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Summary of Thesis 

Comorbidity is defined as the co-occurrence of two or more disorders in the 

same person (Matson & Nebel-Schwalm, 2007).  Comorbidity in autism spectrum 

disorder (ASD) is a topic that has infrequently been addressed in the literature (Matson 

& Nebel-Schwalm, 2007).  The aim of this thesis was to investigate comorbidity over a 

two-year time period, and to better understand the impact of GI symptoms and sleep 

problems on child behaviour and well-being, and parental well-being.  Section 1 is 

about comorbidity in ASD.  Section 2 is about gastrointestinal (GI) symptoms in ASD.  

Section 3 is about sleep problems in ASD.  Section 4 is the general discussion.   

Study 1 investigated if there was a change in comorbid conditions over a two-

year time period in children and adolescents with ASD (N=56).  GI symptoms were 

found to persist in 84.4% of children and adolescents with ASD and sleep problems 

persisted in 91.5% of participants.  Sleep problems did decrease as children got older, 

however for the majority, sleep problems did still reach clinical cut-off levels.  There 

was a significant difference between over-eating from Time 1 to Time 2.  Over-eating 

became more severe over time.  The frequency of family history of autoimmune 

diseases and other medical and psychological conditions was examined.  It was found 

that 98.2% of participants had some type of familial disorder and 92.9% of participants 

presented with a family history of autoimmune disease.  Associations were found 

between family history of thyroid disorders and child GI symptoms.  Relationships were 

found between family history of ulcerative colitis and Crohn’s disease, and child 

worry/depressed behaviour, repetitive behaviour, and sleep duration.   

Study 2 was an investigation of the relationship between GI symptoms and sleep 

problems, quality of life, challenging behaviour, comorbid psychopathology, social 
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responsiveness, family medical history, sensory problems, behavioural and educational 

interventions, and complementary and alternative (CAM) interventions in children and 

adolescents with ASD (N=409).  Children and adolescents with GI symptoms were 

found to have more sensory issues, challenging behaviour, comorbid psychopathology, 

sleep problems, more social deficits, and lower quality of life than children and 

adolescents without GI symptoms.   

Study 3 was an investigation of the relationship between child GI symptoms and 

parental well-being.  It aimed to explore the relationship between GI symptoms and 

parental stress, anxiety, depression, quality of life, and social support in parents of 

children and adolescents with ASD (N=409).  Parents of children and adolescents with 

GI symptoms experienced more parenting stress, lower quality of life, and lower 

perceived social support than did parents of children and adolescents without GI 

symptoms.   

Study 4 investigated the relationship between sleep problems and GI symptoms, 

quality of life, challenging behaviour, comorbid psychopathology, social 

responsiveness, sensory problems, behavioural and educational interventions, and 

complementary and alternative (CAM) interventions in children and adolescents with 

ASD (N=409).  Children and adolescents with sleep problems had more GI symptoms, 

aggressive/destructive behaviour, sensory issues, comorbid psychopathology, and lower 

quality of life than children and adolescents without sleep problems. 

Study 5 investigated the relationship between child sleep problems and parental 

well-being, including parental sleep.  It also investigated the relationships between 

parental sleep and parental stress, anxiety, depression, quality of life, and social support 

in parents of children and adolescents with ASD (N=409).  Parents of children and 
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adolescents with sleep problems experienced more parenting stress, more anxiety and 

depression, and lower quality of life than did parents of children and adolescents 

without sleep problems.  Child sleep problems were correlated with parent sleep 

problems. 

Study 6 incorporated an objective measure of sleep, actigraphy, and a typically 

developing control group.  Study 6 investigated child and parent sleep using actigraphy 

in children and adolescents with ASD (n=11) and their parents, and typically developing 

children and adolescents (n=11) and their parents.  Study 6 investigated comorbid 

conditions in children and adolescents with ASD in comparison with typically 

developing children and adolescents.  It was found that there were no significant 

differences between children and adolescents with ASD and their parents, and typically 

developing children and adolescents and their parents, on actigraphy variables.  

Significant differences were found between children and adolescents with ASD and 

typically developing children and adolescents in subjective sleep problems, behaviour 

problems, sensory issues, comorbid psychopathology, and quality of life.  Significant 

differences were found between parents of children and adolescents with ASD and 

parents of typically developing children and adolescents, in subjective sleep quality, 

stress, anxiety, depression, and quality of life.   

Clinical implications and implications for future research were discussed in 

relation to the findings of the thesis.  This thesis supports the need for screening and 

diagnosis of comorbid conditions.  Screening for and diagnosing comorbid conditions, 

this will facilitate investigation of the most effective treatment options for individuals 

with ASD.  Treating comorbid conditions may have direct implications on child 
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behaviour and the quality of life of both children and adolescents with ASD and their 

parents.
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Chapter 1  

Comorbidity in autism spectrum disorder: A Literature Review 

 

  

Elements of this chapter have been published: Mannion, A., & Leader, G. (2013). 

Comorbidity in autism spectrum disorder: A literature review. Research in Autism 

Spectrum Disorders, 7(12), 1595-1616. 
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Comorbidity in autism spectrum disorder 

Definition 

Comorbidity is defined as the co-occurrence of two or more disorders in the 

same person (Matson & Nebel-Schwalm, 2007).  A comorbid condition is a second 

order diagnosis which offers core symptoms that differ from the first disorder.  

