviors; 

(3) implementing social skills training; (4) incorporating the child’s special interest to 

enhance engagement; (5) rewards if the child reaches target behaviors. Treatment as usual 

consisted of appropriate referrals and continuation in the service that the family was enrolled 

in. Children who received standard or modified CBT displayed a significantly lower 

frequency and intensity of anxious symptoms, with modified CBT outperforming the 

standard protocol, in comparison to treatment as usual (Wood et al., 2020).  

 In another study, Luxford et al. (2017) used a school based CBT intervention for 

treating anxiety in 11–15 year olds on the autism spectrum. A six week program was 

delivered by a clinician, consisting of weekly sessions of 90 minutes in length, or a wait-list 

control condition. Participants were supported through the CBT sessions by their teacher aid, 

and encouraged to apply strategies learned in session to general situations in school. 

Following a CBT intervention with teacher aid support, participants showed a reduction in 
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anxious symptoms including school and social anxiety, with these reductions maintained at 6 

weeks follow-up (Luxford et al., 2017). 

Few studies focusing on middle adolescents and young adults have been conducted. 

Wise et al. (2019) trialed CBT for young people on the autism spectrum, aged 16–20 with co-

occurring anxiety. Seven participants took part in a CBT programme with modifications for 

the autistic population such as increased visual aids, rewards for completion of exposure 

therapy, social skills training and special interest incorporation. Additionally, the acronym 

KICK was used as a prompt for remembering the steps to manage anxious thoughts. The first 

step of KICK (knowing I’m nervous) involved the participant becoming aware of their bodily 

cues when they are anxious. The second step (irritating thoughts) was to identify thoughts 

and cognitive distortions that negatively contributed to anxious symptoms. The third step 

(challenge thoughts) involved looking at the evidence for and against the irritating thoughts. 

The final step (keep practicing) encouraged the young person to continue practicing and 

building on learned skills to overcome their fears and other anxiety provoking stimuli. A fear 

hierarchy and exposure therapy procedure was also followed across the 16 week intervention. 

The participants’ parents were encouraged to be a part of the therapeutic process, five 

participants had full parental involvement and the remining two had partial parental 

involvement. Parental involvement involved reinforcing skill development, reassuring their 

young person, and providing opportunities for the exposure therapy. The results of this study 

concluded that participants anxiety symptoms were significantly reduced from baseline to 

post-treatment (Wise et al., 2019).  

Although research has demonstrated CBT can be effective with young people on the 

autism spectrum, the individual facilitation of CBT with limited help from an adult figure 

such as a teacher or a parent has not fully been studied. Furthermore, research has tended to 
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focus on the solely child or younger adolescents, with a large focus on the psychopathology 

of anxiety. 

Cognitive Behavioral Therapy for Insomnia 

Cognitive behavioral therapy for insomnia (CBT-I) is an extension of CBT and uses 

both cognitive and behavioral approaches to specifically target sleep difficulties. CBT-I 

approaches are short term and goal oriented, aiming to address unhelpful thought processes 

and ruminations that contribute to insomnia (Morin et al., 2006). CBT-I is typically delivered 

across four-eight one hour sessions, either face to face session, or via an online format (Blake 

et al., 2017; Edinger & Carney, 2015; McCrae et al., 2020; Perlis et al., 2005). Individuals are 

guided to identify the predisposing, precipitating and perpetuating factors involved in their 

sleep disturbance (Wetzler & Winslow, 2006). In regard to cognitive strategies, CBT-I targets 

underlying thought patterns, negative sleep related cognitions and sleep interfering beliefs 

through cognitive therapy (Perlis et al., 2005; Edinger & Carney, 2015). Psychoeducation is 

also a key part of CBT-I, and involves educating the young person on appropriate sleep 

hygiene practices and information on sleep cycles and the circadian rhythm (Paine & 

Gradisar, 2011). 

 Behavioural approaches include relaxation strategies, the elimination of sleep 

interfering behaviors and enhancing appropriate sleep hygiene practices (Blake et al., 2017; 

Orchard et al., 2020; Wetzler & Winslow, 2006). Important behavioral interventions are sleep 

restriction and stimulus control, which are two foundational techniques to standardize one’s 

sleep/wake schedule. By eliminating behaviors in bed that are sleep interfering through 

stimulus control, and restricting the time spent in bed through sleep restriction, a more 

efficient and consolidated sleep pattern is able to be developed and maintained (Edinger & 

Carney, 2015, p. 43; Perlis et al., 2005). 
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CBT-I is the first line treatment in adults who have ongoing symptoms of delayed 

sleep onset, NWs and nocturnal hyperarousal, yielding more positive results in comparison to 

cognitive or behavioral methods alone (Morin et al., 2006; Nau et al., 2005; Orchard et al., 

2020; Schwartz & Carney, 2012). Research reviews have concluded that CBT-I produces 

meaningful improvements in subjective and objective measures of TST, SOL and SE among 

typically developing young people. These improvements tend to persist overtime and are 

associated with improvements in functional outcomes such as daytime behaviors (Aslund et 

al., 2020; Blake et al., 2017; De Bruin et al., 2015; Schlab et al., 2010;  Wetzler & Winslow, 

2006).  

Due to the key developmental differences between the young person and the adult 

population, developmentally specific approaches are required to ensure the most effective 

treatment techniques are used. The literature around CBT-I and its use in young people with 

and without autism is scarce. 

Schlarb et al. (2010) investigated the effectiveness of a CBT-I protocol termed “JuSt” 

for typically developing adolescents aged 11–16 with sleep difficulties. The sessions were 

made up of five small group sessions with the adolescents, and one initial session with the 

parents of the adolescents. The sessions were designed as a sleep lab with a researcher posing 

as a ‘sleep doctor’, and the participant posing as a ‘sleep researcher’. The aim of this was for 

the adolescent to assess and study the benefits of the session components, in order to 

participant motivation. The session components included psychoeducation about sleep 

hygiene and sleep difficulties, the application of stimulus control, the regulation of 

sleep/wake schedules, cognitive therapy, progressive muscle relaxation, and hypnotherapy. 

To ensure comprehension, the end of each session included a rehearsal of the skills that were 

delivered. This study found a significant improvement in initiating and maintaining sleep, and 

participants reported feeling more rested and less concerned about their sleep difficulties. 
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Additionally, this CBT-I intervention was rated as highly acceptable by both parents and 

adolescents (Schlarb et al., 2010).  

De Bruin et al. (2015) investigated the feasibility of CBT-I with typically developing 

young people. In this study, participants were randomly assigned to in-person individual 

CBT-I, group CBT-I, a telehealth-delivered CBT-I, or a waitlist control condition. 

Psychoeducation, stimulus control, sleep restriction, and relaxation techniques were delivered 

over six sessions held a week apart, in a 90 minute format. Participants were 12–19 years of 

age and experienced functional impairment from sleep difficulties, namely broken sleep and 

not feeling rested after sleep. Young people in both the internet and group CBT-I conditions 

showed significant improvements in SE, SOL and TST, in comparison to waitlist controls 

(De Bruin et al., 2015).  

More recently, Aslund et al. (2020) implemented CBT-I for young people with  

psychiatric disorders, not including autism. The participants were 13–17 years of age and had 

experienced sleep difficulties at least three times a week, accompanied by daytime 

impairments. Participants were delivered CBT-I with modifications to better suit this age 

range, namely decreases in the volume of psychoeducation and an increased focus on 

behavior change interventions, such as sleep hygiene practices and sleep restriction. 

Cognitive restructuring and the identification of behaviors interfering with sleep were also 

included. The sessions were delivered in six weekly sessions that were 45 minutes in length. 

Parents and caregivers were not involved in this study, allowing the young person full 

autonomy and independence. Additionally, information on peer pressure aided in adjusting 

the treatment to be more developmentally appropriate. Significant reductions in insomnia 

symptoms including SOL and wake after sleep onset were found, and increases in TST and 

SE were noted after the final CBT-I session. Furthermore, improvements were maintained at 

3-month follow up (Aslund et al., 2020). 
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 The previous studies illustrate the effectiveness of CBT-I for young people who are 

not on the autism spectrum, however, differences in protocol may be required for use with 

young people who are on the autism spectrum. In the existing literature there are two 

available studies that have investigated the use of CBT-I with children and adolescents on the 

autism spectrum (McCrae et al., 2020; Van Deurs et al., 2021). McCrae et al. (2020) 

conducted a pilot study involving weekly sessions delivered across eight weeks, using 

reinforcement, psychoeducation, cognitive therapy and homework assignments. Interventions 

were delivered for the children with support of their parents, and individualised to meet the 

most pressing concerns of the family. CBT-I methods were adapted for this population by 

increasing the use of visual aids such as individualised parent and child work books, 

individualised infographics, incorporating special interests if permitted, adapting cognitive 

strategies such as thought bubbles into cartoon form, and including the use of concrete 

language. Results found improvements in SOL, TST, total wake time, and SE, in addition to 

improved daytime functioning. At one month follow-up, results were maintained, and 85% of 

children no longer met the criteria for insomnia. Parents reported high satisfaction with the 

intervention as well as acknowledging the effectiveness of the adaptations to suit children on 

the autism spectrum (McCrae et al., 2020).  

More recently, Van Deurs and colleagues (2021) implemented a cognitive behavioral 

intervention for 9–15 year olds on the autism spectrum, with parent- and young person-

implemented treatment components. Components included faded parental presence, imagery, 

relaxation exercises, social stories, sleep checklists, sleep/wake scheduling, stimulus control 

and psychoeducation. Individual adaptations to techniques were made to suit each participant 

with the individual duration of the intervention, dependent on participant progress. Results 

found a decrease in sleep difficulties including unwanted co-sleeping, NWs and delayed sleep 

onset (Van Deurs et al., 2021). 
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Modifying CBT-I for use with Young People on the Autism Spectrum 

As required for any treatment, it is necessary to account for participant’s 

developmental level, cognitive ability and strengths (Moree & Davis, 2010). A number of 

modifications may be required for CBT-I interventions to ensure that they are accessible and 

effective for young people on the autism spectrum. Adaptations need to consider the social 

communication difficulties, decreased emotional recognition, and difficulties in abstract 

thinking commonly experienced by some young people on the autism spectrum (Kreslins et 

al., 2015; Walters et al., 2016). Examples of adaptations may include a session that has clear 

expectations and structure, but remaining flexible in length to allow the clinician to follow 

the participants pace. Regular breaks should be included for concentration and sensory 

purposes (Harrington et al., 2014; Walters et al., 2016).  

The use of visual supports should be included to facilitate the communication of key 

messages (Harrington et al., 2014). Visual aids including an outline of the session is an 

appropriate modification for this population, and can help maintain the participants’ 

concentration and decrease anxiety around session content (Harrington et al., 2014; Scarpa et 

al., 2013). Social stories can be employed in CBT-I in many ways including explaining sleep 

hygiene principles and appropriate bedtime behaviors (Wang et al., 2013). Furthermore, the 

young person’s special interests may be applied to visual material such as worksheets to 

maintain interest in the session (Dunst et al., 2012). Emotional recognition components 

through CBT-I could be utilised. Emotion cards can be used to help make cognitive 

techniques more concrete, as well as supporting individuals to recognise the change in their 

thoughts and feelings through treatment (Walters et al., 2016; White et al., 2009). 

The use of concrete language may also be required to facilitate the young person’s 

understanding of concepts (Reaven, 2009; Scarpa et al., 2013; Walters et al., 2016). For 

example, when discussing anxious feelings, it may be more appropriate to discuss the 
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physical symptoms of anxiety rather than emotional experiences, to help the young person 

identify their anxious thoughts in a more concrete manner (Scarpa et al., 2013; Raeven, 

2009). Forced choice and multichoice questions as opposed to open-ended questions should 

be used when enquiring about sleep related difficulties or questions regarding treatment 

material. This, additionally, will help in gathering information about internal states and 

cognitions, especially when used in conjunction with visual material (Dunst et al., 2016; 

Walters et al., 2016).  

Parents may also need to play a role in the delivery of CBT-I for young people on the 

autism spectrum. For example, they may support their child to practice skills or adhere to the 

use of recommended strategies, deliver rewards, or cue changes in thinking (Moree et al., 

2010; Lounds Taylor et al., 2012; Reaven, 2010). Involving parents in CBT-I for young 

people can include psychoeducation on the basic principles of cognitive and behavioral 

techniques, involvement in homework assignments, and collaboration in goal setting (Moree 

et al., 2010; White et al., 2009).  

The available research suggests that CBT-I will be effective in young people on the 

autism spectrum, particularly when  adaptations are made in accordance with the 

developmental life stage and characteristics of the individual.  

 Rationale for the Current Study 

Sleep difficulties can lead to multiple adverse effects in young people on the autism 

spectrum, including a greater risk of mental health and behavioral challenges (Baker et al., 

2013; Cain & Gradisar, 2010; Mazurek & Sohl, 2016). From this review, it is evident that the 

research has tended to focus on sleep difficulties in children on the autism spectrum, leaving 

a paucity of research examining such problems in the adolescent and young adult population 

(Baker et al., 2013; McCrae et al., 2020). Current research investigating the treatment of 

sleep difficulties in young people on the autism spectrum illustrates the efficacy of behavioral 
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interventions (Luiselli et al., 2020; McLay et al., 2019; Turner & Johnson, 2013; Vriend et 

al., 2011), including sleep hygiene modifications, sleep restriction, stimulus control, 

relaxation techniques and bedtime fading (Van Deurs et al., 2021; Luiselli et al., 2020; 

Richdale & Schreck, 2019; Vriend et al, 2011). These techniques address the behavioral and 

environmental factors that lead to and maintain sleep interfering behaviors and increase the 

physiological drive to sleep (Bootzin & Stevens, 2005; Edinger & Carney, 2015; Richdale & 

Schreck, 2019; Vriend et al., 2011) These methods have been applied to typically developing 

young people, and in the case of sleep hygiene and sleep restriction, to young people on the 

autism spectrum, producing significant decreases in sleep problems (Moon et al., 2010; 

Loring et al., 2016; Van Deurs et al., 2019).  

Additionally, this review highlights that CBT is a well-established intervention for young 

people with a history of typical development, and at present multiple studies have shown the 

effectiveness of CBT for the treatment of anxiety, in young people on the autism spectrum. Currently 

within the available literature, young people on the autism spectrum have largely been omitted from 

CBT-I interventions, despite the evidence supporting CBT for difficulties not related to sleep. CBT-I 

has been used in young people with a history of typical development (Blake et al., 2019; De Bruin et 

al., 2015), and one study has been trialed for children on the autism spectrum, with results 

demonstrating a decrease in SOL and an increase in TST (McCrae et al., 2020). A second study has 

used cognitive and behavioral methods to treat sleep difficulties in children and adolescents on the 

autism spectrum, also yielding positive results (Van Deurs et al., 2021). Many of the current studies 

investigating CBT and CBT-I have used treatment manuals that were developed for children or 

preadolescents, therefore are not appropriate for young people of later development. Furthermore, 

research suggests that a large proportion of sleep interventions rely on parental facilitation and parent 

recorded data, decreasing the young-persons’ ability to resolve their own sleep difficulty, leading to 

the possibility of incorrect data recording (Van Deurs et al., 2019). As autonomy is a critical value 
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for many young people, research into effective young-person-led approaches is important for both 

adherence of the methods and increases in intervention effects (Van Deurs et al., 2021; Schlarb et al., 

2010).  

As stated, a plethora of research illustrates the efficacy of cognitive interventions and 

behavioral interventions for sleep disturbances for individuals on the autism spectrum. This 

review has highlighted the absence of a CBT-I sleep intervention that is appropriately 

modified towards young people on the autism spectrum. As such, this study aims to 1) 

investigate the effectiveness of a CBT-I intervention in treating sleep difficulties in young 

people on the autism spectrum, 2) evaluate the long-term impacts of CBT-I on sleep, 3) 

evaluate the young person and their parents’ perception of the treatment process and 

outcome, 4) to evaluate the effect of successful treatment on the young person’s daytime 

functioning and behavior. 
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Chapter 2 

General Methods 

Sleep Research Team 

 The research undertaken for this thesis was part of a wider research project led by a 

team of researchers at the University of Canterbury. The research team consists of senior 

academics, registered psychologists, and doctoral and master’s students.  

Ethics and Participant Consent 

 This study was approved by University of Canterbury Human Ethics Committee 

(#HEC 2014/150). Young people and their parents provided written consent to participate. A 

copy of the young person information sheet and consent form is included in Appendix A and 

B, respectively. A copy of the parent information sheet and consent form is in Appendix C 

and D, respectively.  

Study Design 

 This study used a single-case multiple baseline design with [A], baseline, and [B] 

intervention, as well as short-term and long-term follow-up phases. Within this design, each 

participant acted as their own control, and individual changes were measured by comparing 

baseline, with treatment time series data, and pre-and post-treatment psychometrics. A single-

case design was selected as it allows for repeated gathering and analysis of dependent 

variables through treatment phases, allowing for an idiographic approach, without placing 

participants in a waitlist or ‘control’ group (Blampied, 2013). This design study also allows 

for examination of treatment effects across different time points, and conclusions about the 

generalizability of an intervention (Moeyaert et al., 2016; Blampied et al., 2013). 
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Participants 

Recruitment 

Participants were recruited from throughout New Zealand. All participants self-

referred in response to flyers that were disseminated by different organisations who provide 

service to young people on the autism spectrum and their families. This can be found in 

Appendix E. 