Comorbid conditions in autism spectrum disorder (ASD) include medical comorbidities, 

comorbid psychopathology, and developmental comorbidity.  Medical comorbidities 

include gastrointestinal (GI) symptoms, sleep problems, and epilepsy.  Comorbid 

psychopathology includes Attention-Deficit/Hyperactivity Disorder (AD/HD), anxiety, 

mood problems, disruptive behaviour, and feeding problems.  Developmental 

comorbidity includes intellectual disability (ID).  Comorbidity in ASD is a topic that 

has infrequently been addressed (Matson & Nebel-Schwalm, 2007). 

      Importance of Studying Comorbidity 

 It is extremely important to be aware of comorbid diagnoses in individuals with 

ASD for several reasons.  The use of psychotropic medication for children with ASD 

provides a justification for investigating comorbidity.  Drug administration is often 

likely to be for challenging behaviour, or comorbid psychopathology, versus core 

symptoms of ASD (Matson & Nebel-Schwalm, 2007).  If psychotropic medication is 

necessary, accurately diagnosed comorbid conditions could significantly assist medical 

doctors in providing the best possible medication regimens for children while 

minimizing possible side effects (Thorson & Matson, 2012).  

 Matson and Nebel-Schwalm (2007) also discussed the importance of designating 

one disorder as primary and another as secondary.  This is important in terms of priority 

of intervention, as well as determining the long term prognosis of a disorder.  Severity 
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of symptoms and specific types of disorders affect the outcome for an individual.  An 

individual may be given a more successful prognosis by a clinician, given the absence 

of other co-occurring disorders.  Multiple disorders present in the same person result in 

more frequent mental health referrals compared to children who have a diagnosis of 

only one disorder (Mash & Barkley, 2003; Matson & Nebel-Schwalm, 2007).  It is also 

necessary to have determined a primary diagnosis for the allocation of resources and for 

the child’s ability to cope with intervention on multiple target behaviours (Matson & 

Nebel-Schwalm, 2007).  It is important to designate one disorder as primary and another 

as secondary in order for the design and implementation of effective treatment plans.  It 

needs to be considered what comorbidities require intervention and in which order. 

 The Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American 

Psychiatric Association, 2013) now allows for cognitive, language, medical, and 

behavioural comorbidities.  Mazurek (2015) stated “With the publication of the new 

DSM-5 criteria for ASD, exclusionary criteria for co-occurring diagnoses have been 

removed and the possibility and frequency of comorbid diagnoses are now specifically 

discussed” (p.7).  This highlights the need for research to investigate comorbidities in 

ASD. 

Comorbidity and Applied Behaviour Analysis  

Comorbidity in ASD is an important topic for the field of Applied Behaviour 

Analysis (ABA) to study for a variety of reasons.  The presentation of challenging 

behaviour in individuals with ASD is a very common issue that behaviour analysts face.  

Comorbid conditions can exacerbate the core symptoms of ASD, and can cause a 

variety of other behaviours that are not the core symptoms of ASD.  If an individual 

presents with a comorbid condition, they may be more likely to present with certain 
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types of challenging behaviour due to the underlying condition.  If a child has 

underlying gastrointestinal issues, they may present with them by mouthing items, or by 

unusual posturing (Buie, Campbell, et al. 2010).  If only socially-mediated functions of 

these behaviours are considered, the physical cause of these behaviours may not be 

discovered.  Without the discovery of the function of the behaviour, treatment will not 

be effective. 

Practitioners need to be aware of how comorbid symptoms may interfere with an 

individual’s learning environment.  Challenging behaviour can get in the way of the 

individual acquiring new academic or self-help skills.  Comorbid conditions affect 

quality of life for children by interfering with their learning opportunities.  Abdominal 

pain or discomfort may act as a setting event for challenging behaviour (Buie, 

Campbell, et al., 2010).  This discomfort and in turn, challenging behaviour can get in 

the way of the individual acquiring new academic or self-help skills.  Mulloy et al. 

(2010) commented on these biological motivating operations, whereby an upset 

stomach may act as a motivating operation affecting social consequences.  They gave 

the example that a child with an upset stomach may find academic work more 

demanding.   

Functional communication skills may be taught.  Buie, Campbell, et al. (2010) 

commented that it would be useful for diagnosis to teach a child to identify the location 

and type of pain they are experiencing.  An individual could be taught skills for coping 

with a task demand appropriately during moments of pain or discomfort (Buie, 

Campbell, et al., 2010). 

Sleep problems are an important comorbid condition to consider in relation to 

ABA. The sleep community has identified ASD as a priority population for targeting 
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interventions for sleep disorders.  Sleep problems are highly treatable with behavioural 

interventions.  Treating sleep problems may have an effect on daytime behaviour.  If a 

child has not had enough sleep, he/she may have difficulty in engaging in task demands 

and may display more challenging behaviour because of this.  By treating the 

underlying issue (i.e. the sleep problem), a child would be likely to get more sleep at 

night and would not have a biological motivating operation that is increasing the 

likelihood of daytime challenging behaviour.  