Screening and Confidentiality 

An initial screening call was undertaken with the young person or their parents, 

depending on who contacted the researcher for involvement in the study. The purpose of the 

screening call was to assess whether potential participants met inclusion criteria for this 

study. Prior to any screening questions, the aims of the study, a basic outline of the methods 

and interventions, and information regarding confidentiality were verbally communicated to 

the family. The nature of the young person’s sleep concerns was briefly discussed and if the 

young person and their parents expressed interest in being part of the study, information 

sheets and consent forms were distributed to them via email. The structure of this interview is 

outlined in Appendix F. 

Inclusion/Exclusion Criteria 

Young people were eligible for inclusion in this study if they met the following 

criteria: (a) were between the ages of 12 and 21 years; (b) met the diagnostic criteria for 

autism spectrum disorder, as verified by a paediatrician and/or psychiatrist; (c) had a self-

reported sleep problem for at least 6 months, including sleep onset delay, frequent and/or 

prolonged NWs, early morning awakenings, and daytime sleepiness; (d) had intellectual 

functioning within the normal range; (e) were motivated to complete assessment and 

treatment, and willing to work collaboratively with the research team; (f) had age equivalent 
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scores appropriate for their chronological age, as indicated by the Talking subsection of the 

Communication domain of the Vineland Adaptive Behaviour Scales Second Edition caregiver 

rating form (VABS II; Sparrow et al, 2005); and (f) the absence of any co-occurring condition 

that would have compromised their ability to participate safely. 

Setting 

Clinical interviews took place over Zoom. Treatment sessions were offered in-person 

or over Zoom. Harry and James attended all sessions over Zoom. Oliver attended session 1-3 

over Zoom, and 4-8 in person at the Pukemanu Centre at the University of Canterbury. 

Dependent Variables 

The following dependent variables were recorded across all the participants: 

Awake 

Awake was defined by the participant having their eyes open or engaging in any sleep 

interfering behavior (e.g. reading, phone use, ruminating over thoughts) while attempting 

sleep initiation. 

Asleep 

Asleep was defined by the young person lying in their bed with their eyes closed and 

movements consistent with REM sleep.  

Sleep Onset Latency  

SOL was defined as the length of time it took for the young person to transition from 

the state of wakefulness to sleep, in minutes, calculated once the participant was in bed. 
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Night waking 

A NW was defined by a period of wakefulness after SOL had occurred, that was not 

at an appropriate time to wake to commence the day and that lasted a minimum of 5 mins. 

NWs were recorded by the frequency, and duration in minutes.   

Total Sleep Time  

TST was defined by the period of time the young person slept starting from the onset 

of sleep until waking in the morning, in minutes. The duration of any NWs was deducted 

from this time.  

Time in Bed 

Time in bed (TIB) was defined as the time the participant spent in bed each night 

regardless of whether the participant was sleeping or not. 

Sleep Efficiency 

Sleep efficiency was calculated by dividing TST by total TIB and multiplying by 100 

to yield a percentage ([TST/TIB]x100%). 

Sleep Outcome Measures 

Actigraphy 

An actigraph is a watch like device that was used to assess the time the young person 

got into and out of bed. Additionally, it was used to calculate SOL and TST. This device was 

worn on the wrist of the participant. An actigraph uses a highly sensitive accelerometer to 

measure physical movement and the activity is calculated into measures of sleep and 

wakefulness (Meltzer et al., 2015; Ustinov et al., 2013).  
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Sleep Diaries  

Sleep diaries were completed daily by the young person and their parent. Sleep diaries 

recorded information regarding; the frequency, length and setting of the young person’s 

daytime naps; time the young person got into bed; time the young person started to try to fall 

asleep; time of sleep onset; frequency and duration of NWs; and the time the young person 

woke in the morning. In order to account for memory bias, participants were asked to 

complete sleep diaries within 30 minutes of waking (Blake et al., 2017). This measure 

solicited information regarding the young person’s sleep habits and were used to inform 

sleep/wake scheduling through the intervention. Parents of the participants were also asked to 

record nightly sleep diaries for their child to triangulate data. Sleep diaries are commonly 

used in sleep research  (France & Blampied, 2005; McLay & France, 2016). A copy of the 

sleep diaries provided to the participants is in Appendix G, and the parent report sleep diaries 

are in Appendix H. 

Adolescent Sleep Hygiene Scale (ASHS; LeBourgeois et al., 2005) 

The ASHS was administered during baseline and post-treatment to assess the young 

person’s sleep hygiene practices. The ASHS is a 33 item self-report questionnaire to assess 

the engagement in sleep interfering and sleep facilitating practices in young people over 12 

years of age. There are nine subscales, consisting of: cognitive arousal, physiological arousal, 

emotional arousal, the sleep environment, bedtime routine, daytime sleep, sleep stability, 

substance use, and bed sharing (LeBourgeois et al., 2005), with higher scores indicative of 

better sleep hygiene. Four qualitative items relating to usual bedtime and wake times on both 

weekends and weekdays are also included. Individuals indicate their current behaviors from 

the past month using a six-point Likert scale (1 = “always,” 2 = “frequently-if not always,” 3 

= “quite often,” 4 = “sometimes,” 5 = once in a while,” and 6 = “never”). Questions include 
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such things as “I go to bed and think about the things I need to do” and “I fall asleep while 

watching TV” (LeBourgeois et al., 2005). 

 The ASHS has adequate psychometric properties (De Bruin et al., 2014; Storfer-Isser, 

2013). Internal consistency ranges between a = 0.80 and a = 0.84 (De Bruin et al., 2014; 

LeBorgeois et al., 2005; Stofer-Isser et al., 2013). Additionally, the ASHS has good 

concurrent and convergent validity, as high scores on the ASHS are associated with longer 

sleep duration (r = 0.16) and less daytime sleepiness (r = -0.26; Stofer-Isser et al., 2013).  

Adolescent Sleep Wake Scale Revised (ASWS-R; Essner et al., 2015) 

The ASWS-R was administered at baseline and post treatment to measure changes in 

participants’ sleep quality. The ASWS-R is a short version of the 28-item ASWS developed 

by LeBourgeois and colleagues (2005), and was chosen due to the shorter completion time.  

The ASWS-R is a self-report questionnaire related to subjective sleep quality, assessing three 

domains of falling asleep and reinitiating sleep; returning to wakefulness; and going to bed. 

Young people rate questions on a scale from 1 (always) to 6 (never) with higher scores 

indicating higher sleep quality (Essner et al., 2015; Huber et al., 2020; Sufrinko et al., 2015). 

Subscale means are calculated and the mean of all of the scales yields the total score. Total 

are displayed as a decimal from 1 to 6. The internal validity of the ASWS-R total score is 

high (a = 0.72 – 0.81), and the sleep domains of falling asleep and reinitiating sleep, and 

returning to wakefulness (a = 0.74 – 0.89). However, the internal validity of the going to bed 

domain is low (a = 0.48 – 0.74, Essner et al., 2015; Sufrinko et al., 2015).  

Young Person Communication and Behaviour Measures 

The Gilliam Autism rating Scale (GARS-3) and Vineland Adaptive Behaviour Scale 

(VABS-3) were administered to provide a measure of the young person’s support 

requirements and communication abilities.  
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Gilliam Autism Rating Scale Third Edition (GARS-3; Gilliam, 2016) 

The GARS-3 was administered during the assessment phase to gather information 

about the autism symptoms (American Psychiatric Association, 2013; Gilliam, 2016). The 

GARS-3 aligns with the criteria set in the DSM-V and is designed for individuals aged 3–22 

years of age. The GARS-3 is a parent-report form, consisting of 58 items grouped into six 

subscales: restricted/repetitive behavior, social interaction, social communication, emotional 

responses, cognitive style, and maladaptive speech (Gilliam, 2013; Hodge et al., 2014). 

Questions on these subscales are rated on a four point Likert-scale (0: not at all like the 

individual, 1; not much like the individual, 2; somewhat like the individual, and 3; very much 

like the individual). The subscales yield a total Autism Index Score indicating autism 

probability and severity, and higher scores indicate of increased characteristics of autism 

(Gilliam, 2016; Karren, 2017).  

The GARS-3 has high internal consistency with a Cronbach’s alpha ranging between 

a = 0.94 – 0.93, and a test retest reliability reported at 0.90 (Karren, 2017). Additionally the 

GARS-3 has demonstrated the ability to differentiate between young people on the autism 

spectrum to other young people with varying diagnoses (Karren, 2017). 

Vineland Adaptive Behaviour Scales 3 (VABS-3; Comprehensive Caregiver Form; 

Sparrow, Chicchetti & Saulnier, 2016) 

The VABS-3 is a parent rating form for parents or caregivers of 0–90 year olds. The 

VABS-3 assesses communication, daily living, socialisation and motor skills (Farmer et al., 

2020; Sparrow et al., 2005). The communication sub-domains (expressive, written and 

receptive communication) were used in this study to determine whether participants had age 

equivalent scores that aligned with their chronological age (i.e. within 3 years of their age).  

Respondents are required to rate questions using a three point Likert scale scored from 0 
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(never), 1 (sometimes), and 2 (usually or often) to indicate the frequency of which the 

participant engages in behaviors.  

The communication domain of the VABS-3 correlates highly with other measures of 

adaptive behavior, with a correlation score with the Bayleys Scales of Infant and Toddler 

development of r = 0.68 for the communication scale. Additionally, internal consistency for 

the VABS-3 is high with a = 0.86 – 0.99. Test-retest reliability is also high yielding a r value 

ranging from 0.64 – 0.94 (Pepperdine & McCrimmon, 2018). 

Assessment of Daytime Functioning 

Child Behaviour Checklist for ages 6 – 18 (CBCL – 6 – 18; Achenbach, 2001) 

The CBCL was administered to measure the young person’s daytime behavior at 

baseline and post treatment as reported by their parent. The CBCL is a 113 item questionnaire 

that assesses emotional and behavioral problems in children and adolescents from the 

previous six months. It is based on scales of: anxious/depressed withdrawn/depressed; 

somatic complaints; social problems; thought problems; attention problems; rule breaking 

behavior; aggressive behavior. There are also six DSMV-oriented scales of depressive, 

anxiety, somatic, attention deficit/hyperactivity, oppositional defiance, and conduct problems. 

The items are measured as ‘not true’ (0), ‘somewhat or sometimes true’ (1), or ‘very true or 

often true’ (2). A higher score indicates greater difficulties in that area, and T scores are used 

to determine if the young person’s scores reflect normal, borderline or clinical behavior 

(Achenbach & Rescorla, 2000).  

The CBCL has strong psychometric properties for young people who have a history 

of typical development (Albores-Gallo et al., 2007; Althoff et al., 2010), and for young 

people on the autism spectrum (Pandolfi et al., 2012; Pandolfi et al., 2014). Internal 

consistency is high with studies reporting Chronbach’s a – 0.94. Additionally, test-retest 

reliability is high at 0.92 (Achenbach, 2001). Pandolfi et al. (2012) investigated the 
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psychometric properties of the CBCL in autistic youth, finding internal consistency between 

the scales (r = 0.80 – 0.89) and adequate levels of concurrent validity (Pandolfi et al., 2012).  

Youth Self-Report (YSR 11 – 18; Achenbach & Rescorla, 2001) 

 The YSR is a self-report measure parallel to the CBCL, that was administered to 

measure the young persons’ daytime behavior at baseline and post treatment. The YSR is a 

119 item questionnaire for the assessment of emotional and behavioral difficulties for youth 

aged 11 to 18. Items are rated from 0 (not true), 1 (sometimes true), or 2 (very true or often 

true) on scales mirroring the CBCL, with 102 items overlapping with the CBCL and T scores 

are used to determine if the young person’s scores reflect normal, borderline or clinical 

behavior (Achenbach & Rescorla, 2000). As with the CBCL, higher scores on the YSR 

indicate greater difficulties in that area. 

 The YSR has high concurrent validity (Ebesutani et al., 2011) and extensive support 

for construct validity (Achenbach & Rescorla, 2001). Internal consistency of the YSR in a 

typically developing population has been found to range from a =0.59 to a = 0.86 

(Achenbach & Rescorla, 2001). Test-retest reliability is high at r=0.88, r=0.85 and r = 0.87 

for internalising, externalising and total problems respectively (Wyss et al., 2003; Achenbach 

& Rescorla, 2001) 

 Validity of the YSR has been evaluated in young people on the autism spectrum, 

finding adequate to good internal consistency (a = 0.68 to 0.87; Hurtig et al., 2009). 

Multidimension Anxiety Scale for Children-Second Edition (MASC-2; March, 2013) 

The MASC-2 was completed by the young person and their parents at baseline and 

post-treatment to assess emotional, cognitive, behavioral and physical symptoms of anxiety. 

This measure is for young people aged 8 – 19, and consists of six subscales: physical 

symptoms; harm avoidance; social anxiety; generalized anxiety disorder; obsessions and 
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compulsions; and separation/panic. The scale consists of 39 questions and respondents rate 

the frequency of anxiety symptoms experienced on a four-point Likert scale with 0= “never”, 

1= “rarely”, 2= “sometimes” and 3= “often”. A higher score indicates a higher probability of 

anxiety, and T scores are used to produce an anxiety probability score (0 = low probability, 

1= borderline probability, 2= high probability 3= very high probability). The MASC-2 has 

high reliability, yielding a coefficient alpha of 0.92, and test-retest reliability ranging from 

0.80 – 0.94 (Fraccaro et al., 2015; March, 2013). Additionally, the MASC-2 is highly 

correlated with the Anxiety scale on the Beck Youth Inventory (r = 0.73) Fraccaro et al., 

2015).  

MACS-2 parent report forms within an autistic population show high internal 

consistency of the subscales ranging from a = 0.67 – 0.92, and test retest reliability ranging 

from 0.71 – 0.95. Youth report forms also yield appropriate reliability (a = 0.55 – 0.80). 

Additionally, in a sample of children on the autism spectrum, the MASC-2 displayed good 

convergent and divergent validity with the Revised Children’s Anxiety and Depression Scale 

(Kaat & Lecavalier., 2015).  

Paediatric Quality of Life Inventory (PedsQL; Varni et al., 2001) 

The PedsQL teenager report and the PedsQL parent report was administered to the 

young person and their caregiver respectively, at baseline and post-treatment, to assess the 

health-related quality of life of the participants. The PedsQL assess health related quality of 

life, consisting of 23 items measuring four dimensions of health; physical; emotional; social; 

and school functioning (Varni et al., 2001). The responder rates statements on a 5 point scale 

(0 = never a problem; 1 = almost never a problem; 2 = sometimes a problem; 3 = often a 

problem, 4 = almost always a problem). Higher scores on the PedsQL indicate a higher 

perceived quality of life. 
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The reliability of the PedsQL is reported to be excellent with its use in young people 

on the autism spectrum, with an internal consistency of a = 0.90 for the measure, and a = 

0.78 – 0.89 for the subscales (Limbers et al., 2009; Viecili & Weiss, 2015). Convergent 

validity was determined by comparing the emotional functioning and social functioning 

scales of the PedsQL with the emotional symptom score and peer problems scale on the SDQ, 

yielding r = -0.70 and r = -0.57 respectively (Viecili & Weiss, 2015).  

Strengths and Difficulties Questionnaire (SDQ; Goodman, 2001) 

 The SDQ is a questionnaire which assesses emotional and behavioral perspectives 

reported from the young person and their parent, with one form indicating behaviors in the 

last six months (PY1 & YR1), and a follow up form for behaviors in the last month (PY2 & 

YR2). It consists of 25 items assessing emotional symptoms, conduct problems, 

hyperactivity/inattention, peer relationships and prosocial behavior (Goodman, 1997). 

Respondents rated questions on a scale of “Not True”, “Somewhat True”, and “Certainly 

True”. Within this study, the PR1 and Y1 was administered to the parent and the young 

person respectively during the assessment phase, and the PR2 and Y2 was administered at 

post-treatment. Higher scores on the SDQ indicate higher difficulties within the domains.  

The SDQ has good psychometric properties. Internal consistency for the SDQ scores 

are satisfactory, with Chronbach a = 0.79 for the total impact score (Goodman et al., 2001). 

There is evidence of validity and reliability of the measure, with adequate test-retest 

reliability of a = 0.62 (Goodman et al., 2001; He et al., 2013) and support for the convergent 

validity of the SDQ (Kersten et al., 2015).  

Procedure 

The study consisted of assessment, baseline, intervention, maintenance and follow up phases, 

as described below:  
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Assessment 

 During the assessment phase, FBA measures were conducted through clinical 

interviews, measures of the participants’ daytime behavior and functioning, and measures of 

the participants’ sleep difficulties. This information informed the individualisation of any 

treatment material or procedures.  

Baseline 

The baseline period served as a comparison period prior to starting intervention. 

Participants were randomly assigned a baseline length of 1, 2, or 3 weeks, using a random 

number generator. Sleep diaries were gathered on a daily basis to gather information about 

the previous night’s sleep. During baseline, participants were advised not to make any 

changes to their sleep in order to gain a representative understanding of the presenting 

challenges and to ensure any change was related to the start of treatment. The length of 

baseline was extended if required to ensure a stable pattern had been obtained, or if needed in 

response to unanticipated events that affected a participants sleep (e.g., illness; Ma et al., 

2018; McLay et al., 2020).  

Intervention 

 Intervention commenced after the participant completed their allocated baseline 

period. In the intervention phase participants attended weekly, 1-hour CBT-I sessions either 

in person or over Zoom, for a period of eight weeks. During intervention, participants’ 

parents were contacted several times per week via email or phone call, to provide weekly 

support.  

Maintenance 

The maintenance phase commenced after the last session of CBT-I and lasted for four 

weeks.  During this phase no contact was scheduled between the participant and the research 



 71 

team. This period allowed for the implementation and generalisation of the CBT-I strategies 

into the participants’ everyday lives (Blampied, 2013). All psychometric assessments were 

also readministered during the first week of this phase. 

Follow up 

Long-term follow-up provided information about the maintenance of treatment 

effects. Two follow up phases were conducted. The first follow-up phase was conducted at 

four weeks post CBT-I programme. The second follow-up phase was conducted at 14 weeks 

post CBT-I programme. Participants were required to wear an actigraph and record one week 

of sleep diaries for both follow up phases. 

Assessment Process 

Clinical Interview 

The young person and their parents were interviewed by the researcher or another 

qualified member of the sleep research team. An outline of the clinical interview structure for 

the young person and their parent is provided in Appendix I and J, respectively. The clinical 

interview aimed to ensure the child met criteria for the study, to gather initial information 

required for the FBA, and to ensure the young person and their families were aware of what 

would be required of them should they take part in the research programme. The interview 

followed the standard procedures set out by the Pukemanu Centre (University Child and 

Family Psychology Clinic which hosted the clinical component of the project), gathering 

information about the young person’s developmental history, the history of their diagnosis, 

the family and environmental context of the young person, and sleep related goals for the 

young person and the young person’s parents. The Sleep Assessment Treatment Tool (SATT; 

Jin et al., 2013), guided parts of the clinical interview. The SATT enquires about the nature 

and history of the young person’s sleep difficulties; goals of the parent and the young person; 
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sleep interfering behaviors; antecedents and consequences that occur before or after these 

behaviors; the young person’s sleep routine; and the presence of any sleep dependencies. 

Other information gathered during the clinical interview was included strategies the 

family have tried to alleviate sleep difficulties, and if there were any factors that posed a risk 

for the the young person if they were to engage in a sleep intervention. The appropriate 

equipment and measures, such as sleep diaries and actigraphy, were discussed with the 

participant with guidance provided on how to complete them.  

Functional Behavioral Assessment 

Sleep diaries and the clinical interview formed the basis of the FBA. Information 

gathered about sleep hygiene, antecedents and consequences to sleep interfering behaviors,  

and the function of these behaviors, were gathered to develop individualised 

recommendations for each child.  

Post-Treatment Interview 

A post-treatment interview was conducted by a member of the sleep team, to provide 

an opportunity for the young person and their parents to give feedback on their experiences of 

assessment and treatment. Information regarding sleep and secondary outcomes (e.g. mood), 

perspectives of effective and non-effective treatment components, and knowledge of healthy 

sleep behaviors was sought. Additionally, the young people and their parents were asked for 

recommendations as to how the intervention and process could be improved. The post 

treatment interview questions for the young person and their parent are included in Appendix 

K and L respectively.  
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Structure of the Intervention 

Session Delivery 

Each session (apart from session 1) began with a mood check-in and a discussion of 

how the participants’ previous week was in regard to school, friends, hobbies, or family. 

Then the participant discussed how they felt their sleep had been over the previous week.  

The participant and the researcher reviewed the previous weeks’ sleep diaries focusing on 

any nights where there were increased sleep difficulties or non-adherence to sleep scheduling 

or learned techniques. The participant and the researcher discussed what was happening that 

night and collaboratively identified factors that may have impacted their sleep. Homework 

tasks were reviewed next. If the participant did not complete the homework tasks between 

sessions, they completed it with the researcher. Next the researcher outlined the agenda and 

the participant adjusted or added other topics they wished to be covered. Sessions included a 

power point presentation, worksheets, opportunity for discussion, and sharing of materials 

related to each topic that is outlined. The session ended with a summary of the material 

covered and the researcher set a homework task for the participant. Additionally, the 

researcher outlined any changes to the participant’s sleep/wake schedule, and supported the 

participant to apply this schedule or adapt it according to their needs (e.g. shifting the 

schedule to later for the school holidays, and support through daylight savings). Finally, the 

researcher oriented the participant back to their day. At the end of each session, the 

researcher emailed the participants’ parent with consent from the young person, with 

information regarding the session, attachments of the worksheets that were worked on, and 

informed the parent of the homework task and new sleep/wake schedule. The general 

structure of each session is outlined below.   
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CBT-I General Treatment Sessions 

Treatment  consisted of eight, weekly sessions that were approximately one hour in 

length. The session content varied depending on the individual goals and presenting 

difficulties for each participant, but generally consisted of the following components; 1. Sleep 

hygiene, circadian rhythms and sleep pressure, 2. Stimulus control and sleep/wake 

scheduling, 3. Cognitive restructuring and identifying unhelpful thoughts, and introduction to 

relaxation techniques 4. Thought recognition and thought challenging, 5. Relaxation 

techniques, 6. Problem solving and overcoming obstacles, 7. Individual sleep management, 8. 

Maintaining progress.  

The material in the sessions were largely guided by CBT-I manuals by Edinger & 

Carney (2015) and Perlis et al., (2005). Material from CBT manuals such as Think Good 

Feeling Better (Stallard, 2019) and Clinical Practice of Cognitive Therapy with Children and 

Adolescents: the nuts and bolts (Friedberg et al., 2015) were also drawn on. Adaptations 

specific to suit those on the autism spectrum were drawn from books including Scarpa et al., 

(2013), and previous research by McCrae et al. (2020) and Van Deurs et al. (2021). 

Relaxation exercises and other material that is focused on the adolescent population was 

drawn on from the Pesky gNATs programme (Chapman et al., 2016). Material is credited to 

the appropriate authors outlined below. All other material was designed by the researcher.  

 

Session 1: Sleep Hygiene, Circadian Rhythms and Sleep Pressure. Young people 

received psychoeducation regarding the causes of sleep difficulties, including predisposing 

factors (e.g. genetics), precipitating factors (e.g. stressful life events, puberty) and 

perpetuating factors (e.g. poor sleep hygiene). Next, young people were taught about good 

sleep hygiene practices, focusing on practices they do during the day and before bed that 

influence sleep quality and quantity (Perlis et al., 2005. p 17). The participants were provided 
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the following instructions to increase daily practices to promote better sleep: (1) maintain a 

regular bedtime and wake time, (2) create a quiet, cool, dark and comfortable sleep 

environment, (3) avoid caffeine consumption within 6 hours of bedtime, (4) avoid alcohol 

and other substances before bedtime, (5) avoid exercise 3 hours before bedtime, (6) avoid 

using laptops, phones and other screens in bed, (6), limit exposure to screens 30-60 minutes 

before bedtime, (7) go to bed with a full stomach, but not uncomfortably full, (8) avoid 

watching the clock when attempting sleep initiation. Additionally, participants received 

individualised recommendations about behavioral and environmental factors to improve sleep 

based on discussions with the researcher. A hand out pertaining to sleep hygiene practices 

was also provided to participants, this can be found in Appendix M. This material was largely 

guided by previous work from Edinger & Carney (2015), Perlis et al., (2005). 

 The role of the circadian rhythm in sleep was discussed and the young person was 

educated on the role of mealtimes, light exposure and stable sleep-wake schedules in aligning 

the circadian rhythm. Sleep drive and sleep pressure was also discussed in order to help the 

participants gain an understanding of the rationale for sleep restriction through sleep/wake 

scheduling.  Participants were introduced to SMART goals and were asked to develop 

SMART goals related to their sleep. Some participants collaboratively developed their 

SMART goal with the researcher, and other participants developed the goal by themselves to 

bring to the next session. Homework for the session was for participants to engage in good 

sleep hygiene practices by following a personal checklist developed in the session. A copy of 

the SMART goal worksheet, and an example sleep hygiene checklist is in Appendix N and O 

respectively. 

 

Session 2: Stimulus Control and Sleep Restriction. To increase stimulus control for 

sleep onset, young people were taught to eliminate sleep incompatible and potentially 
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arousing activities in bed (i.e. reading, use of phones or devices, watching TV). Additionally, 

they were instructed to get out of bed if they did not fall asleep within 15 minutes and engage 

in a non-stimulating activity, and return to bed after 15 minutes. This procedure was also 

instructed to be carried out if the young person woke during the night. A handout with 

information pertaining to stimulus control was provided and individualised to each 

participant. An example can be found in Appendix P.  

Sleep restriction through sleep/wake scheduling followed the principles from previous 

literature (Edinger & Carney, 2015; Perlis et al., 2005; Spielman et al., 1987) in conjunction 

with clinical judgement from academics and psychologists in the sleep team. The young 

person was assigned a sleep and wake time that allowed them to be in bed for 90% of the 

total amount of time they would typically be asleep. As the young person consistently and 

quickly fell asleep with the absence of a long SOL or NWs, their bedtime was moved forward 

until the participants’ desired time was reached.  

Participants and the researcher used a worksheet sleep plan outlining the participants’ 

assigned sleep/wake schedule, and discussed strategies to ensure the young person adhered to 

their new sleep schedule. This included strategies to ensure the participant went to bed at 

their scheduled time, woke up at their scheduled time, and the brainstorming of activities they 

can do prior to their new sleep time. Additionally, a checklist was used for the young person 

to indicate if they adhered to their sleep scheduling that week. This checklist was updated 

each session with the new learned technique from that session. An example of this is in 

Appendix P. 

 

Session 3: Cognitive Restructuring and Identifying Unhelpful Thoughts. Co-

gnitive restructuring (i.e. identifying automatic negative thoughts, modelling and rehearsal of 

replacement of thoughts, positive self-talk) was introduced to the young person. The goal of 
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cognitive restructuring is to elicit dysfunctional attitudes and beliefs the participant holds 

about sleep and then work to develop more helpful and accurate beliefs. Beliefs and attitudes 

about sleep may perpetuate sleep difficulties, and unrealistic expectations of sleep quality and 

quantity can lead to increased arousal and maladaptive practices (Harvey, 2002; Morin, 

2002). For example, young people who displayed a tendency to have ruminating or anxious 

thoughts at night were supported to allocate a time during the day to talk to their parents 

about their worries, and parents were provided instructions as to how to partake in this task. If 

the young person still had ruminating thoughts while they were in bed, they were instructed 

to write this thought on a piece of paper and put it into a cup named the “Worry Cup”. After 

they placed the paper into the “Worry Cup”, the young person could remind themselves the 

thought would be there for them to re-visit if needed the following morning. If the nature of 

the young person’s intrusive thoughts and ruminations were related to hyperarousal, the 

participant used the worry cup procedure, but it was introduced as a “Busy Cup”. This 

technique was termed “Worry Time”. 

Young people were taught to evaluate the evidence for unhelpful thoughts regarding 

sleep. Thought records aided in restructuring unhelpful thoughts and beliefs about sleep 

difficulties (Edinger & Carney, 2015). Thought records help record the automatic thought, 

the situation the thought occurred in, the associated feelings and emotions related to the 

thought, and the evidence for and against the thought. Finally, alternative thoughts that are 

more helpful and accurate are generated to replace the unhelpful thought (Edinger & Carney, 

2015; Perlis et al., 2005). The template used for thought records can be found in Appendix R. 

 

Session 4: Relaxation Training and Thinking Traps. Young people received the 

rationale for relaxation training and were directed through deep breathing and progressive 

muscle relaxation. Both techniques were taught using a video (Children’s Wisconsin, 2020; 
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Miss Erin Doctor, 2018) and modelling from the researcher. Participants were also given a 

visual hand out for deep breathing, and a document that contained a script for progressive 

muscle relaxation (Chapman et al., 2016). These are in Appendix R and S respectively. The 

young person was instructed to practice relaxation exercises once during the day, and once at 

night as part of their bedtime routine, using a daily checklist as a self-monitoring aid. The 

participants were encouraged to use it an additional time if they were feeling anxious at night.  

Worry Time and thought records were addressed again during this session. 

Additionally, common patterns in negative thinking were discussed, using the concept of 

thinking traps (Kerns et al., 2016). Common thinking traps were explained to the young 

person using examples that were not related to sleep. When all thinking traps were explained, 

the young person completed a worksheet identifying what thinking traps applied to 

statements about sleep. This can be found in Appendix T. Next, the young person went 

through their thought journal and identified the common thinking traps they experienced 

(Stallard, 2019).  

 

Session 5: The Role of Stress and Sleep, and Imagery. Relaxation techniques from 

session 4 were practiced again, with the young person with modelling the researcher and 

videos (Children’s Wisconsin, 2020; Miss Erin Doctor, 2018). Additionally, imagery was 

used with the young person. The young person completed a worksheet describing the details 

of a relaxing place and were instructed to use this visualisation before they fell asleep at night 

(Chapman et al., 2016). This can be found in Appendix U. Additionally, psychoeducation on 

the role of stress in perpetuating sleep difficulties was discussed (Perlis et al., 2005). 

 

Session 6: Problem Solving. Barriers and obstacles relating to treatment adherence, 

and strategies for problem solving in the external world were discussed. The young person 
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and the researcher developed a plan to address potential barriers that may occur after 

treatment ends. The young person was taught five steps to solve a problem; 1. identify and 

define the problem; 2. make a list of possible solutions, 3. look at the pros and cons at the 

solutions for the problems; 4. choose and implement the best solution, 5. determine if the 

problem was solved, or if another solution is needed to solve it. The participant first used a 

scenario unrelated to sleep, and of interest to them (e.g. related to a special interest or a 

favourite cartoon character having a problem), before identifying a possible problem related 

to sleep (i.e., barriers to good sleep hygiene, competing psychosocial demands). The 

participants’ homework was to bring a solved problem using the above strategy to the next 

session. This material was influenced by Stellard et al., (2019), along with adaptations from 

the researcher, and a copy of the worksheet can be found in Appendix V. 

 

 Session 7: Individual Sleep Management. Individual sleep management was the 

main focus of this session, and the researcher and participant had a discussion about the 

appropriate steps required to ensure the participant had the resources to independently 

manage their sleep difficulty. The participant was taught the acronym KICK to help them 

identify when they were having difficulties with their sleep, in preparation for termination of 

the CBT-I programme (Scarpa et al., 2013) . The KICK acronym stands for “knowing my 

signs, where the young person identifies signals that they are having trouble with their sleep, 

or anxious thoughts regarding sleep. Next is “irritating thoughts, where the young person 

identifies common ‘irritating’ thoughts they have related to their sleep difficulty. “Calm 

thoughts” helps the young person challenge the irritating thoughts, and “keeping practice” 

encourages the young person to continue practicing learned techniques such as relaxation 

techniques. The handout used can be found in Appendix W. The session ended with the 

young person reviewing the SMART goal they made in session 1, and identifying if they 
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have reached that goal. If the young person did not reach their SMART goal, the researcher 

and participant made a plan for the steps they need to make to achieve the goal. If the young 

person did achieve their SMART goal, they collaboratively set another goal with the 

researcher, for continuation of progress outside of the CBT-I programme.   

 

 Session 8: Maintaining Progress and Preventing Relapse. Participants and the 

researcher recapped previous material that the participant required extra support with. A 

‘CBT-I Tool Box’ worksheet was filled out which included all of the techniques the young 

person learned across the programme that was to be put in an accessible place for the 

participant. An example can be found in Appendix X. Additionally, the participants identified 

potential barriers that might impede their sleep (e.g. lose motivation, sleep in excessively 

late) and collaboratively made a plan with the researcher as how they would get back on track 

using a worksheet. A copy of this is in Appendix Y. Lastly, the researcher and participant 

celebrated the efforts of the participant across the CBT-I programme.   

Parent Involvement 

While the young person was considered the primary change agent, parents were 

informed of the intervention and treatment progress, recorded sleep diaries for their child, and 

were asked to assist where appropriate (e.g. waking the young person in the morning).  

Participant Characteristics 

Study participants were three males, between 12–17 years of age. In order to protect 

the identity of the participants, pseudonyms have been assigned. All participants had formal 

diagnoses of autism that was provided by a paediatrician or other specialist. None of the 

participants were taking medication. All participants had difficulty with SOL, and two 
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participants had frequent NWs. A summary of participant characteristics at the time of 

recruitment is presented in Table 1. 

 

Table 1  

 

Summary of Participant Characteristics at Time of Recruitment 

 

Name Age 

(Y -M) 

Gender Diagnosis Sleep problem 

Harry 12-9 Male ASD 

Anxiety 

Sleep onset delay 

Night wakings 

 

James 14-6 Male ASD Sleep onset delay 

 

Oliver 17-2 Male ASD Sleep onset delay 

Night wakings 

 

Harry 

Harry was a 12 years and 9-month-old male who was diagnosed with autism by a 

pediatrician and concurrently diagnosed with anxiety. Harry received an age-equivalent score 

on the receptive and expressive domains of the VABS-II.  

Sleep Profile and Functional Behavioral Assessment 

 Harry’s mother contacted the researchers due to her concern over Harry’s sleep onset 

and NWs. Harry had a consistent bedtime routine and he would typically go on an electronic 

device, or read in bed, prior to bedtime. Harry would get into bed around 9:00pm, and he 

would fall asleep in 1 – 3 hours. Other nights, Harry would fall asleep around 10:00pm but 

wake up between 1am – 2am. After a NW it could take Harry from 30-60 minutes to 

reinitiate sleep. 
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 Harry and his parents had tried several strategies to combat the long SOL and NWs. 

These included a white noise machine, weighted blanket, lavender creams, weighted 

blankets, and oils, for around three months each. Harry saw no success with these techniques. 

Harry and his parents shared the same goals of; 1) falling asleep in less than an hour, 2) 

sleeping through the night, and 3) falling back to sleep quickly if he were to wake in the 

night.  