Difficulty of Diagnosis 

Despite the necessity for research on comorbid conditions in ASD, there are 

many difficulties associated with diagnosing comorbid disorders.  Matson and Nebel-

Schwalm (2007) discussed these in their review on comorbid psychopathology in 

children with ASD.  The first difficulty in diagnosis of comorbidity is that there is often 

an overlap in ASD and intellectual disability (ID).  Previous research has found seventy 

five percent of individuals with ASD show some level of ID (Croen, Grether, & Selvin, 

2002; Matson & Nebel-Schwalm, 2007).  It was even questioned until recently whether 

individuals with ID were able to develop mental health disorders (Matson & Barrett, 

1982; Matson & Nebel-Schwalm, 2007).  Second, symptoms of comorbid disorders 

may vary in individuals with ASD from symptoms seen in the general population.  

Third, there is considerable heterogeneity in symptoms of ASD which leads to 

complications regarding what constitutes core symptoms of ASD.  Fourth, symptoms of 

comorbid conditions can change over time.  This is especially true in the case of mood 

disorders, in particular bipolar disorder (Matson et al., 2006).  Finally, one of the main 

difficulties in diagnosing comorbid psychopathology is the lack of diagnostic 

instruments designed to screen for these disorders in individuals with ASD.  Instruments 

are only recently being developed, piloted and tested for reliability and validity.   
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Diagnostic Overshadowing 

Mazurek (2015) stated that “Diagnostic overshadowing biases occur when 

symptoms or behaviors are attributed to one disorder without consideration of an 

additional comorbid diagnosis” (p.6).  Diagnostic overshadowing can occur, where one 

symptom is seen as pre-eminently important or challenging.  Because of this, diagnosis 

may be based on this dominant symptom.  Thus dominant symptoms overshadow other 

symptoms.  However, the latter still require attention and intervention.  It is easy to 

notice behaviours such as aggressive behaviour in comparison to lesser noticed 

symptoms such as nausea or anxiety.  With diagnostic overshadowing, symptoms tend 

to be attributed to the primary diagnosis.  Therefore, if a child has a diagnosis of ASD, 

often other comorbid conditions are attributed to being part of their ASD diagnosis.   

Medical Comorbidities 

 Gastrointestinal Symptoms 

The most common GI symptoms reported in individuals with ASD are chronic 

constipation, abdominal pain; with or without diarrhoea, and encopresis as a 

consequence of constipation (Buie, Campbell, et al. 2010).  Buie, Campbell, et al. 

(2010) also commented that other GI abnormalities include gastroesophageal reflux 

disease (GERD), abdominal bloating, disaccharidase deficiencies, inflammation of the 

gastrointestinal tract and abnormalities of the enteric nervous system.  Wang, Tancredi, 

and Thomas (2011) noted that GI symptoms can include “constipation, diarrhoea, 

abdominal pain, frequent vomiting, gaseousness, abnormal stool pattern, bloody stools, 

foul-smelling stools, abdominal bloating, feeding issues, food regurgitation, food 

selectivity, food intolerance, gastroesophageal reflux, encopresis and so on” (p.351). 
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 The published literature is inconsistent regarding the prevalence of GI problems 

in individuals with ASD (Wang et al., 2011).  The reported prevalence of GI problems 

in children with ASD has ranged from 9% to 91% (Black, Kaye, & Jick, 2002; Coury et 

al., 2012; Fombonne & Chakrabarti, 2001; Horvath & Perman, 2002; Ibrahim, Voigt, 

Katusic, Weaver, & Barbaresi, 2009; Ming, et al., 2008; Molloy & Manning-Courtney, 

2003; Mouridsen, Rich, & Isager, 2010; Nikolov et al., 2009; Parracho, Bingham, 

Gibson, & McCartney, 2005; Smith, Farnworth, Wright, & Allgar, 2009; Taylor et al., 

2002; Valicenti-McDermott, McVicar, Cohen, Wershil, & Shinnar, 2008; Wang et al., 

2011).  Valicenti-McDermott et al. (2006) found that a history of GI symptoms were 

reported in 70% of children with ASD, compared to 28% of typically developing 

children.  Valicenti-McDermott et al. (2006) also found that abnormal stool patterns 

were present in 18% of children with ASD, compared to 4% of typically developing 

children.  Ibrahim et al. (2009) found that there was a significant difference in 

cumulative incidence of constipation in children with ASD (33.9%), compared to 

typically developing children (17.6%).  More research is needed with typically 

developing control participants as evidenced by Kuddo and Nelson (2003) who 

commented on the lack of research using appropriate controls in their review.   

 Ibrahim et al. (2009) compared children with autism and GI symptoms to 

matched control participants.  No significant association was found between autism and 

GI symptoms.  However, significant differences were found between those with autism 

and control participants in relation to constipation and feeding issues/ food selectivity.  

Children with autism had a higher incidence of constipation and feeding issues.  The 

authors suggested that these issues may have a behavioural aetiology.  Insistence on 

sameness in children with autism may lead them to demand stereotyped diets, which 

may result in an adequate intake of fibre, which in turn can lead to constipation (Ibrahim 
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et al., 2009).  Use of psychotropic medication may also lead to feeding issues, as side-

effects of medications may include appetite suppression or increased appetite (Ibrahim 

et al., 2009). 