 Information from the FBA indicated that Harry’s sleep difficulty was maintained by 

inconsistent sleep and wake times, including differences between weekdays and weekends, 

resulting in a lack of physiological sleep pressure at bedtime. Additionally, Harry’s 

experienced sleep-interfering and anxious cognitions, leading him to have a high level of 

arousal while in bed, which is incompatible with the low levels of arousal needed for sleep 

onset. Additionally, reading and device use in bed acted as a sleep competing behavior, 

decreasing the association between being in bed and going to sleep. Harry was reported to 

wake at night and leave his room to enter the lounge to engage in alternative activities during 

some NW’s, thus, this sleep interfering behavior was also reinforced.  

Session Modifications 

Some session modifications were necessary for Harry due to him requiring support 

around emotional awareness. In session 2, the researcher spent time developing Harry’s 

emotional recognition. This included discussing the positive and negative emotions he knew, 

identifying when he felt this way, and how it felt in his body. Additionally, through all 

sessions, digital emoticons were present acting as a visual aid for Harry to identify which 

emotion he felt at certain time points during the session. This material was influenced by 

Stellard et al., (2019). Additionally, the terms “GO” and “STOP” thoughts were used in place 

of “helpful” and “unhelpful” thoughts from session 3 onwards. “GO” thoughts were 

described as positive thoughts that encourage you to do things. “STOP” thoughts were 
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described as thoughts that made you feel worried or unpleasant (Stellard et al., 2019). Lastly, 

an extra session was added for Harry between session 7 and session 8. This was to support 

Harry’s learning of cognitive techniques such as identifying thinking traps, using worry time, 

and thought journals.  

James 

James was a 14-year-old male with a diagnosis of autism. James had age-equivalent 

scores on the receptive and expressive domains of the VABS-II.  

Sleep Profile and Functional Behavioral Assessment 

James’s mother contacted the researchers regarding his difficulties with delayed sleep 

onset. James recalled having challenges with his sleep since he was born, but recently his 

difficulties had increased with no identified precipitant. James reported he did not have a 

consistent bedtime routine or bedtime. James listened to meditation music or read in bed, 

before going to sleep. James slept in his own bedroom with a nightlight and the door open. 

James would get into bed around 9:30pm and his SOL would vary between 1 – 3 hours. 

James reported thinking about many things including daily events, hobbies and special 

interests while in bed. 

 Previous strategies to help with the presenting sleep difficulties included herbal sleep 

drops but these were unsuccessful. James’ goal for sleep was to; 1) fall asleep within 30 

minutes, and 2) sleep through the night. 

 Results from the FBA indicated that James’s sleep difficulties were maintained by 

device use before bedtime, cognitive hyperarousal before bed and while in bed, and a lack of 

physiological sleep pressure due to an inconsistent bedtime routine and sleep wake schedule.  
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Session Modifications 

 James had a booster session (Session 3B) between session 2 and session 3 to support 

sleep scheduling, as adherence to the sleep schedule was low. During this booster session, the 

importance of sleep/wake scheduling and restriction were recapped, and no new techniques 

were introduced.  

Oliver 

Oliver was a 17-year-old male with a diagnosis of autism. Oliver had age-equivalent 

scores on the receptive and expressive domains of the VABS-II. 

Sleep Profile and Functional Behavioral Assessment 

 Oliver’s mother contacted the researchers due to their joint concerns regarding his 

long SOL and frequent and long NWs. These sleep difficulties started about three years ago 

with no identifiable cause. Oliver had a consistent bedtime routine including a reminder from 

his mother readying for bed, and then getting into bed for 20 minutes of reading around 

10:00pm. SOL would last 40-70 mins.  

Oliver slept in his own bedroom and preferred to have night lights. Oliver reported 

waking 1-2 times per night for periods of 5 – 60 minutes each night, When Oliver was lying 

in bed prior to falling asleep and after NWs, he would worry about daily events.  Oliver woke 

at 6:00am on school days, and approximately 9:00am on weekends. Oliver had tried 

strategies to help with his sleep onset and maintenance, including herbal remedies and 

weighted blankets. Both techniques were unsuccessful. Oliver’s goal were to; 1) fall asleep at 

10:30pm in 30 minutes and 2) sleep through the night and wake at 6:00am. His mother shared 

the same goals as him. 

Results from the FBA indicated that Oliver’s sleep difficulties were maintained by 

partaking in sleep competing activities in bed (reading in bed and worrying while in bed), 
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cognitive hyperarousal (e.g. clock watching), and lack of physiological sleep pressure owing 

to an inconsistent sleep wake schedule. 

Session Modifications 

 Oliver had a booster session (Session 3B) between session 2 and session 3 to support 

sleep scheduling. During this booster session, the importance of sleep/wake scheduling and 

restriction were recapped, and no new techniques were introduced.  

Treatment Fidelity  

 Treatment fidelity was assessed using measures of researcher adherence, participant 

comprehension, and participant adherence to treatment protocol.  

Researcher Adherence 

The researcher delivering the CBT-I sessions attended weekly meetings with 

supervisors to discuss the progress of each participant, and any necessary adjustments to 

subsequent sessions to meet the needs of each young person. The researcher devised a 

checklist for each session to indicate all slides and components of the session were 

administered appropriately. Due to the time and financial restraints of a Masters thesis, 

recording the sessions and having an independent party rate the delivery of the session was 

not able to be completed. 

Participant Comprehension 

Information sheets pertaining to the rationale and tips for each technique were 

provided at appropriate times through the intervention. The researcher checked the 

participant’s comprehension after each new concept was introduced by asking if the 

participant understood everything, or had any questions. If the participant understood the 

technique a comprehension activity was undertaken. Examples of comprehension activities 
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included a worksheet requiring the young person to apply the learned strategy to a new 

situation, or a role play with the young person explaining the strategy to the researcher, 

pretending to be a friend. After comprehension was ensured, a new topic was introduced. 

Adaptions to the pace of the session, and repetition of content, were made if comprehension 

difficulties arose. Additionally, homework tasks provided an insight to the participants 

overall understanding of the session, as well as showing generalisation of the session content 

to the participants sleep concerns.  

Participant Adherence and Reliability of Sleep Adolescent Reporting 

Participants were required to wear an actigraph during baseline, two weeks of 

treatment, and follow up phases. Additionally, participants recorded their sleep and wake 

times each night on a sleep diary. The reliability of participant reporting of sleep/wake 

scheduling was calculated by comparing the scheduled bedtime with the participant’s actual 

bedtime, as noted in the sleep diaries and actigraphs, respectively. A diary entry was recorded 

as being reliable if the actual bedtime (as recorded on the actigraph) was within ± 15 minutes 

of the recommended bedtime. Participants’ parents were also asked to record sleep diaries for 

their young person in order to triangulate the data. Reliability was calculated using the 

following equation: [agreements/(agreements +disagreements)] x 100. Actigraph data was 

also able to provide a measure of treatment adherence. 

Weekly self-monitoring checklists for sleep hygiene practices, relaxation techniques, 

and sleep and wake times were used to log if the participant completed these steps, as 

recommended. At the beginning of each session, the previous week’s sleep diaries and self-

monitoring checklists were collected and reviewed with the participant. Treatment adherence 

was calculated for wake time, sleep time, sleep hygiene, stimulus control, deep breathing and 

progressive muscle relaxation using the following formula (completed tasks/total tasks) x 

100%. Due to the nature of some techniques requiring to be implemented ‘as needed’ (i.e., 
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worry time, thought journals and imagery), these were not included in the analysis for 

treatment adherence. 

Data Analysis 

 Data obtained from sleep diaries during baseline and intervention were graphed 

according to the dependent variables relevant for each young person. Variables included were 

SOL (in minutes), frequency of NWs and duration of NWs (in minutes), TST (in minutes) 

and SE (as a percentage). Visual analysis was used to analyse treatment effects. Visual 

analysis is a common method of data analysis in single-case multiple baseline designs, as it 

can identify if behavior change is due to the treatment at hand (Blampied, 2013). Treatment 

effects were determined based on analysis of data trend, level, variability, latency and 

consistency of change. Changes in the data identified if target behaviors were improving or 

declining through the treatment sessions (Blampied, 2013; Cohen et al., 2014). Visual 

inspection allowed for the detection of changes between and within the treatment sessions.  

 The percentage of data points below the baseline median (PBM) was used as an effect 

size for SOL to determine the effect of treatment. This is a nonoverlapping method which 

calculates the percentage of treatment data which overlaps, or does not overlap, with the 

baseline data, therefore indicating a behavior change (Parker & Vannest, 2009). For treatment 

that aims to decrease a certain behavior, data points below the baseline median are evaluated 

to determine change. The following equation was used ([data points below the baseline 

median/total number of data points] x 100%). A higher percentage of nonoverlapping data 

indicates greater behavior change from baseline and therefore effective treatment. PBM 

scores are interpreted as follows: a PBM score of 70% or lower indicated the treatment was 

ineffective; a score of 70 to 90% indicated a moderate treatment effect and a score of 90% or 

above indicated high treatment effect (Ma, 2009; Lenz 2013).  
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Data from the pre- and post-treatment measures for the CBCL, YSR, ASHS-R, 

ASWS, SDQ, MASC-2, PedsQL were analysed comparing pre-treatment and post-treatment 

between participants, and within participants, to identify changes as a result of the study. 
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Chapter 3 

Results 

Chapter 3 presents data on study participants’ sleep outcomes and daytime 

functioning. Sleep outcome data is presented in figures that display the duration of SOL 

(mins), the frequency of NWs, and the duration of NWs (mins), as reported from sleep 

diaries.  Pre- and post-treatment data from psychometric assessments of daytime functioning 

and behavior, and reliability data is presented in a series of tables. Treatment acceptability, 

collected during post-treatment interviews, is also reported.  

Sleep Outcome Measures 

Sleep Diaries 

Sleep diary data for each participant are presented in Figures 1-4.  The duration of 

sleep intervention varied between each young person, due to some participants CBT-I 

sessions being more than seven days apart. This was due to periods of illness as well as 

extracurricular actives. The CBT-I programme was designed to be eight sessions in length 

and to be delivered over the course of 49 days. However, Harry’s treatment lasted 56 days. 

For Harry, young person sleep diary data was not collected for nights 46, 47 and 47, for 

reasons undisclosed to the researcher. Parent-reported sleep diaries were not completed due 

to Harry’s parents being unable to identify when he had fallen asleep or when he had NWs. 

Harry did not complete any post-treatment assessments, interviews, or follow up phases, as 

the family ceased contact with the researcher. 

James’ treatment lasted 62 days. This was due to him being unwell for four nights of 

the programme. Additionally, he had conflicting extra-curricular activities, which meant that 

four of James’ CBT-I sessions were held eight to 10 days apart. The sleep diary data for night 

52 of the intervention is missing as it was misplaced. James’ parents recorded sleep diaries, 

however they reported these based on the times James reported as they were unable to 
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reliably tell when he had fallen asleep. The parent-reported diary is identical to the diary 

recorded by James, and therefore, only James’ records are presented.    

Oliver’s treatment lasted for 52 days. Parent-reported sleep diary data were not able to 

be recorded due to his mother being unable to tell when he had fallen asleep, or when he 

woke in the night. Therefore, data is reported from Oliver’s sleep diary only.  

Actigraphy 

 Due to technical issues with the actigraphs, the number of nights with usable data 

varied between participants. There was available data for six nights for Harry, 17 nights for 

James and three nights for Oliver. Therefore, IOA was calculated for 9.6%, 23.2% and 4.3% 

of nights for Harry, James, and Oliver, respectively. The mean reliability was 81% for Harry, 

86% for James and 94% for Oliver, for time into bed and wake time.  

Effect on Sleep Onset Latency 

 Figure 1 presents baseline (BL), intervention, short term follow up (STFU) and long 

term follow up (LTFU) data for SOL (mins) for each of the three participants. 

Harry 

During baseline, Harry’s SOL varied between five and 75 minutes (mean = 54 mins; 

median = 60). His SOL remained variable through the first week of the CBT-I programme, 

however it declined on night 15 to 10 minutes. This aligned with the introduction of 

sleep/wake re-scheduling in session 2. His SOL declined further on night 18, to five minutes. 

Harry’s SOL remained low (between five–10 mins) from night 18 to 31, at which point it 

escalated for three nights for no identifiable reason. It then decreased to 10 minutes on night 

35 and remained low until night 49 at which point it increased again to 45 minutes. SOL 

remained approximately 40 minutes until night 56, at which point it reduced to 10 minutes, 

where it remained for the last eight nights of the programme. The mean SOL for Harry 
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throughout treatment, was 18 minutes, indicating a decrease compared to baseline. A large 

treatment effect was reflected in the PBM value (94%) as Harry’s SOL was below the 

baseline median for 50 out of the 56 days of intervention. 

James 

During baseline, James’ SOL ranged from 60 to 300 minutes (mean = 128 mins; 

median = 120). On the first three nights of the programme, his SOL decreased to 60 minutes 

and remained within the baseline range until night 27, before decreasing further to 30 minutes 

on night 28 and 29. This decrease aligned with the introduction of sleep/wake scheduling in 

session 2 of the CBT-I programme (night 23), and session 3B regarding sleep/wake 

scheduling (night 31). SOL increased on night 30 with no identifiable precipitant. From night 

31 his SOL decreased to 30 minutes and remained variable until night 43, at which point it 

reduced to less than 15 minutes for 31/34 of the remaining nights of the programme. This 

further decrease aligned with the introduction of relaxation strategies (night 48). It should be 

noted that there was a slight unexplained increase in SOL on night 74 and 76 (35 and 30 

minutes respectively) at which point it decreased to approximately 15 minutes for the last two 

nights of the programme. The mean SOL during the programme was 35 minutes, indicating a 

decrease in SOL for James, during treatment.  The PBM during intervention was 96%, 

indicating a high treatment effect for James’ SOL.  

At four weeks follow-up, the reduction in SOL was maintained, varying between five 

and 20 minutes (mean= 12 mins), and the PBM score was 100%. At 14 weeks follow up, 

James maintained a short SOL (range = 15-60 mins; mean = 25 mins) and had a PBM score 

of 100%, indicating a high treatment effect was maintained at follow-up.  
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Figure 1 

 

Duration of Sleep Onset Latency during Baseline, Intervention, and Follow up for Harry, 

James, and Oliver.  

 

Note: The vertical dashed lines indicate where CBT-I sessions occur. Off axis data is 

represented with a number above the data point. 
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Oliver 

Oliver’s baseline SOL ranged between 30 and 180 minutes (mean= 93 mins; median 

= 75 mins). After an initial increase in SOL (120 mins) during the first night of the 

programme his SOL decreased to 60 minutes for the following two nights. His SOL then 

increased slightly (from 75 on night 21 to 90 mins on night 22, 23 and 24) until night 25 

where it decreased (from 90 to 30 mins), coinciding with the introduction of sleep/wake 

scheduling and stimulus control in session 2. Oliver’s SOL remained highly variable until the 

end of the programme but overall, was reduced compared to baseline (mean = 37 mins). 

Oliver’s SOL was below the baseline median for 48 out of 52 nights, giving him a PBM score 

of 92%, therefore indicating a high treatment effect on Oliver’s SOL.  

At four weeks follow up, Oliver’s SOL varied between two and 60 minutes (mean= 

32 mins; PBM = 100%). Oliver had a PBM of 100% at 14 weeks follow up, with his SOL 

ranging from 15 and 60 minutes (mean= 30 mins), indicating that the high treatment was 

effect was maintained at each of the follow up periods.  

Effect on Night Wakings.  

Figure 2 presents the frequency and duration of NWs for Harry at baseline and 

intervention, and for Oliver at baseline, intervention and follow up. NWs are not reported for 

James as this was not a difficulty that he experienced.  
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Figure 2 

 

Duration and Frequency of Night Wakings During Baseline, Intervention, and Follow up for 

Oliver, and Baseline and Intervention for Harry. 

 

 

Note: Data points off the X axis represents one NW, and numbers above the data point 

indicates multiple wakings.  

 

Harry 

During baseline, Harry’s frequency of NWs ranged between zero and one and were 

approximately 60 minutes in duration (mean = 60). Throughout the CBT-I programme, the 

frequency and duration of Harry’s NWs decreased compared to baseline (mean= 28 mins). 

Notably, the duration of NWs decreased to 30 minutes on nights 11, 12 and 22, before 

increasing to 60 minutes on night 26, when he set an alarm to wake and undertook an activity 
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in the lounge. There was a period of improvement after the 5th CBT-I session on night 40 

(cognitive restructuring), until night 62 where he experienced no NWs. For the remaining two 

nights of the CBT-I programme, he woke once on night 63 (10 mins), and did not wake on 

night 64. 

Oliver 

During baseline, Oliver experienced a NW on 11 out of 17 nights, and the frequency 

of NWs ranged between zero and two. The duration of NWs varied from five to 70 minutes 

(mean = 16 mins) during baseline, and longer durations of waking were associated with two 

wakes in one night. The frequency of NWs continued to be variable for the first week of the 

CBT-I programme (range = 0–2), though the duration of NWs decreased to between five and 

20 minutes (mean = 15 mins). After the second session of CBT-I (sleep/wake scheduling and 

stimulus control, night 25), NWs reduced to zero for five nights. On night 32 Oliver had three 

NWs that were five minutes each, with no identifiable precipitant. There was a period of 

improvement between night 33 and night 45, during which time Oliver only had one NW in 

total (night 39, 10 mins). This improvement aligned with the booster session to support sleep 

scheduling, and the introduction of worry time in session 4. The frequency of NW decreased 

and was variable (range = 0-1) for the remainder of the programme, and the duration of NWs 

remained under 15 minutes. Throughout the CBT-I programme, Oliver’s duration of NWs 

ranged from two to 60 minutes (mean = 12 mins). Notable outliers are night 57 and night 60 

when he was woken by stimuli out of his control.  

At four weeks follow up Oliver experienced one NW lasting for a total of 10 minutes. 

At 14 weeks follow up, Oliver had a slight increase in NWs, waking for three nights out of 

seven, ranging from 10 to 60 minutes (mean = 12 mins).  
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Effect on Total Sleep Time and Sleep efficiency 

Figure 3 represents the TST (mins), and Figure 4 represents the SE (percentage), for 

all three participants. 

 

Figure 3 

 

Total Sleep Time During Baseline, Intervention, and Follow up for Harry, James and Oliver 
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Figure 4 

Sleep Efficiency During Baseline, Intervention, and Follow up for Harry, James, and Oliver. 
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Harry 

During baseline, sleep diary data showed Harry’s TST ranged from 503 to 675 

minutes (mean = 571 mins), however he was spending 595 to 705 minutes in bed (mean = 

633 mins). Harry’s baseline SE therefore ranged between 85% to 90% (mean = 89%). During 

the programme, his TST decreased to an average of 497 minutes, ranging from 427 to 660 

minutes. The largest increase in SE was noted after session 2 (sleep/wake scheduling and 

stimulus control) when Harry’s SE increased from an average of 89% (nights 8–14), to an 

average of 98% (nights 15–22). Contrastingly, after this session Harry’s TST decreased from 

an average of 535 minutes (nights 8–14), to 502 (nights 15–22). Overall, throughout the 

programme there was a noted increase in SE from baseline (range = 82-98%; mean = 95%).  

James 

During baseline, James’ sleep diary data showed his TST ranged from 270 to 594 

minutes (mean= 437 mins). His baseline SE ranged from 47% and 90% (mean= 76%). 

During the CBT-I programme, James had an average TST of 440 minutes, ranging from 350 

to 570 minutes, and had an increase in SE (range= 63-99%; mean= 92%). Of particular note, 

James’ SE increase coincided with sleep/wake schedules and stimulus control in session 2 

(mean= 82% for nights 16-23; mean= 89% nights for 24-31). Additionally, it was during 

these aforementioned nights that James experienced a decrease in TST (mean= 472 mins for 

nights 16-23; mean= 435 mins for nights 24-31). After session 4 (relaxation training and 

thinking traps), James’ SE remained high for the remainder of the programme (range = 93-

99% for nights 48-78), and his TST had an increasing trend (range= 390-500mins for nights 

48-78).  

During follow up, James’ maintained a high SE, ranging from 95% to 98% at four 

weeks post CBT-I programme (mean= 97%). His TST increased from the intervention phase, 

to range between 420 to 480 minutes (mean= 467). James’ TST increased further to an 



 99 

average of 472 minutes (range= 390-555). Additionally, a high SE was maintained at 14 

weeks follow up (range= 87-97%, mean= 95%), as well as an increased TST (range= 390-

555 mins; mean= 440). 

Oliver 

At baseline, Oliver had an average TST of 448 minutes, ranging from 330 to 625 

minutes and his SE was between 61% to 92% (mean= 81%). During the CBT-I programme, 

Oliver’s TST ranged from 360 to 545 minutes (mean= 430 mins) and his SE increased to 

between 76% to 98% (mean = 91%). A change in SE and TST was noted after session 2 

(sleep/wake scheduling and stimulus control), with SE increasing (mean= 83% on nights 17-

24, mean=92% on nights 25-31) and TST decreasing (mean=485 mins on nights 17-24, 

mean= 466 mins on nights 25-31).  

At four weeks post CBT-I programme, Oliver’s SE ranged between 87% to 99% 

(mean = 93%), and his TST increased slightly to an average of 435 mins (range= 390-465 

mins). This maintenance of a high SE was also seen at 14 weeks post-treatment (mean= 91%; 

range= 81-97%,), and TST slightly decreased to an average of 427 minutes (range= 375-510 

mins). 

Adolescent Sleep Hygiene Scale.  

For James and Oliver, their total score on the ASHS increased from pre- to post-

treatment (12.4 to 17.7, and 13 to 15.4 respectively), suggesting an improvement in sleep 

hygiene practices. As Harry did not complete follow up data, comparisons on this measure 

cannot be made. Most notably, both James and Oliver had the largest increases in the 

cognitive domain (i.e, a decrease in sleep-interfering cognitions occurring in the bedtime 

routine), with James’ mean score increasing by 2.9 and Oliver’s mean score increasing by 

2.1. Increases were also reported at post treatment for the emotional domain (ie., decrease in 
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feelings of going to bed upset) for James (mean= 3.6 to mean= 6) and Oliver (mean=3 to 

mean=4.3).  

Adolescent Sleep Wake Scale- Revised 

 Table 2 outlines the pre- and post-treatment results from the ASWS-R. Higher scores 

indicate higher sleep quality. For James and Oliver, their post-treatment scores indicated 

improved sleep compared to their scores at baseline (3.6 to 5, and 1.5 to 8 respectively). 

Interestingly, the largest gains for both participants were in relation to falling asleep (2.4 to 

4.8 and 1.6 to 2.8 for James and Oliver respectively). 

 

Table 2  

 

Comparison of Pre- and Post-Treatment Scores on the ASWS-R 

 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

Going to bed 4 N/A 5.3 6 1.6 2 

Falling asleep 3.8 N/A 2.4 4.8 1.6 2.8 

Returning to 

wakefulness 

1.6 N/A 4 4 1 2 

Total  3.4 N/A 3.6 5 1.5 8 

 

Young person’s daytime behavior 

 The GARS-3, CBCL, YSR, MASC-2, SDQ and PedsQL were used to assess the 

young person’s daytime behavior and quality of life at pre- and post-treatment.  
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Gilliam Autism Rating Scale 

Pre- and post- treatment GARS-3 scores are presented in Table 3. For the two 

participants who returned pre- and post-treatment assessments, there were slight reductions 

seen in their Autism Index Score, as well as small reductions in subscale domain performance, 

however no participant had changes to their overall GARS-3 symptom severity level.  

Harry. At baseline, Harry had a score of 102 suggesting it was ‘very likely’ he had 

autism, and required ‘substantial support’ (level 2). Only pre-treatment data was available for 

Harry. 

James. Before the CBT-I programme, James’ had a score of 97 suggesting it was 

‘very likely’ he had autism, and required ‘substantial support’ (level 2). This score reduced to 

90 following intervention suggesting a slight reduction in autism severity but not large 

enough for a reduction in levels. Reductions were seen across all domains except maladaptive 

speech, signalling an improvement in autism symptoms after the CBT-I programme. 

Oliver. Before the CBT-I programme, Oliver’s score on the GARS-3 was 63, 

suggesting that he required ‘minimal support’ (level 1). After the CBT-I programme, Oliver’s 

score for the autism index was 56, reflecting a decrease in severity, however he still remained 

at level 1. Most notably, there were small improvements in his social interaction (7 to 6), 

social communication (4 to 3) and cognitive style (8 to 7). 
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Table 3  

 

Comparison of Pre- and Post-Treatment Intervention Scores on the GARS-3 

 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

Restricted/Repetitive 

Behaviors 

12 N/A 5 4 4 4 

Social Interaction 9 N/A 10 8 7 6 

Social Communication 7 N/A 10 11 4 3 

Emotional Responses 13 N/A 11 9 4 4 

Cognitive Style 

 

13 N/A 15 14 8 7 

Maladaptive Speech 7 N/A 7 7 6 6 

Autism Index 

 

102 N/A 97 90 63 56 
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Youth Self-Report Form 

 The results of the YSR are presented in Table 4. Higher scores indicate higher levels 

of difficulties in that area. Pre-treatment, Harry scored in the borderline range for 

internalising, and the normal range for externalising and total scores.  For James, there was 

an increase in his YSR scores from 51 to 53, 46 to 57, and 52 to 54 for internalising, 

externalising, and total score, respectively. While these small improvements are noteworthy, 

all scores remained in the normal range from pre- to post-treatment. For Oliver, his there was 

a decrease in his YSR scores from 63 (borderline) to 59 (normal) for the internalising 

domain, signalling an improvement in internalising behaviors at post-treatment. There was a 

slight increase in his externalising and total score at 29 to 34, and 43 to 48 respectively, 

indicating deteriorations in these domains, however they both remained in the normal range.  

 

Table 4  

 

Comparison of T Scores for Pre- and Post-Intervention Scores on the YSR 

 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

Internalising  62 B N/A N/A 51 N 53 N 63 B 59 N 

Externalising  57 N N/A N/A 46 N 57 N 29 N 34 N 

Total Score 48 N N/A N/A 52 N 54 N 43 N 48 N 
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Child Behaviour Checklist 

 The results of the CBCL  at pre- and post-intervention are presented in Table 5.  

Higher scores indicate higher levels of difficulties in that area. There were varied results 

between all participants. Harry’s scores on the CBCL placed him in the normal range for 

externalising (58) and total score (64), and in the clinical range for internalising (69). For 

James there was an increase in all scores, from 57 to 62, 48 to 51, and 59 to 63, for 

internalising, externalising and total score respectively. This resulted in James’ internalising 

and total scores shifting from within the normal range, to the borderline range at post-

treatment. For Oliver at pre-treatment, he was placed in the normal range for externalising 

and total score, and in the borderline range for internalising. After the CBT-I programme, he 

had increases in his CBCL score from 62 to 63, 34 to 40, and 55 to 57 for internalising, 

externalising and total score, however they all remained in the same range as at pre-

treatment.  

 

Table 5  

 

Comparison of Pre- and Post-Intervention Scores on the CBCL 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

Internalising  69 C N/A N/A 57 N 62 B 62 B 63 B 

Externalising  58 N N/A N/A 48 N 51 N 34 N 40 N 

Total Score 64 C N/A N 59 N 63 B 55 N 57 N 

Note: C = clinical; B = borderline; A = abnormal
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Multidimensional Anxiety Scale for Children 

 The results of the MASC-2 self- and parent-report form are presented in Table 6 and 

Table 7, respectively. The MASC-2 total score indicates the extent to which a young person 

is experiencing anxiety. The anxiety probability score estimates the likelihood the young 

person is experiencing one or more anxiety disorders.   

Harry. At pre-treatment, Harry self-reported a total MASC-2 score of 77, suggesting 

a borderline probability of an anxiety disorder. He received a score of 79 according to the  

parent-report form, suggesting a high probability of an anxiety disorder.  

James. James self-reported a borderline anxiety probability, with a total score of 70. 

After the programme, this score decreased to 57, though remained within the borderline 

range. James’ received a high probability of an anxiety disorder on the parent-report form at 

pre-treatment, and a low probability of an anxiety disorder at post-treatment. Additionally, 

decreases in the total score were observed (63 to 51), indicating decreased anxiety levels.  

Oliver. Oliver self-reported a high probability of an anxiety disorder at both pre- and 

post-treatment, however his total MASC-2 score decreased from 74 to 60. Oliver received a 

high probability of an anxiety disorder at pre- and post-treatment according to the parent-

form, but his total MASC-2 score decreased (73 to 43).  
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Table 6 

 

Comparison of Pre- and Post-Intervention Scores on the MASC-2 Self-Report Form 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

 Score T Score T Score T Score T Score T Score T 

MASC-2 Total Score 77 68 77 61 70 64 57 57 74 69 60 61 

Anxiety probability 

 

Borderline 

 

N/A 

 

Borderline Borderline 

 

Very High 

 

Very High  

 

Table 7  

 

Comparison of Pre- and Post-Intervention Scores on the MASC-2 Parent Report Form 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

 Score T Score T Score T Score T Score T Score T 

MASC-2 Total Score 79 80 N/A N/A 63 69 51 60 73 82 43 59 

Anxiety probability 

 

High 

 

N/A 

 

High  Borderline 

 

Very High  

 

Very High  
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Strengths and Difficulties Questionnaire 

The results of the SDQ parent-report and self-report are presented in Table 8 and 

Table 9. Higher scores on the SDQ indicate higher levels of difficulties.  

Harry. At pre-treatment, Harry scored in the normal range for conduct problems, 

hyperactivity and prosocial behavior (2, 4, 8, respectively) on the self-report SDQ. He scored 

in the abnormal range for peer problems, and in the borderline range for emotional problems 

(7 & 6 respectively). Therefore, he scored in the borderline range for total difficulties (19). 

On the parent report SDQ, Harry scored in the normal range for conduct problems, 

hyperactivity and prosocial behavior, and in the abnormal range for emotional symptoms and 

peer problems (2, 2, 9, 6, 8 respectively). This placed him in the abnormal range for total 

difficulties (18). 

 James. At pre-treatment, self-reported a borderline range of hyperactivity and peer 

problems (6 & 5), and scored in the normal range for emotional symptoms, conduct problems 

and prosocial behavior (3, 2, 7, respectively). This put him in the borderline range for total 

difficulties (16). At post treatment, James scored in the normal range for all domains (2, 1, 3, 

3, 8 respectively), and was therefore in the normal range for total difficulties (8). This 

highlights a reduction in difficulties when comparing to pre-treatment as reported by James. 

At pre-treatment, James’ parents scores on the SDQ placed him in the normal range for 

emotional symptoms and conduct problems (4 & 2), borderline range for prosocial behavior 

(5), and in the abnormal range for hyperactivity and peer problems (8 & 7). Taken together, 

this placed him in the abnormal range for total difficulties (22). After intervention, the results 

of the parent report SDQ placed James in the abnormal range for hyperactivity (8), and the 

normal range for all other domains (1, 1, 6, 6, respectively), leading his total difficulty score 

to be in the borderline range (16). This suggests that James’ difficulties decreased after the 

intervention as reported by his parents.  
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Oliver. The results of the pre-treatment self-report SDQ indicated he was in the 

normal range for all domains (5, 0, 8, 1, 10 for emotional, conduct, hyperactivity, peer 

problems and prosocial behavior respectively). At post-treatment, Oliver’s self-report scores 

slightly increased across all domains (5, 0, 9, 2, 9) except conduct problems (0), and his total 

difficulty score increased (14 to 16). At pre-treatment, his parents scored him in the normal 

range for the conduct, peer and prosocial domains (0, 0, 10 respectively). He was scored in 

the borderline range for hyperactivity (6), and in the abnormal range for emotional symptoms 

(5). At post-treatment, Oliver’s mother scored him as having increases in emotional 

symptoms (5 to 6) and peer problems (0 to 2), however not large enough to change the range 

of the score. Furthermore, there was a decrease in the parent reported hyperactivity, from 

borderline to normal (6 to 5). Oliver’s parent reported total difficulties at post-treatment 

slightly increased from 11 to 13. 
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Table 8 

 

Comparison of Pre- and Post-Intervention Scores on the SDQ Self-Report Form 

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

Total difficulties 19 (B) N/A 16 (B) 8 (N) 14 (N) 16 (N) 

Emotional Symptoms 6 (B) N/A 3 (N) 2 (N) 5 (N) 5 (N) 

Conduct problems 2 (N) N/A 2 (N) 1 (N) 0 (N) 0 (N) 

Hyperactivity 4 (N) N/A 6 (B) 3 (B) 8 (N) 9 (A) 

Peer problems 7 (A) N/A 5 (B) 3 (N) 1 (N) 2 (N) 

Prosocial behavior 8 (N) N/A 7 (N) 8 (N) 10 (N) 9 (N) 

 

 

Table 9  

 

Comparison of Pre- and Post-Intervention Scores on the SDQ Parent-Report Form 

Note: A = Abnormal; B = borderline; N= normal

 Harry James Oliver 

 Pre Post Pre Post Pre Post 

Total difficulties 18 (A) N/A 22 (A) 16 (B) 11 (N) 13 (N) 

Emotional Symptoms 6 (A) N/A 4 (N) 1 (N) 5 (A) 6 (A) 

Conduct problems 2 (N) N/A 2 (N) 1 (N) 0 (N) 0 (N) 

Hyperactivity 2 (N) N/A 8 (A) 8 (A) 6 (B) 5 (N) 

Peer problems 8 (A) N/A 7 (A) 6 (N) 0 (N) 2 (N) 

Prosocial behavior 9 (N) N/A 5 (B) 6 (N) 10 (N) 6 (N) 
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Pediatric Quality of Life Inventory 

 The results from the parent report and the self-report PedsQL are reported below. A 

higher score indicates a higher perceived quality of life, out of a rating of 100.  

Harry. On the self-report form, Harry scored as 93 for the physical and 53 for the 

psychosocial domain. On the parent-report form, Harry’s score was 100 and 38 for the 

physical and psychosocial domains respectively. As Harry did not return post-treatment 

assessments, comparisons cannot be made for him.  

James. For the self-report PedsQL, James had an increase in the physical domain (68 

to 75), but a decrease in the psychosocial domain (73 to 56). For the parent report form, there 

were increases in the physical domain (50 to 80) and an increase in the psychosocial domain 

(31 to 56) at post-treatment.  

Oliver. Oliver had increases in both domains of the self-report PedsQL at post 

intervention (71 to 72 and 53 to 58 for physical and psychosocial respectively). An increase 

in both domains was also seen in Oliver for the parent report form (53 to 81 for physical, and 

51 to 60 for psychosocial). 

Treatment Adherence 

 Treatment adherence for the time participants went to bed, wake time, sleep hygiene 

practices, and use of stimulus control, deep breathing and progressive muscle relaxation 

strategies are presented in Table 10. Techniques of worry time, imagery, and thought records 

were unable to be measured as participants were only advised to implement these strategies 

as required (i.e., when experiencing a long SOL or high arousal levels).  