 Black et al. (2002) found that only 9% of children with ASD had GI symptoms 

prior to diagnosis of ASD.  This rate was similar to typically developing controls.  

Wang et al. (2011) compared GI symptoms in children with autism to their typically 

developing siblings.  It was found that there were significantly more GI symptoms in 

children with ASD (42%) compared to their typically developing siblings (12%).  The 

two most common GI problems in children with ASD were constipation and chronic 

diarrhoea.  The researchers divided autism severity into three groups; Full Autism, 

Almost Autism and Spectrum.  Increased autism symptom severity was associated with 

higher odds of GI problems (Wang et al., 2011).  In contrast, Molloy and Manning-

Courtney (2003) found that frequency of GI symptoms did not vary by age, gender, 

race, or severity of autism.  In support of this, Nikolov et al. (2009) also found that 

those with GI problems were no different from those without GI problems in autism 

symptom severity, demographic characteristics or measures of adaptive functioning.  

Nikolov et al. (2009) found that when compared to children without GI problems, those 

with GI problems showed greater symptom severity on measures of irritability, anxiety, 

and social withdrawal.  With regards to irritability, those with current GI symptoms had 

lower irritability scores than those with a history of GI symptoms.  Therefore current GI 

symptoms did not appear to be causing the irritability these children with ASD were 

experiencing. 

 Mazurek, Vasa, et al. (2013) studied the relationships between chronic GI 

symptoms, anxiety, and sensory over-responsivity.  There was a strong association 

between anxiety and sensory over-responsivity, with higher levels of anxiety among 
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children who have greater levels of reactivity to various sensory stimuli.  Children with 

chronic GI symptoms evidenced higher levels of both anxiety and sensory over-

responsivity.  Increasing numbers of chronic GI symptoms were associated with higher 

levels of anxiety and sensory over-responsivity.   

 Mannion, Leader, and Healy (2013) investigated the frequency of GI symptoms 

in children and adolescents with ASD.  The authors found that 79.3% of individuals had 

at least one GI symptom within the last 3 months.  The most common GI symptom was 

abdominal pain, where 51.7% of individuals presented with it, followed by constipation 

where 49.4% presented with the symptom.  Total number of GI symptoms was found to 

be a significant predictor of sleep problems.  Specifically, abdominal pain predicted 

sleep anxiety.  Sleep anxiety is a subscale of the Children’s Sleep Habits Questionnaire 

and includes items such as “Needs parent in room to sleep”, “Afraid of sleeping in the 

dark”, “Afraid of sleeping alone”, and “Trouble sleeping away from home (visiting 

relatives, vacation)”.   

 Gorrindo et al. (2012) compared parental report to clinical evaluations by 

paediatric gastroenterologists.  Agreement between parental-reported GI symptoms and 

physician diagnosis was high (92.1%).  The study divided participants into three groups; 

those with ASD and GI symptoms, those with ASD and no GI symptoms and those with 

GI symptoms only.  GI symptoms in ASD were not associated with diet or medication 

usage.  Constipation was the most common GI symptom, with 85% of those with ASD 

and GI symptoms presenting with it.  Odds of constipation were associated with 

younger age, increased social impairment and lack of expressive language.  

 Buie, Fuchs, et al. (2010) provided guidelines for evaluation and treatment of 

common GI problems for health care practitioners.  As many practitioners may not be 
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aware of the high co-occurrence of GI symptoms in those with ASD, this is an 

extremely important article for health care practitioners.  Buie, Campbell, et al. (2010) 

conducted a literature review of GI symptoms in ASD, and provided a list of consensus 

statements, including a key statement: “Individuals with ASDs who present with 

gastrointestinal symptoms warrant a thorough evaluation, as would be undertaken for 

individuals without ASDs who have the same symptoms and signs” (p.3).  The authors 

also included a table of vocal and motor behaviours and changes in overall state.  Vocal 

and motor behaviours that may be markers of abdominal pain or discomfort in 

individuals with ASD include behaviours like frequent clearing of throat and facial 

grimacing.  Changes in overall state may include sleep disturbances, increased 

irritability and non-compliance with demands.  The authors recommend that a 

functional behaviour assessment would be useful in interpreting these behaviours.  The 

article also includes a concise table of key take-away messages.  One of the messages is 

that the communication impairments characteristic of ASD may lead to unusual 

presentations of GI disorders including sleep disturbances and problem behaviours.   