Treatment adherence for sleep hygiene was 100% for all participants. Adherence to 

the selected bedtime was also high across all three participants (91% for Harry and James, 

and 92% for Oliver). Wake time adherence was slightly lower for Harry and James, at 85% 

and 86% respectively, and high for Oliver (100%). Notably, stimulus control had the lowest 
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rate of adherence. All participants were recommended this technique, but only one participant 

regularly implemented it (Oliver = 62%, Harry and James = 0%). For deep breathing, 

adherence was 50%, 75% and 60% for Harry, James and Oliver. Adherence for progressive 

muscle relaxation was 50% for Harry, 75% for James and 56% for Oliver.  

 

Table 10 

 

Treatment Adherence for Participants 

 SH Sleep Time Wake time SC DB PMR 

Harry 100% 91% 85% 0% 50% 50% 

James 100% 91% 86% 0% 75% 75% 

Oliver 100% 92% 100% 62% 60% 56% 

Note: SH = sleep hygiene; SC = stimulus control; DB = deep breathing; PMR = progressive 

muscle relaxation 

 

Post treatment interview 

James 

 Both James and his mother were positive about the programme, noting improved 

SOL, only using the bed for sleeping and improved mood as being particularly positive. 

James reported deep breathing, progressive muscle relaxation and mentally noting things to 

action later as being some of the most helpful techniques. James and his mother noted sleep 

scheduling as being particularly effective. James’ active involvement in his own intervention 

and the collaborative nature of the intervention was valued by James and his mother. One 

challenging aspect of the programme was James balancing the need to note sleep details for 

the sleep diary, while also disengaging from the environment to facilitate sleep.  
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Oliver 

Oliver and his mother were satisfied with the CBT-I programme, noting improvement 

in SOL, NWs and day time functioning, and plans to continue using learned techniques 

outside of the programme. Oliver reported relaxation exercises and stimulus control to be of 

particular use in helping his sleep. Oliver’s mother noted sleep/wake scheduling and sleep 

hygiene to be helpful. She reported that the sleep hygiene practices of no screens before bed, 

and Oliver only being able to lie in bed when it was time to sleep allowed her and Oliver to 

spend more quality time together. Strategies that Oliver found to be the least helpful were 

worry time and thought journals. He reported that he does not enjoy writing, therefore, he 

rarely used the two techniques outside of the sessions with the researcher. In-person sessions 

were preferred by Oliver, compared to the sessions over Zoom. He reported he was able to 

learn more, and be more engaged, in the face to face settings. He reported he was able to 

learn the techniques while over zoom, but there were more distractions compared to when he 

went in person. Oliver’s mother highlighted the programme was a big commitment due to the 

large amount of sleep diaries they were required to record.  

A post-treatment interview was not undertaken for Harry because he withdrew from 

the programme after the final session and ceased contact with the research team.  
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Chapter 4 

Discussion 

In light of the high prevalence of sleep difficulties in young people on the autism 

spectrum, and the scarcity of research investigating the use of CBT-I to treat sleep problems 

among these young people, the objectives of this study were to1) investigate the effectiveness 

of a CBT-I programme in treating sleep difficulties in young people on the autism spectrum, 

2) evaluate the long-term impacts of CBT-I on sleep in young people on the autism spectrum, 

3) evaluate the young person’s and their parent’s perception of the treatment process and 

outcomes, and 4) evaluate the effect of successful treatment on the young person’s daytime 

functioning and behavior. 

Within the current study, young people on the autism spectrum engaged in an 

adapted, weekly, CBT-I programme for a minimum of eight weeks, to address a variety of 

sleep problems. Results indicated the CBT-I programme was effective in reducing SOL and 

increasing SE for all three participants. NWs also reduced for two of the participants for 

whom this was an intervention target. TST reduced for two participants and increased for one 

participant. The post-treatment interview indicated the participants were satisfied with the 

assessment and treatment process, and the outcomes of the CBT-I programme. Furthermore, 

participants planned to continue using strategies learned in the programme. The impact of 

improved sleep on externalising and internalising behaviors was mixed, with slight increases 

in self- and parent-reported externalising behaviors and difficulties, but decreases across 

anxiety measures. 

The Effectiveness of a CBT-I Programme in Treating Sleep Difficulties in Young People 

on the Autism Spectrum 

The current study aimed to evaluate the effectiveness of CBT-I in young people on 

the autism spectrum. The programme was delivered over two modalities (face to face and 
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Zoom) due to participant preference and/or location. The findings of this study suggests the 

CBT-I programme resulted in improvements in SOL, NWs (for Harry and Oliver), and SE for 

all participants who presented with difficulties in these areas. Conversely, TST decreased for 

two of the three participants (Harry and Oliver) suggesting that for these two participants, 

sleep restriction procedures were incomplete. For the two participants who completed the 

ASHS and ASWS-R, results indicated increases in positive sleep hygiene practices, and 

better experienced sleep.   

Within this study it was necessary to make a number adaptions to the design and 

delivery of the CBT-I programme. Changes were made to suit both the adolescent population, 

and also in consideration of the concurrent support requirements of autistic individuals. 

Adolescent specific adaptions included increased psychoeducation on topics including the 

impact of technology on sleep, the influence of caffeine and alcohol on sleep, the use of self-

monitoring checklists, and an emphasis on independence and autonomy. These procedures 

were chosen due to their success and recommendation in the adolescent population, and for 

being developmentally appropriate (Aslund et al., 2020; Blake et al., 2017; De Bruin et al., 

2015; Schlab et al., 2010;  Wetzler & Winslow, 2006). Adaptations for those on the autism 

spectrum included a flexible session length, the use of tailored communication methods (e.g., 

the use of closed questions, multiple choice questions and a longer time given to respond), 

regular breaks for sensory needs and the maintenance of attention, increased use of visual 

aids, and incorporation of special interests (Harrington et al.., 2014; McCrae et al., 2020; 

Reaven, 2009; White et al., 2009). A key finding in this study was that with the above 

adaptations, as well as individualisation of the session delivery to each young person, the 

CBT-I programme reduced all participants’ presenting sleep difficulties with the young 

person acting as the primary change agent. Additionally, all participants experienced 

improvements in sleep parameters despite the treatment modality (i.e., Zoom or in-person).  
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There were only three studies identified that have used CBT-I in the treatment of 

sleep difficulties among young people on the autism spectrum. As within the current study, 

McCrae et al. (2020) demonstrated that CBT-I can improve SOL, TST and SE among 

children on the autism spectrum. This study included parent-led techniques with similar 

adaptations for those on the autism spectrum as noted above, in face-to-face sessions. 

Building onto this research, McCrae et al. (2021) used the same CBT-I protocol and similar 

population as their previous study, however the modality of treatment was conducted via 

Zoom. Consistent with their previous in-person study, moderate to large effect sizes in  

objective sleep parameters were observed. Importantly, as in the present study, these studies 

suggest that both in-person and online formats of CBT-I interventions can be effective and 

socially acceptable (McCrae et al., 2020; McCrae et al., 2021).  

More recently, in the adolescent population, Van Deurs et al., (2021) implemented a 

cognitive-behavioral young-person-led sleep intervention for adolescents on the autism 

spectrum, involving parental assistance as needed. The results showed improvements in 

targeted sleep difficulties for all eight participants, including SOL, NWs, early morning 

wakings and unwanted co-sleeping. As in the current study, components of the treatment 

sessions were delivered virtually. The current study aligns with these previous findings, and 

provides further evidence for the effectiveness of young-person-led CBT-I interventions for 

sleep difficulties, in young people on the autism spectrum.  

The decrease in average TST during intervention for Harry and Oliver, is likely to be 

the result of sleep restriction procedures. In order to consolidate sleep and strengthen the 

association between the bed and sleep, it is important to increase homeostatic sleep pressure 

by restricting the participant’s TIB (Spielman et al., 2011). Sleep restriction increases the 

propensity for sleep, decreases prolonged SOL, and aids in overcoming cognitive 

hyperarousal,  and is therefore,  an important technique when treating sleep difficulties. A 
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reduction in TST for some participants has been noted in previous literature investigating 

CBT-I in typically developing adolescents and adults (De Bruin et al., 2019; Kyle et al., 

2014; Mitchell et al., 2019), however it does not align with current research in the autistic 

adolescent population. Previous literature typically has found an increased TST from 

baseline, as a result of a CBT-I programme for young people (Aslund et al., 2020; De Bruin 

et al., 2015; Schlarb et al., 2010). It is possible that the reduction in TST was due to nights of 

non-adherence to the sleep/wake schedule, which resulted in sleep restriction progressing at a 

slower pace. Despite this reduction in TST, SE improved, which may have meant that 

participants were receiving better quality sleep as a result of sleep consolidation, and reduced 

anticipatory anxiety of sleep onset (Spielman et al., 2011). Increased SE through a shorter 

SOL and reduced NWs (but not increased TST) has been found to be associated with 

subjectively improved sleep parameters including perceived quality of sleep, daytime mood 

and energy levels (Totterdell et al., 1994).  

Interestingly, strict adherence to each CBT-I technique did not seem to impact the 

treatment success. All participants had a high adherence to sleep hygiene and sleep/wake 

scheduling, however data on adherence to all of the other techniques were unable to be 

collected due to the covert nature of some strategies, and difficulties with self-report from the 

participants. The largest decreases in problematic sleep parameters were seen after the 

implementation of sleep/wake scheduling, as SOL and NWs decreased, and SE increased. 

Only one participant adhered to the practice of stimulus control (62% of the time), and 

relaxation exercises were adhered to for 50%-75% of the time for all participants. The 

impacts of relaxation techniques were not able to be defined through this study, however 

previous research shows that progressive muscle relaxation and deep breathing become more 

useful over time with daily repetition (Blakeley-Smith et al., 2021). Due to the large 

decreases in sleep difficulties seen in all participants after the implementation of sleep/wake 
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scheduling, it is possible the success of the CBT-I programme could be reached with this 

technique alone.  

Overall the findings suggest that a young-person-led CBT-I programme is effective 

for young people on the autism spectrum, particularly for SOL, NWs and SE.  

The Long-Term Impacts of a CBT-I Programme on Sleep 

 Results from the follow up phases of the study indicate the impacts of the CBT-I 

programme were maintained at four and 14 weeks post-intervention. Unfortunately the long 

term impacts of the CBT-I programme for Harry were unable to be measured as no post-

treatment data were provided. SOL, NWs, and SE improved at four and 14 weeks follow up 

in comparison to baseline data for both participants. Notably, James’ TST also increased 

further compared to intervention in both follow up periods, indicating he was receiving more 

sleep at these phases than at baseline. Oliver’s TST decreased slightly at intervention and 

follow up from baseline. Interestingly, at 14 weeks follow up NWs for Oliver slightly 

deteriorated compared to the four week follow up period, but remained under baseline levels. 

This suggests that for NWs in particular, the therapeutic effects of CBT-I may wane over 

time without therapist input. 

 Current research among typically developing and autistic young people is consistent 

with the current findings, suggesting that the effects of sleep treatment using CBT-I are 

maintained up to 15 months post-intervention (Aslund et al., 2020; De Bruin et al., 2015; 

McCrae et al., 2020; Palmero et al., 2017; Van Deurs et al., 2020). For example, McCrae et 

al. (2020) found that gains in SE, TST, and SOL were maintained in child sleep parameters at 

1 month follow up, following an 8-week parent-led CBT-I intervention. Interestingly 

however, mixed results were found by Van Deurs et al. (2021) with the treatment effects 

maintaining for some participants but not others. For the aforementioned study, the 
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maintenance of treatment effects depended on the continued treatment adherence by the 

primary change agent (i.e., the young person or their parent).  

 The current study is also consistent with other work exploring CBT-I for typically 

developing adolescents. Palmero et al. (2017) found participants’ insomnia severity reduced 

further at 3 months post-treatment with 50% of participants no longer meeting the study 

criteria for insomnia. Additionally, De Bruin and colleagues (2015) found all sleep outcomes 

were maintained at 2 months post-treatment after a group and telehealth delivered CBT-I 

programme. Taken together, the current research study adds to the growing body of literature 

investigating CBT-I and its long term effects for young people on the autism spectrum.  

The Young Person’s and their Parent’s Perception of the Treatment Process and 

Outcome 

Two participants participated in a post-treatment interview designed to gain an 

understanding of their perception of the assessment and treatment process, and outcomes. The 

results of the post-treatment interviews revealed the participants who completed the 

programme were satisfied with the outcomes and had identified helpful techniques they 

planned to continue using. This aligns with previous literature where both parents and 

typically developing adolescents have rated CBT-I programmes as highly acceptable and felt 

their sleep concerns were resolved (Schlarb et al., 2010; Van Deurs et al., 2021). Existing 

research indicates that CBT-I is rated as moderately to highly acceptable by parents (Carnett 

et al., 2019; McCrate et al., 2019; Schlarb et al., 2010), however there is limited research that 

directly enquires about the young person’s perception of treatment.  

A theme that emerged from the post-treatment interviews was the appreciation of the 

collaborative nature of the sessions and the weekly encouragement provided by the 

researcher. Participants and their parents reported that the collaborative nature of the sessions 

helped with the young person’s independence and autonomy. For example, sleep goals, 
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worksheets pertaining to intervention techniques, and discovery of automatic thoughts and 

core beliefs were jointly formulated with the researcher and participant. Collaboration 

between the clinician and client is a key aspect of any variation of CBT, with studies 

recognising the importance of working alongside the client throughout sessions to enhance 

treatment progress (Okamoto et al., 2019; White et al., 2010). Research highlights that a 

higher degree of collaboration throughout CBT sessions predicts stronger therapeutic alliance 

and in turn more positive outcomes (Creed et al., 2005; Kendall et al., 2015), and the current 

study demonstrates young people on the autism spectrum are able to be a part of this 

collaboration. Through this collaboration, young people were involved in their own treatment 

process and decisions. Parents attributed much of the success of the CBT-I programme to 

their child’s active involvement, and reported they took on more responsibility for managing 

their own sleep. Parents also felt that it increased treatment adherence to have a person 

outside of the family providing guidance and support.  

Another theme reported by the young people was that they enjoyed following a 

consistent sleep/wake schedule and bedtime routine. Parents reported the routine and 

consistency to be positive and allowed for quality time in the one hour of no technology 

before bed. Emerging research indicates increased positive time between parents and 

adolescents in the pre-sleep period leads to reduced sleep onset for up to 26 minutes, 

suggesting a possible interaction between quality family time and decreased SOL (Bai et al., 

2022). This relationship is currently understudied. 

Young peoples’ experiences of specific techniques was also asked about throughout 

the sessions and in the post-treatment interview. Harry’s perception of the treatment process 

was gauged throughout treatment sessions, but is limited due to him not partaking in a post-

treatment interview. Harry reported the relaxation exercises to be effective, particularly for 

SOL. Additionally, Harry reported cognitive techniques such as identifying thinking traps 
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and problem solving as helping with other difficulties outside of sleep. James reported the 

relaxation exercises and sleep/wake scheduling to be the most helpful techniques. He also 

noted that worry time was helpful and individualised the technique to suit his needs (i.e., 

using imagery to support his worry time). Additionally, it was noted that James did not use 

stimulus control despite the strategy being recommended covered across multiple sessions. 

This was due to external factors such as a cold temperature, and internal factors such as 

motivation. Interestingly, current research has removed the requirement for participants to get 

out of bed after 20 minutes if sleep onset does not occur, due to suspected decreased 

motivation among adolescents to follow this practice (De Bruin et al., 2015). This study has 

found positive results suggesting that sleep restriction alone is a sufficient method for 

consolidating sleep without the need to apply strict stimulus control procedures (De Bruin et 

al., 2015).  

James also reported not using thought journals outside of the CBT-I sessions with the 

researcher, due to the absence of resources (i.e. a pen and paper), and he could not remember 

the thoughts when the resources became available. Oliver reported sleep/wake scheduling as 

being a helpful technique due to the consistency in routine, and stimulus control as he 

reported it to distracted him from worrying in bed. In contrast to James, Oliver reported that 

worry time was the least effective for him as he did not enjoy writing. Oliver used thought 

journals outside of the session, but reported it to be difficult due to his dislike of writing. This 

is one of few studies that has evaluated participant perceptions of specific CBT-I techniques. 

The findings align with literature from the typically developing population where CBT-I has 

been perceived as acceptable by participants (Aslund et al., 2020; De Bruin et al., 2014; 

Palermo et al., 2010; Schlarb et al., 2011), however, qualitative information on the 

perceptions of specific techniques is not identified in the current CBT-I literature. These 

findings highlight the need for individualisation of techniques and further validates the 
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importance of understanding individual preferences, adapting techniques to suit the 

preference of the young person, and including young people in the development of sleep 

interventions.  

Both of the participants who completed post-treatment interviews and their parents 

reported the treatment process to be beneficial, however they considered it to be a significant 

commitment. In particular, the parents and the young person reported the sleep diaries and 

pre- and post-treatment assessments to be time intensive. Despite this commitment, all 

participants and their parents stated they would recommend the CBT-I programme to another 

young person on the autism spectrum with sleep difficulties.  

The Effect of a CBT-I Programme on the Young person’s Daytime Functioning and 

Behaviour 

All of the participants completed the pre-treatment assessments and the CBT-I 

programme, and two participants (James and Oliver) completed post-treatment assessments 

and interviews. Evidence from post-treatment interviews suggested the two participants and 

their parents perceived some changes in their daytime functioning and behavior, however, 

there were mixed results in psychometric assessment scores.  

Gilliam Autism Rating Scale 

 Findings from the GARS-3 indicated a slight reduction in autism index scores for 

both participants who completed post-treatment assessments, however there was not a change 

large enough that warranted a severity level reduction. This is unsurprising as autism is a 

pervasive neurodevelopmental disorder which persists throughout one’s life, making a large 

change in GARS-3 score over a 9 week period unlikely. Slight improvements were seen on 

most subscales of the GARS-3 including restricted/repetitive behaviors, social interaction and 

cognitive style. This is in line with previous research where impairment in sleep is associated 

with social interaction, communication difficulties, and restricted/repetitive behaviors 
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(Delahaye et al., 2014; Mazurek & Sohl, 2014; Richdale & Schrek, 2009; Van Deurs et al., 

2020). Understanding the inter-relatedness of sleep difficulties with autism symptomatology 

is imperative for research in this field, with less sleep predicting an increased intensity of 

characteristics of autism (Adams et al., 2014; Matson et al., 2008; McLay et al., 2021; 

Schreck & Richdale, 2020).  

Multidimensional Anxiety Scale for Children 

Following intervention, self-report and parent report on the MASC-2 indicated a 

reduction in the total MASC-2 score and in anxiety probability levels. Previous research has 

shown an association between sleep related problems and internalising behaviors wherein, 

higher rates of sleep difficulties are correlated with increases in anxiety (Nadeau et al., 2015). 

The current study directly targeted anxious cognitions and mechanisms of hyperarousal 

through cognitive restructuring, worry time and thought journals, aiming to reduce anxious 

sleep-related cognitions. Previous research in the typically developing population has 

demonstrated a reduction in anxiety following improved sleep after engagement in a CBT-I 

programme (Aslund et al., 2020), aligning with the current findings. Additionally, 

interventions using feelings thermometers, descriptor words related to feelings and bodily 

sensations, as well as other activities to evoke interoceptive sensations, have been found to 

increase autistic young peoples’ abilities to recognise internal cues (Hample et al., 2020). 

Therefore it is likely the young people were able to implement anxiety reducing techniques 

upon the recognition of internal stimuli change.   

Child Behavior Checklist 

 There were slight parent-reported increases in externalising and internalising 

behaviors reported on the CBCL. Current literature suggests that there is an association 

between sleep problems and challenging behavior among children and young people on the 
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autism spectrum (Cohen et al., 2014; Goldman et al., 2012; Hunter et al., 2020; Schreck & 

Richdale, 2020). This includes withdrawal, irritability, inappropriate speech, and 

hyperactivity (Goldman et al., 2011; Mazurek & Sohl, 2016; Richdale et al., 2009). However, 

much less is known about any collateral benefits of improved sleep on daytime functioning 

and behavior for young people on the autism spectrum (Hunter et al., 2020). It is possible that 

the CBCL was not sensitive enough to reflect parent perceived improvements in internalising 

and externalising behavior, in that there were increases in these CBCL results, yet decreases 

in these behaviors were reported in qualitative measures such as the post-treatment interview. 

Past research within the sleep literature has shown that parent-report on psychometrics can be 

influenced by parental capacity, stress levels, and expectations of behavior, which may lead 

to over reporting of internalising and externalising behaviors (Bangerter et al., 2020; Richdale 

& Schreck, 2009). Additionally, within the CBT-I programme, parents were required to be 

more attuned to their child’s behaviors and anxiety levels (e.g. participation in techniques 

such as worry time), possibly leading them to witness more covert behaviors than they 

previously would have during the baseline period. 

Youth Self-Report 

Youth report on the YSR indicated a positive change in Oliver’s internalising 

behavior, but a slight deterioration indicated for James, and an increase in externalising and 

total score for both young people. There is limited research investigating young persons’ self-

reported changes in behaviors that are measured by the YSR, particularly for externalising 

behaviors. Contrasting to the current findings, Loring et al. (2018) found parent reported 

decreases in externalising behavior for young people on the autism spectrum after an 

intervention targeting sleep difficulties. Externalising behavior related to bedtime resistance 

is more common in younger children than young people on the autism spectrum (Goldman et 

al., 2012), and daytime behavior was not a targeted intervention variable of the CBT-I 
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programme. Additionally, pre-treatment externalising behaviors were not in the clinical range 

for the two participants who completed all post-treatment assessments, therefore limiting the 

extent to which a change in would be likely observed. 

Furthermore, multiple factors can result in disrupted sleep and negative daytime 

behavior, and those on the autism spectrum who get sufficient sleep can also display both 

challenging and internalising behaviors. Psychosocial demands (e.g. decreased parental 

attention, increased demands from others) and environmental changes (e.g. weather, sensory 

environment) can be reasons as to why externalising or internalising behaviors are displayed 

(Cohen et al., 2018). For example, in the current study upcoming transitional periods (i.e., 

new school, further tertiary education) occurring close to the time of post-treatment 

assessments were reported to be points of stress for the participants. Additionally, other 

events (e.g., parents going away, the young person starting a new part-time job, stress from 

school workloads) were reported close to the post-treatment assessment stage, and therefore 

may have resulted in changes to internalising and externalising behaviors.  

Paediatric Quality of Life Inventory and Strengths and Difficulties Questionnaire 

One participant (James) had a decrease in the SDQ total difficulties score, and one 

participant (Oliver) had no change. Mixed results were found for the PedsQL with increases 

in the psychosocial and physical domains for Oliver, and an increase in both domains 

reported by James’ parent, but a self-reported decrease in physical quality of life for James.  

Overall, there are a number of reasons for mixed results. Previous research findings 

highlight the relationship between sleep difficulties, anxiety (Nadeau et al., 2015), 

challenging behavior (Goldman et al., 2011; Hunter et al., 2020; Mazurek & Sohl, 2016; 

McLay et al., 2021) and emotional symptoms (Adams et al., 2014; Schreck, 2021). The 

directionality of these relationships however is unknown but thought to be bidirectional 



 125 

(Bangerter et al., 2020; Mazurek & Sohl, 2016; McLay et al., 2021). The PedsQL and SDQ 

also may not have had the sensitivity to detect changes in behaviors within this population. 

 In contrast to the current study, McLay et al. (2021) identified the collateral effects of 

resolving sleep difficulties for 41 children and adolescents on the autism spectrum. Within 

this study, results demonstrated that the resolution of sleep difficulties led to improvements in 

children’s internalising, externalising, and autism symptomatology. Currently there is limited 

research focusing on the impacts of a sleep intervention on autistic young peoples’ daytime 

functioning, with extant literature merging the adolescent population with either children or 

adults. More research is required to investigate the potential mediating factors related to 

increases and decreases on measures pertaining to daytime functioning and behavior for this 

population.  

Limitations 

There are a number of noteworthy limitations in this research study. The first is that it 

may not be possible to generalize the results to a wider population owing to the small number 

of study participants. While it is promising that treatment effects were replicated across three 

participants, further replication is needed to further validate findings. As follow up data was 

only available for 2/3 participants, further research is needed to establish whether CBT-I 

results in long-term benefit for participants. The generalisability of the findings is also limited 

by the fact that there is a large degree of heterogeneity in young people on the autism 

spectrum, meaning that treatment effects may differ across young people. Additionally, this 

study only included males, further limiting the ability to generalize the findings to young 

females on the autism spectrum (Loomes et al., 2017). Research increasingly suggests that 

autism manifests in males and females differently, particularly in regard to social interaction 

and communication skills (Wood-Downie et al., 2021). Additionally, internalising disorders 

tend to manifest more frequently in females on the autism spectrum, compared to autistic 
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males, who are more likely to display externalising disorders (Hull et al., 2019). It is also 

noted that during adolescence, females on the autism spectrum may experience a steeper 

incline of social challenges compared to their male counterparts (Mandy et al., 2018). Due to 

these differences, it is possible that the effects of a CBT-I programme may be different in 

males versus females on the autism spectrum.  

The reliance on self-report measures was also a limitation of this study. The 

participants reported difficulties with identifying the time they fell asleep meaning that 

reported sleep parameters may not be a precise representation of the actual SOL of the 

participants. Accuracy of self-report may also have been compromised by the fact that 

participants are encouraged not to “clock-watch” within CBT-I programmes. In an attempt to 

provide another data source, an actigraph was used for 9.6%, 23.2% and 4.3% of nights for 

Harry, James and Oliver respectively, therefore, providing triangulation of the data for those 

nights. 

The self-reported questionnaires that provided information on secondary sleep 

outcomes may also have been subject to recall bias. The participants may have responded to 

the questionnaires by drawing largely on recent or salient events, potentially leading to small 

improvements not being identified. Other limitations of psychometrics used within this study 

is that participants and their parents were not blind to the research aims or intervention. This 

may have contributed to bias or inaccurate reporting on measures (Weiskop et al., 2005). 

Although such limitations in psychometrics are commonly seen in the current literature it is 

worthwhile to acknowledge when considering the results of this study. 

Lastly, techniques and treatments in the CBT-I programme were sequentially 

administered across the 8 weeks, meaning the individual effects of each technique were 

unable to be identified. CBT-I comes as a package of a mixture of behavioral and cognitive 

techniques, however, understanding what techniques are most successful is essential for 
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directing future research. The sequential implementation also meant that techniques that were 

unnecessary or surplus to the treatment of the participant’s sleep difficulties were not 

identified. In an attempt to combat the aforementioned limitation, participants were required 

to fill out self-monitoring checklists to indicate which technique was used on each day. 

Despite the use of the checklists, it was still unclear what techniques were consistently used 

by participants as filling these was typically forgotten by the participant, making this 

component reliant on self-report data. 

Future Research  

 The findings of this study can inform a number of avenues for future research. The 

current findings note that a CBT-I programme using the young person as the primary change 

agent was successful in decreasing targeted sleep difficulties. Additionally, it was found that 

the success of the treatment was not dependent on the modality of delivery (i.e., Zoom versus 

in person).  It is recommended that a larger study including young people aged 18 – 21, and 

females, is conducted to draw a more precise conclusion regarding the efficacy of a young 

person-led CBT-I programme in a wider population.  

 Additionally, future research should investigate the effectiveness of digitally delivered 

CBT-I, including digitalizing thought journals, worry time, relaxation technique prompts and 

sleep diaries. This would enable the resources to be accessible to a wider range of young 

people and their families such as those living in rural areas, or who may have factors limiting  

in-person attendance. Furthermore, this would respond to participants’ preferences for 

avoiding writing tasks. This adaptation would be appropriate for young people due to their 

increased use and enjoyment of technology. Further, it may better suit other psychosocial 

factors that accompany adolescence such as limited available contact time with a therapist 

(e.g. extracurricular activities and increased social activities; Kendall et al., 2015). 
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It is possible that individual factors such as motivation and coping strategies, and 

external factors such as parental support, may impact differences in sleep treatment 

effectiveness (Klinger et al., 2021). An investigation into the young person or family factors 

that impact treatment adherence and effectiveness should be conducted. Understanding these 

variables could lead to more supports being able to be developed to ensure the most 

successful outcome.  

 Lastly, future studies should refine measurement of participants’ daytime behavior 

and functioning. For example, observation of the young person, and reports from another 

individual such as a teacher, may provide more accurate data and enable more insight to the 

secondary effects of sleep interventions (e.g. classroom behavior, academic performance and 

peer interactions). Overall, research into CBT-I in young people on the autism spectrum is 

still emerging, and warrants further investigation. 

Clinical Implications  

Previous research has demonstrated that sleep interventions for young people on the 

autism spectrum can be utilised to effectively treat sleep difficulties, typically with a parent 

assisted approach. There is however very limited research that has focused on the young 

person as the primary change agent. This study emphasises the importance of developing 

sleep interventions that are tailored toward the unique characteristics of young people, 

including motivation for autonomy, contradictory feelings regarding engagement in 

treatment, and the importance of including variables that account for the psychosocial 

demands that are present in the adolescent period. 

The results of this study also demonstrate that CBT-I can be an engaging and effective 

intervention for young people on the autism spectrum and that young people on the autism 

spectrum can be included in the assessment and treatment process. In terms of assessment, 

young people on the autism spectrum can be involved in all steps including regular reporting 
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on their sleep, partaking in assessment interviews, developing sleep goals, treatment 

planning, and completing psychometrics pertaining to their daytime behaviors. Parent 

reported sleep diaries were originally included in the current study for triangulation of data, 

but this study shows that parent-reported measures are not always necessary or feasible when 

adolescents are involved in the assessment and intervention process.  

Additionally, this research highlights that young people can be part of the intervention 

process. Throughout the CBT-I programme, young people were able to actively participate 

including individually developing appropriate sleep goals and partaking in treatment sessions. 

This was supported through a number of adaptations, including visual aids, the use of 

multiple choice or closed questions, increased use of non-verbal communication methods 

such as worksheets, and a flexible session length. Additionally, idiosyncratic special interests 

and hobbies of a young person can be used to increase understanding and maintain 

concentration during adolescent-led sessions.  

Lastly, this research highlights that in order to maintain long term effects of CBT-I, 

particularly for NWs, regular therapist check-ins may be required to mitigate the effects 

associated with the immediate withdrawal of contact. Although sleep difficulties did not 

revert to baseline levels, intermittent contact with a therapist may ensure the treatment effects 

are maintained at a high level.  

Conclusion 

The current study highlights the effectiveness and acceptability of a CBT-I 

programme for young people on the autism spectrum. Young people participated in a CBT-I 

programme across nine weeks resulting in improvements to SOL, NWs and SE, with the 

majority of improvements maintained at 14 weeks post-treatment. Young person and parent 

acceptance of the CBT-I programme and its outcomes were highly favorable. Secondary 

measures including anxiety decreased, however, there were mixed findings in relation to 
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other internalising and externalising behaviors. These findings demonstrated that sleep 

improvement is not necessarily associated with improved daytime functioning and behavior, 

reflecting the complex and bidirectional nature of these interactions. The findings of the study 

further lend support for the inclusion of young people in the development and 

implementation of sleep interventions, and adds to the current literature on the efficacy of 

CBT-I for young people on the autism spectrum. Nevertheless, more research including 

larger sample sizes, age ranges, and gender distribution, should be conducted to further 

deepen our understanding of the effectiveness, generalizability, and acceptability of CBT-I 

for young people on the autism spectrum.  
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Appendix A: Young Person Information Sheet 

 
 

 
 

An investigation into the effectiveness of treatments for sleep disturbance in 

adolescents and young adults with autism 

 
Young Person Information Sheet 

 

Hello. My name is Myah Devlin and I am a student at the University of Canterbury. I am doing a 

project about how to help young people sleep better and I would like for you to help me with this.  

 

I am going to be talking to you and your parent/s about ways to help you sleep better. This means I 

might be Skyping, phoning or texting you, coming to your house, or your parent/s will be coming to 

see me at the University.  

 

I will be teaching you strategies that you can use, to help you to sleep better. I will ask you to 

complete some questionnaires so I can find out more about your sleep and the impact it may be 

having on other areas of your life.  

 

We may ask you to wear an actigraph. An actigraph is worn on your wrist like a watch and it tells us 
when you are asleep and when you are awake.  A research assistant and Masters/PhD students who 

also works as a part of our sleep team, may look at some of the information that we collect, such 

actigraph data. 

 

If you do not want to be a part of this project, you can tell me or your parents at any time and you 

won’t need to be a part of it anymore. 

 

If you have any questions you can ask me or your parents whenever you like. 

 

If you would like to be a part of my project then you can sign the attached form. If you do not want to 

be a part of this project then you can say “no” and no one will mind. 
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Appendix B: Young Person Consent Form 

 
 

An investigation into the effectiveness of treatments for sleep disturbance in 

adolescents and young adults with autism 

 

My name is ____________________________________. 

 

 Myah Devlin has told me about the work she is going to be doing with me and my 

parent/s. 

 

 Myah told me she is going to be working with me and my parent/s to help me learn to 

sleep better. 

 

 I understand that while Myah works with me she will be asking me and my parents 

about my sleep each night and I may wear an actigraph to record my sleep. 

 

 I know that if at any time I want to stop being a part of this project then Myah will 

stop recording data and this will be destroyed.  

 

 I understand that no-one outside the study and my family will know any information 

about me unless staff on the project are worried about my or anyone’s safety.  

Information about my sleep will be published but no-one will know my name.  

 

 I know if I want to stop at any time or if I do not want to be a part of this project 

anymore that is fine. I can tell Myah or my parents. 

 

 I would like a summary of the results of this project. 

 

 

Date: _________________________________ 

 

Young Person’s Signature: _____________________________ 

 

 

Please return this form to Myah Devlin.  
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Appendix C: Parent Information Sheet 

 

An investigation into the effectiveness of treatments for sleep disturbance 

in adolescents and young adults with autism or features of autism 

 

Information for Parents 
 

This research has been assessed and approved by the University of Canterbury Human Ethics 

Committee (HEC 2018/47).  

 

Dear Parent/ Caregiver,  

 

We are a group of researchers at the University of Canterbury. Dr Laurie McLay is a Senior Lecturer 
in the School of Health Sciences at the University of Canterbury. Laurie has many years experience in 

working with children and young people with developmental disabilities and their families. Associate 

Professor Karyn France has lectured here for many years, has conducted research into the treatment of 

paediatric sleep disturbance and is a registered clinical psychologist with considerable clinical 

experience in this area. Professor Neville Blampied has a similar history of teaching and research. A 

number of Masters and PhD students and Child and Family Intern psychologists or registered 

psychologist also work on this project.   

 

We would like you and your young person with autism to consider participating in this research study. 