 Sleep Problems 

 Sleep problems include insomnia, bedtime resistance, parasomnias (including 

sleep walking, sleep talking), sleep anxiety, and daytime sleepiness.  Bedtime resistance 

is a subscale of the Children’s Sleep Habits Questionnaire.  It includes items such as 

“Not going to bed at the same time”, “Not falling asleep in own bed”, “Falls asleep in 

other’s bed”, “Needs parents in room to sleep”, “Struggles at bedtime”, and “Afraid of 

sleeping alone”.  Johnson (1996) reported that 34% to 80% of children with an 

intellectual disability (ID) have a sleep problem (Richdale, Francis, Gavidia-Payne, & 

Cotton, 2000).  Contrasting this to typically developing children, up to 50% of children 

in the age range 0-6 years may have a sleep problem, and an average of 25% of all 
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children will experience sleep difficulties at some time (Richdale & Schreck, 2009; 

Sheldon, Ferber, & Kryger, 2005).  Rzepecka, McKenzie, McClure, and Murphy (2011) 

found that 77.2% of children with ASD had sleep problems.  They investigated the 

relationship between sleep problems, anxiety and challenging behaviour.  Medication 

usage, sleep problems and anxiety accounted for 42% of the variance in challenging 

behaviour, with sleep problems being the strongest predictor.  It can also be noted that 

children on medication scored higher on sleep problems, anxiety and challenging 

behaviour.   

 Mannion et al. (2013) found that 80.9% of children and adolescents with ASD 

presented with sleep problems.  The study also investigated predictors of sleep 

problems.  Total number of GI symptoms predicted sleep, as did the ASD-CC subscales 

of under-eating and avoidant behaviour.  The types of sleep problems predicted by these 

variables were sleep anxiety, parasomnias and daytime sleepiness.  Specifically, 

abdominal pain predicted sleep anxiety. 

 Many studies have investigated the relationship between sleep and problem 

behaviour.  Goldman et al. (2011) compared children with ASD who were good 

sleepers to poor sleepers.  It was found that poor sleepers had a higher percentage of 

behavioural problems than good sleepers.  Over 75% of poor sleepers had problems 

with attention span and social interactions.  Poor sleepers displayed more stereotypy, 

hyperactivity and anxiety, as well as having more sensory and eating issues.  A poor 

sleeper had a high risk (assessed using log-binomial models) of exhibiting self-injurious 

behaviour (as measured by the Parental Concerns Questionnaire), even after adjusting 

for age.  A poor sleeper had a 20.4% higher likelihood of self-injurious behaviour than a 

good sleeper.  Younger children who were poor sleepers were more likely to have 
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language problems, aggression, hyperactivity and poor eating habits than older poor 

sleepers. 

 Mayes and Calhoun (2009) found that sleep problems were not related to age, 

IQ, gender, race, parent occupation, neuropsychological functioning and learning 

ability.  Sleep problems increased with severity of autistic symptoms and with severity 

of parent reported symptoms, such as oppositional behaviour, aggression, 

explosiveness, attention deficit, impulsivity, hyperactivity, anxiety, depression, and 

mood variability.  Autism severity was the single most powerful predictor of sleep 

problems and explained 20% of the variance.  The most powerful predictors of sleep 

disturbances were autism severity, hyperactivity, mood variability and aggression, 

explaining 31% of the variance. 

 Children in the pervasive developmental disorders (PDDs) group are more likely 

to fall asleep later at night, have longer sleep latencies, sleep less at night, and spend a 

significant period of time awake during the night, when compared to controls (Patzold, 

Richdale, & Tonge, 1998).  Children in the PDD group displayed significantly more 

energetic and more difficult daytime behaviour, compared to a control group (Patzold et 

al., 1998).  Richdale et al. (2000) used a control group in their study of children with 

intellectual disability (ID), where 13% of those with an ID had a diagnosis of autism 

also.  Sleep problems were associated with both the intensity and frequency of family 

stress, and the presence of problem behaviour (Richdale, Francis, et al., 2000).  Children 

with intellectual disability and severe sleep problems showed more severe levels of 

daytime problem behaviour, such as aggression, non-compliance and hyperactivity 

(Didden, Korzilius, van Aperlo, van Overloop, & de Vries, 2002).  In a single-subject 

study, sleep deprivation was found to increase escape-maintained self-injurious 

behaviour in a child with intellectual disability (O’Reilly & Lancioni, 2000). 
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 Research has compared sleep problems in children with ASD, attention 

deficit/hyperactivity disorder (AD/HD), epilepsy and typically developing children 

(Tsai et al., 2012).  While children with ASD and AD/HD exhibited more sleep 

problems than children with epilepsy, current or lifetime sleep problems did not differ 

between children with ASD and children with AD/HD, or between children with 

epilepsy and typically developing children (Tsai et al., 2012).  Schreck, Mulick, and 

Smith (2004) conducted a study where information was retrieved from a database of 

parent reported sleep problems; therefore all participants had sleep problems.  Fewer 

hours of sleep per night predicted overall autism severity scores and social skills 

deficits, while stereotypic behaviour was predicted by fewer hours of sleep per night 

and screaming during the night.  Increased sensitivity to environmental stimuli in the 

bedroom and screaming at night predicted communication problems.  Therefore, it is of 

extreme importance to identify and treat sleep problems, as they may influence the 

effectiveness of daily interventions (Schreck, Mulick, & Smith, 2004). 

 Epilepsy 

 Matson and Goldin (2013) commented on the importance of medical 

examinations for children identified with ASD.  It is important that epilepsy is 

diagnosed so that seizures can be treated appropriately.  In investigating any comorbid 

condition, it is important to provide the best possible treatment for children and 

adolescents with ASD and comorbid conditions.   

 The prevalence of epilepsy among all children is estimated at 2-3% compared to 

some 30% in autism (Tuchman & Rapin, 2002).  Variability in prevalence rates has 

been attributed to the heterogeneity of samples with respect to age, sex, comorbidity, 

subtype of PDD or intellectual disability (ID) (Amiet et al., 2008).  In a retrospective 

review of electroencephalography (EEG) data and review of medical record charts, 40% 
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of children referred were diagnosed with epilepsy (Gabis, Pomeroy, & Andriola, 2005).  

However, this is not surprising as epilepsy symptoms were present in many of the 

children, where half presented with convulsions.  Mannion et al. (2013) found that 

10.1% of children and adolescents with ASD had a comorbid diagnosis of epilepsy.  

The authors found that epilepsy was not a significant predictor of sleep problems in 

those with ASD. 

 Amiet et al. (2008) conducted a meta-analysis of epilepsy in autism.  The 

authors investigated the relationships between epilepsy and intellectual disability (ID), 

and epilepsy and gender in individuals with autism.  It was found that 21.4% of 

individuals with an intellectual disability had epilepsy, while 8% of those without an 

intellectual disability had epilepsy.  Epilepsy in autism was found to be associated with 

intellectual disability.  The authors found that the more severe the intellectual disability, 

the more prevalent epilepsy was.  The risk for epilepsy was found to be significantly 

higher for females (Amiet et al., 2008). 

 Bolton et al. (2011) followed up 150 participants that were diagnosed with ASD 

in childhood, when they were 21 years of age.  They found that 22% of individuals with 

ASD had epilepsy.  More than half of those with epilepsy had seizures occurring weekly 

or less frequently.  The average age of onset of confirmed epilepsy was 13.3 years, and 

for the majority of participants, seizures first began after the age of 10 years.  In support 

of Amiet et al. (2008), Bolton et al. (2011) found that females were significantly more 

likely to develop epilepsy, where 30% of female participants developed epilepsy, 

compared to 18% of male participants.  Males had a higher age of onset of seizures than 

females, and they did not differ in their level of intellectual disability or verbal abilities.  

Epilepsy was significantly more common in those with a lower overall language ability, 
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where 45% of those with epilepsy had very limited language ability, compared to 25% 

of those without epilepsy.    

 Turk et al. (2009) compared children with ASD who had epilepsy, with those 

who did not have a diagnosis of epilepsy.  A diagnosis of ASD and epilepsy was found 

to be associated with a later age at diagnosis of autism.  The authors suggest that either 

ASD develops later or diagnostic overshadowing occurred.  Having ASD and epilepsy 

was found to be associated with greater numbers and severities of gross and fine motor 

problems, incontinence, social impairments and challenging behaviours.  Those with 

ASD and epilepsy showed delayed daily living skills.  Those with ASD and epilepsy 

engaged in staring behaviour, where they were found to stare longer and harder than 

those with ASD only.  The ASD only group displayed more brief glances as a means of 

eye contact and experienced more abnormal fascination with objects than the ASD and 

epilepsy group. 

 Seizures are more frequent when intellectual disability is associated with ASD 

and when neurological signs are evident (Canitano, 2007).  Individuals with autism and 

additional neurological impairment, such as cerebral palsy are at a higher risk for 

seizures (Steffenburg, Steffenburg, & Gillberg, 2003).  A much lower rate of epilepsy, 

of approximately 6% has been reported in children with autism without additional 

neurological disorders (Pavone et al., 2004).  Tuchman, Rapin, and Shinnar (1991) also 

found that type of language dysfunction was a risk factor for seizures, with the highest 

percentage of seizures occurring in children with the most severe deficits in receptive 

language.  DeLong and Heinz (1997) and Rapin, Mattis, Rowan, and Golden (1977) 

hypothesised that the association of severe receptive language disorders and epilepsy 

and autism implicates temporal-lobe dysfunction.  The temporal-lobe is involved in all 
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three conditions; receptive language disorders, epilepsy, and autism (Tuchman & Rapin, 

2002). 

 Matson and Neal (2009) conducted a literature review focused on seizures and 

epilepsy in ASD.  The authors examined the prevalence, nosology and aetiology.  They 

also looked at the relationship between seizures and epilepsy and regression in ASD.  

Regression is the loss of previously acquired skills, following an early history of normal 

development for the first 12-24 months.  The authors noted that much of the research on 

regression and epilepsy is correlational and that a causal link between the two has yet to 

be established.  They also commented on the need for clinicians to be aware of the high 

co-occurrence between seizures and ASD during assessment and intervention. 

 Matson and Neal (2009) commented on the need for developmental course to be 

studied in those with ASD and epilepsy.  Matson and Neal (2009) also commented that 

much more needs to be learned about the possible links between seizures and epilepsy 

and ASD.  Tuchman, Cuccaro, and Alessandri (2010) identified future directions that 

research on ASD and epilepsy should take in the next decade.  The authors commented 

that the research question that needs to be addressed is whether there are specific causes 

or genes that differ in individuals with both ASD and epilepsy versus those with either 

disorder alone.   