The primary purpose of this study is to investigate the effectiveness of treatments for sleep 

disturbance in young people with autism. Treatment can include a range of strategies, including both 

non-traditional approaches (such as white noise), cognitive interventions and behavioral interventions. 

These approaches have been designed to minimise stress as much as possible for the parents and 

children using them. We are also interested in parents’ and children’s experiences in using the 

treatments and any changes to their lives, or their child’s lives, which result.  

 

As a part of this study we would also like to investigate the experiences young people have in 

implementing the treatments for sleep disturbances, and their own and their parents perception of the 

treatment. In order to do this we will ask you to complete some questionnaires about your young 

person’s well-being and behavior at the commencement and conclusion of treatment. We will also ask 

your perspective on the treatment that was provided. We will do this either during visits to your home, 

Skype interviews, or in a clinic at the University of Canterbury. 

 

 

If you agree to allow your young person to be a part of this study, we will meet with you, or Skype 

you, to discuss your child’s sleep behavior and find out more about him/her and your family. This 

initial meeting will last for approximately 1-1 ½ hours. We will then ask you and your young person 

to complete sleep diaries in which you will record further information about your young person’s 

sleep patterns. Sleep diaries will be recorded each day throughout all phases of the study as this will 

allow us to monitor the effectiveness of the treatment approach. The sleep diaries will take you and 

your young person up to five minutes to complete each night. You will also be asked to complete 

commonly used questionnaires in order to obtain information about your young person’s sleep 

behavior and the effects of treatment. It will take approximately 15 minutes to complete each 

questionnaire. When we have established an understanding of your young person’s sleep behavior, we 

will work with you and your child to develop sleep-related goals. This will involve a second treatment 

planning session which will last 1-1 ½ hours.   

 
To help us gather further information about your young person’s sleep pattern we will provide an 

atigraph. This watch-like device records the movements associated with sleep and can be worn on the 
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wrist or ankle, or secured into a pocket on your young person’s pyjamas. This method will allow us to 

measure sleep behavior at times when an adult is not present.  

 

When information about your young person’s sleep behavior has been gathered, treatment will 

commence. If you are dissatisfied with the treatment approach or the degree of progress that is being 

made then you will be offered a choice of another treatment option. We will provide you with all of 

the necessary information about each treatment approach and we will maintain regular contact with 

you during treatment. It is anticipated that your involvement in the study will occur over the course of 

a few months, but will depend on the rate of your young person’s progress as well as your satisfaction 

with the progress. 

 

For the purpose of this project, myself (Myah Devlin), a Masters student will be working closely with 

you to conduct the necessary assessments and formulate interventions. Other research 

assistant/Masters/PhD students who also work as a part of our sleep team, may look at some of the 

information that we collect, such as actigraph data. 

 
Your young person will be assigned a code name to ensure anonymity and anything that you or your 

young person says or does will be kept confidential. The results of the study may be submitted for 

publication to national or international journals and may also be presented at conferences. No 

identification of the young person or family will be possible from any report, publication or 

presentation.  

 

If you want to withdraw from the project before completion, you can do this at any time without penalty 

or repercussions.   

 

Should you require any additional information about the study or if you would like to access the study 

findings you are able to do so at any stage.  The data which is produced from the research will be kept 

in a locked cabinet at the University of Canterbury for a minimum of ten years. 

 

If you agree for your child to take part in the research, please sign the consent form that is attached.   

 

If you have any complaints you may contact the Chair of the University of Canterbury Ethics 

Committee. The contact details are given below.  

 

If you have any questions about this project please feel free to contact Dr Laurie McLay: Phone (03) 

369-3522 or, email: laurie.mclay@canterbury.ac.nz 
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Appendix D: Parent Consent Form 

 
An investigation into the effectiveness of treatments for sleep disturbance in adolescents 

and young adults with autism 

 

CONSENT FORM FOR PARENTS/ CAREGIVERS 

 

This research has been assessed and approved by the University of Canterbury, Human Ethics 

Committee (HEC 2018/47). 

 

 I wish to participate in the project, “An investigation into the efficacy of treatments 

for sleep disturbance in adolescents and young adults with autism” 

 

 I have read and been given a full explanation of this project and have had the 

opportunity to ask questions.   

 

 I understand what will be required of myself and my young person/the young person 

in my care during this project. 

 

 I understand that the investigators do not foresee any potential risks to me or my 

young person as a result of participating in this study. However, if the intervention 

results in an increase in family stress, the staff working with us will provide support.  

 

 I understand that all information about my family will be treated as confidential 

unless there is concern about anyone’s safety. In this case my clinician will need to 

speak to someone else to ensure the safety risk is removed. No findings that could 

identify me or my young person will be published 

 

 I understand that the findings of this study may be published in a research journal or 

at a conference and that the anonymity of my young person and I will be maintained 

 

 I understand that participation in this project is voluntary and that I can withdraw my 

young person or he/she can withdraw from the project at any time without 

repercussions. I can also withdraw any data that has been collected at any time prior 

to the publication of that data 

 

 I understand that all research data that is collected will be securely stored at the 

University of Canterbury for a minimum of ten years 

 

 I understand that I am able to request a copy of the results of this research, should I 

wish to do so, and that these results will be provided for me 

 

 I consent to others, listed below, being involved in the implementation of the 

intervention 
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Name: ____________________   

 

Date: _____________________ 

 

Signature: _________________ 

 

 

 

Others I consent to implementing intervention: 

 

Name:______________________________ 

 

Name:______________________________ 

 

Name:______________________________ 

 

 

 

 I would like a summary of the results of this project. 

 

 

Please return this form to Myah Devlin. 
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Appendix E: Participant Recruitment Flyer 

 

Are you or your child an autistic young person 

with sleep problems? 

 

 

 

 
You may be eligible to receive treatment through the nationwide Sleep and 

Autism Study, being conducted through the University of Canterbury 
 

• Our research is investigating (a) the effectiveness of treatments for sleep 

disturbance for autistic adolescents and young adults; and (b) the impact of 

successful treatment on adolescent and young adults’ well-being.  

• Our research team is led by Associate Professors Laurie McLay and Karyn 

France, and also consists of registered Child and Family Psychologists, 

Masters and PhD students. 

• Sleep treatments can include a range of strategies, including cognitive and behavioral 

approaches and alternative methods.  

• Treatment options will be outlined for you, and the final decision will be yours. If the 

approach is unsuccessful, alternative treatment options will be offered where 

possible. 

• The research will be conducted in the family home or at a University clinic, and will 

be implemented by the young person, with support from parents where appropriate, 

and with our support and guidance through Zoom and phone calls.  
 

If you are interested in participating in this study please contact Laurie 

McLay for further details. If you know someone who might be interested in 

participating in this study, please forward this information sheet on.  

 
Associate Professor Laurie McLay  
School of Health Sciences, University of Canterbury  
Phone: (03) 369 3522:   

Email: laurie.mclay@canterbury.ac.nz 
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Appendix F: Initial Screening 

 
Begins with an explanation regarding confidentiality and it’s limits.  

1) Tell me what has led to you enquiring about the study. (How did you hear about it) 

2) How old is your young person? / What is your child’s date of birth? 

3) What is your child’s diagnosis? Tell me about getting the diagnosis/who gave the 

diagnosis? 

4) Does your child have any other diagnoses? 

5) Does your child have any physical or medical conditions? 

6) Is your child on any medication? 

7) What are your young person’s primary concerns regarding sleep? 

8) Is your child currently receiving any services or treatment for their behavior, 

including sleep? 

9) Is this a good time for your young person to receive help for their sleep difficulty? 

10) Are there any risks of your child partaking in a sleep intervention (e.g., history of 

seizures)? 

11) The next step is for us to have an interview so I can get full information regarding 

your young person and their sleep difficulties. Do you have any questions at this 

point? 
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Appendix G: Young person sleep diary 

 

 

Day/ Date: Monday Tuesday 

 

Wednesday 

 

Thursday 

 

Friday 

 

Saturday 

 

Sunday 

 

Got into to bed at:  
      

Started trying to 

fall asleep at: 
 

      

Fell asleep at:  

      

What happened 

between going to 

bed and falling 

asleep: 

 

      

Number of times 

you woke and 

what time  

 

      

Length of time 

you were awake: 
 

      

What you did 

when you were 

awake: 

 

      

Woke up at:  
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Appendix H: Parent reported sleep diary 

 
Sleep Diary  

Child’s Name:             Week:          Phase:     Goal Bedtime: 

 

 

 Night videoed 

Y or N? 

       

   Date: Monday 

/ 

Tuesday 

/ 

Wednesday 

/ 

Thursday 

/ 

Friday 

/ 

Saturday 

/ 

Sunday 

/ 

D

a

y 

 

ti

m

e

  

Setting 

         

   

Time put to 

bed 

         

   

Time awake 

        

   

N

i

g

h

t-

ti

m

e  

Setting 

    

   

Time young 

person got into 

bed      

   

Time young 

person started 

to try to fall 

asleep     

   

Frequency of 

curtain calls     

   

Curtain calls 

after put to 

bed 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

Your 

responses to 

each  time 

young person 

got up after 

getting into 

bed (if 

applicable) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

Time until 

silence/when 

young person  

fell asleep     

   

 

Time young 

person woke 

at      
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Appendix I: Example Young Person Clinical Interview 

Introduction 

• Explanation of role and sleep study 

• Purpose and agenda 

• Confidentiality 

Interests and hobbies 

Sleep 

• Bedtime routine 

• Bedtime resistance 

• Sleep position 

• Sleep environment (e.g. conditions needed to fall asleep) 

• Sleep interfering behavior 

• Perceived sleep problems and history 

• Cognitions while in bed 

• Day time behaviors 

Sleep goals 

• 3 wishes to change sleep  

• Motivation to attain goals 

• Confidence they will attain goals 
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Appendix J: Example Parent Clinical Interview 

Introduction 

• Explanation of role and Autism  

Sleep Study team 

• Confidentiality 

• Agenda 

Child Information 

• Ethnicity/culture 

• Interests/strengths 

•  Typical daily routine 

• Schooling 

• Medication 

Presenting Problem 

• Typical sleep routine 

• Bedtime resistance 

• Sleep environment 

• Sleep-interfering behavior 

(antecedents and consequences) 

• Night wakings 

• Early waking 

• Frequency/intensity of sleep 

problem 

• Exceptions to problem 

• What makes it better/worse 

History of Sleep Problem 

• Onset, what happening in life at 

this time 

• Attempts to address problem and 

outcome 

How has problem changed over 

Developmental History 

• Life prior to pregnancy 

• Pregnancy 

• Birth 

• Post-birth adjustment 

• Milestones 

• Physical health 

• Social behavior 

• Academic skills 

• Major events 

Parent Mental Health  

• Impact of sleep problems on 

parent  

• Other factors/stressors 

contributing to wellbeing 

• Management strategies 

• Support 

Parent’s goals for young person’s 

sleep 
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time 

 

 

Appendix K:Young Person Post Treatment Interview 

 

1. Has anything changed about your sleep since the sleep study? 

2. How is your sleep now? 

3. What did we do to help your sleep? 

4. Tell me what you thought about each treatment strategy you were taught 

5. What was the most helpful strategy? What was the least helpful strategy? 

6. What was the most helpful session? What was the least helpful session? 

7. Tell me about your thoughts on doing CBT-I via Zoom? What were some of the 

things you did or did not like? 

8. If I was working with another person who was X years old life you and they were 

having trouble falling asleep, how do you think they could make their sleep 

better? 

9. Is there anything that we should change about the treatment process? 
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Appendix L: Parent Post Treatment Interview 

 

1. How did you find the intervention and the process overall?  

2. What is it that your child did, that you feel made a difference? 

3. How do you make sense of the of the improvement? 

4. Did the child’s progress/improvement have an impact on you personally? If so – how? 

What impact did it have on the rest of your family? 

5. On a scale of 1 – 5 with 5 as the worst the sleep problems could possibly be, what 

level of impact do you see the sleep problems as having currently (1 being ‘no 

problem’ and 5 being ‘very much a big problem – big impact’).  

6. Which components of the CBT-I programme do you think had the greatest impact on 

your child’s sleep? 

7. Were there any aspects of the CBT-I programme or sessions that you think was 

particularly useful? 

8. Do you have any suggestions for how our process could be improved? 

9. Do you have any other comments you would like to make? 
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Appendix M: Sleep Hygiene Visual Handout 
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Appendix N: SMART Goal Worksheet 

 

INITIAL 
Write the goal you have in mind 

GOAL 

  

  

S What do you want to accomplish? Who needs to be included? When do you want to do this? Why is this a goal? 

SPECIFIC   

  

M How will you know when you have reached this goal? 

MEASURABLE   

  

A 
Is achieving this goal realistic with effort and commitment? Have you got the resources to achieve this goal? If not, how will 

you get them? 

ACHIEVABLE   

  

R Why am I setting this goal now? Is it aligned with your overall objectives? 

RELEVANT   

  

T When will you achieve this goal? 

TIME-BOUND   

  

SMART 

Review what you have written, and craft a new goal statement based on what the answers to the questions above have 

revealed 

GOAL 

  

 

 



 187 

Appendix O: Example Young Person Sleep Hygiene Checklist 

 

In the morning: 

 Get out of bed at my wake time 

 Get out of my PJs 

 Open up my curtains to let in the light 

 

In the day: 

 Avoid napping  

 Try to do some light exercise 

 

In the evening: 

 Make sure my sleep environment is comfortable 

 Brush my teeth 

 Turn off my screens 60 minutes before bed 

 Read my book 

 Go to sleep at my sleep time. 
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Appendix P: Stimulus Control Instructional Handout 
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Appendix Q: Participant Sleep Schedule and Self Monitoring Checklist 

 

My New Sleep Schedule: 

 

I will go to sleep at ________________ 

I will wake up at  ________________ 

 

What I will do to make sure I go to bed at ____________ 

 

 

 

What I will do to make sure I wake up at __________ 

 

 

 

What I will do instead of napping 

 

 

 

Activities I will do if I am feeling sleepy before my prescribed bedtime 

 

 

 

 

 Monday Tuesday Wednesday Thursday  Friday Saturday Sunday 

I got into bed at 

my scheduled 

time 

       

I got out of bed 

at my scheduled 

time. 

       

I practiced my 

relaxation 

Day 

 

Day 

 

Day  

 

Day 

 

Day  

 

Day  

 

Day 
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exercises once 

during the day 

and once 

before/during 

bedtime 

 

 

Night 

 

 

Night 

 

 

Night 

 

 

Night 

 

 

Night 

 

 

Night 

 

 

Night 

I followed good 

sleep hygiene 

during the day 

and before bed. 

       

I used worry 

time 

       

I used thought 

journals 

       

I had to get out 

of bed after 15 

minutes and go 

to another room 

because I 

couldn’t sleep 

(tick how many 

times) 
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Appendix R: Thought Record Template 

 

 

 

Thought Record           Date : __________________________ 

 

 

Situation or Event Automatic thought How are you feeling Alternative Helpful 

Thought 

How are you feeling 
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Appendix S: Deep Breathing Visual Handout 
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Appendix T: Progressive Muscle Relaxation Script 

 

 

 

 

 

 

 

 

 

Progressive Muscle 

Relaxation  
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Appendix U: Thinking Traps Worksheet 

 

You have two good nights of sleep, but then you have one bad night sleep, and all you can 

think about is that one bad night  

 

 

Ignoring the good  Should statements  Setting the bar too high 

 

 

 

You have one bad night sleep and think “I’m never going to be able to get a good sleep 

pattern!!” 

 

Mind Reading      Ignoring the Good      Blowing things up  

 

 

 

“I know that tonight I will wake up at LEAST 3 times” 

 

Feelings as Facts  Fortune Telling      Setting the bar too high 

 

 

 

“My friends are looking at me thinking that I look terrible because I didn’t get a good night 

sleep” 

 

Negative Labelling  Mind Reading    Fortune Telling 

 

 

 

“If I don’t get a good night sleep every night this week, I’m worthless” 

 

 

Feelings as Facts  Setting the Bar too High  Ignoring the good 

 

 

 

You have a bad night sleep and you think that it is entirely your fault 

 

Should statement  Setting the bar too high  Self-blaming 

 

 

 

“I should be getting good sleep by now.” 

 

Setting the bar too high  Mind Reading  Should Statements 

 

 

 



 196 

Appendix V: Guided Imagery Worksheet 

 

1. Pick a happy and relaxing situation to focus on. This could be real or imaginary. 

Briefly describe it with words or a drawing 

 

 

  

 

 

 

 

2. Close your eyes for a moment and picture the setting. What kind of space are you in? 

How bright is the light? How clear is the image you see? Is it more like a series of still 

photos or a movie? Can you see yourself? Do you see other people? 

 

 

 

 

 

 

 

 

3. What sounds do you hear? Is music playing? Are there voices? Are you saying 

anything?  

 

 

 

 

 

4. Do you notice any smells or tastes? 

 

 

 

 

 

 

 

5. Finally, imagine what your body feels like physically as you have the experience 

you’ve set out to have. Are you energized? Relaxed and calm? What do you feel in 

tour fingers, toes, stomach, head? Describe all the sensations that you experience.  

 

 

 

 

 

 

Appendix V 
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Appendix W: Problem Solving Worksheet 
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Appendix X: KICK Handout 
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Appendix Y: CBT-I Tool Box Worksheet 

 

 

My CBT-I Tool Box 
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Appendix Z: Potential Barriers to Good Sleep Worksheet 

Combatting barriers to good sleep  
 

 

Barrier: _____________________________________________________ 

 

 

My Plan:  
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