Comorbid Psychopathology 

 Attention-Deficit/Hyperactivity Disorder (AD/HD) 

 Attention-Deficit/Hyperactivity Disorder (AD/HD) is characterized by a pattern 

of behaviour, present in multiple settings (e.g. home and school), that can result in 

performance issues in social, educational or work settings (American Psychiatric 

Association, 2013).  Performance issues can include social issues (i.e. difficulties with 
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friendships), poor performance in academic work, or difficulties in a work environment.  

According to the DSM-5 (American Psychiatric Association, 2013) symptoms are 

divided into two categories: 1) Inattention and 2) Hyperactivity and Impulsivity, which 

include behaviours like failure to pay close attention to details, difficulty organizing 

tasks and activities, excessive talking, fidgeting, or an inability to remain seated in 

appropriate situations.   

 The DSM-IV-TR (American Psychiatric Association, 2000) did not allow for the 

co-occurrence of AD/HD and ASD.  That is, one could not receive both a diagnosis of 

ASD and AD/HD together.  However, in the DSM-5 (American Psychiatric 

Association, 2013), the diagnoses of ASD and AD/HD will no longer be mutually 

exclusive.  It is important to research the comorbidity of ASD and AD/HD as 

determining a diagnosis is often the first step in deciding treatment priority.  When one 

has a diagnosis of either AD/HD, ASD, or combined AD/HD and ASD, then the best 

treatment modality can be delivered to the individual.  In line with recent revisions to 

the DSM-5 (American Psychiatric Association, 2013), the prevalence of combined ASD 

and ADHD diagnosis is set to increase.   

 The apparent prevalence of AD/HD in those with ASD has ranged from 14 to 

78% (Gargaro, Rinehart, Bradshaw, Tonge, & Sheppard, 2011).  In a recent study, 

Mannion et al. (2013) found that 18% of children and adolescents with ASD also had a 

comorbid diagnosis of AD/HD.  Mannion et al. (2013) also examined predictors of 

sleep problems and found that AD/HD was not a significant predictor of sleep problems 

in children and adolescents with ASD.  In their literature review, Gargaro et al. (2011) 

provided evidence of the current status of neuroimaging research in autism and ASD.  

The authors also focused on the theoretical models and neuropsychology of the two 

disorders as well as treatment strategies.  They commented on the importance of 
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considering the social outcome of treatment, as children with autism and AD/HD 

comorbidity are at increased risk of bullying when compared to children with either 

autism or AD/HD alone (Gargaro et al., 2011; Montes & Halterman, 2007). 

 Simonoff, Pickles, Charman, Chandler, Loucas, and Baird (2008) found AD/HD 

to be the second most common comorbid condition in their sample.  Keen and Ward 

(2004) compared the prevalence of comorbid conditions in ASD in 1997 and 2001.  In 

that time, there was a significant increase in the number of children with ASD and 

AD/HD, from 5.2% to 13.7% (Keen & Ward, 2004).  Skokauskas and Gallagher (2012) 

compared children with ASD to those without.  The authors found that almost half 

(44.78%) of the ASD group met criteria for clinically significant AD/HD.  Borderline 

clinically significant difficulties were found for the AD/HD subscale for 47% of 

children with ASD (Skokauskas & Gallagher, 2012).   

 Goldstein and Schwebach (2004) conducted a retrospective chart review study 

on children with a diagnosis of either PDDs or AD/HD.  It was found that 26% of those 

with PDDs met DSM-IV criteria for the combined type of AD/HD (the combined type 

of AD/HD is where symptoms of both inattention and hyperactivity are displayed), 

while 33% met criteria for the Inattentive type of AD/HD.  Forty-one percent of those 

with PDDs did not have a comorbid diagnosis of AD/HD.  Those with PDDs and the 

combined type of AD/HD did not demonstrate more impairment in daily life 

functioning than those with a PDD only.  However, these children with a comorbid 

diagnosis were rated by parents and teachers as experiencing more daily living 

difficulties than those with a PDD alone. 

 Mayes, Calhoun, Mayes, and Molitoris (2012) conducted a study to determine 

what symptoms overlap in ASD and AD/HD and which symptoms are distinct.  Mayes 
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et al. (2012) compared children with high functioning autism, low functioning autism, 

AD/HD combined type, and AD/HD inattentive type.  The authors also compared the 

scores to typically developing children whose results had been used in a previous study.  

The study found that while autism is distinct from AD/HD, the core symptoms of 

attention deficit, hyperactivity and impulsivity are part of autism.  The authors state that 

autism and AD/HD are “neurobiological disorders with similar underlying 

neuropsychological deficits” (p. 283).  

Anxiety 

 Anxiety disorders include generalized anxiety disorder, phobias, panic disorder, 

Obsessive Compulsive Disorder (OCD), Post-traumatic stress disorder (PTSD) and 

social anxiety disorder.  Anxiety appears to be a common comorbid condition in 

individuals with ASD.  MacNeil, Lopes, and Minnes (2009) conducted a comprehensive 

review on anxiety with children and adolescents with ASD.  The authors discussed the 

assessment of anxiety disorders in children and adolescents with ASD using clinical 

interviews, anxiety rating scales, direct observation, and physiological measures.  They 

recommended that assessment of anxiety is multimodal, with multiple informants, and 

using appropriate instrumentation.  The review also evaluated the literature on anxiety 

in children and adolescents with ASD.  Their review concluded a number of key points.  

First, children and adolescents with ASD experience a high level of anxiety symptoms.  

Second, children and adolescents with ASD show higher levels of anxiety than those in 

community populations.  Third, anxiety levels among children and adolescents with 

ASD appear to be comparable to clinically anxious populations.  Fourth, children and 

adolescents with ASD show higher levels of anxiety than those with conduct disorders 

or individuals with language impairments.  Finally, children with Asperger Syndrome 
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and Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS) may 

exhibit more anxiety symptoms than those with Autistic Disorder. 

 Storch et al. (2012) reported that peer victimization may be associated with 

anxiety and depressive symptoms and loneliness in children with ASD and comorbid 

anxiety.  Rosbrook and Whittingham (2010) found social problem solving ability and 

past teasing experiences to be significant mediators between traits of autism and anxiety 

symptoms.  The authors commented on the need for interventions focused on improving 

problem-solving skills and reducing bullying experiences. 

 Grondhuis and Aman (2012) conducted a comprehensive literature review on 

anxiety assessment measures.  The authors discussed the overlap of symptoms of ASD 

and anxiety, and how communication and cognitive deficits can restrict the assessment 

of anxiety symptoms.  The same is true with many psychiatric disorders, as when an 

individual cannot communicate and describe their covert thoughts and feelings, it may 

be difficult to receive a diagnosis of a comorbid psychiatric condition.  Grondhuis and 

Aman (2012) commented on how language and cognitive functioning can impact the 

apparent prevalence of anxiety disorders in ASD.  The authors commented that while 

those with better language skills and greater cognitive functioning are reported has 

having more anxiety symptoms, there are other factors to consider.  First, lower 

functioning children may not have the insight to understand or express emotions that 

they are feeling.  Second, children themselves may be poor raters of their symptoms.  

Finally, lack of communication may be a barrier to parental reports of symptoms.  

Gronhuis and Aman (2012) commented that anxiety could be assessed using physical 

measures, such as heart rate, skin conductance, muscle tension or brain activation.  This 

is an area where future research is needed, as physiological measures can tell us a lot 

about anxiety and other comorbid conditions through the use of objective measurement. 
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 Grondhuis and Aman (2012) commented that variations in assessment tools can 

produce differing prevalence rates of anxiety.  When researchers and clinicians use 

different assessment tools to assess comorbid psychopathology symptoms and diagnose 

psychiatric disorders, there can be a wide range of prevalence found for different 

psychiatric disorders.   Grondhuis and Aman (2012) discussed the research conducted 

by White, Oswald, Ollendick, and Scahill (2009) who found prevalence rates of anxiety 

ranging from 11% to 84% in children with ASD in their literature review.  Caamaño et 

al. (2013) found a significant difference between those with ASD and those without in 

the prevalence of anxiety, where 76% of those with ASD presented with anxiety 

symptoms compared to 36% of the controls.        

 Davis, Moree, et al. (2011) compared anxiety symptoms and communication 

scores among children with autistic disorder (AD), PDD-NOS and those with no 

diagnosis.  A relationship was found between anxiety symptoms and communication 

deficits.  In individuals with AD, where there were greater communication deficits, 

there was a decrease in anxiety, in comparison to individuals with PDD-NOS or 

individuals with no diagnosis.  However, for individuals with PDD-NOS, anxiety 

increased as communication deficits increased, in comparison to individuals with no 

diagnosis.  The authors interpreted the findings of lower anxiety scores as 

communication deficits increased in AD in two ways.  Firstly, severe communication 

deficits in those with AD may be because individuals display a severe presentation 

overall across areas of functioning and a decreased ability to be anxious.  Therefore, if 

an individual is presenting with severe impairments in all areas of functioning, it can be 

hypothesised that they may not be capable of experiencing anxiety as description of 

anxiety may require greater cognitive abilities than an individual with AD may possess.  
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Secondly, increased communication deficits may impair children from being able to 

express symptoms of anxiety, as they are currently defined in the ASD-CC.  

 Joshi et al. (2010) used the Schedule for Affective Disorders and Schizophrenia 

for School-Age Children (K-SADS-E) (Orvaschel, 1994; Orvaschel & Puig-Antch, 

1987).  Compared to an age-matched and sex-matched control group, youth with ASD 

had a significantly higher number of comorbid conditions than youth without ASD.  

Ninety five percent of those with ASD had three or more comorbid psychiatric 

diagnoses, while 74% had five or more comorbid disorders.  Those with ASD had more 

anxiety disorders, including specific phobia and agoraphobia, than controls. 

 Leyfer et al. (2006) modified the K-SADS-E to create the Autism Comorbidity 

Interview-Present and Lifetime Version (ACI-PL).  Leyfer et al. (2006) found specific 

phobia to be the most common comorbid diagnosis among children with ASD, followed 

by OCD.  While 37% of children with autism had a diagnosis of OCD in Leyfer et al.’s 

study, only 8% of children had a diagnosis in Simonoff et al.’s (2008) study.  Simonoff 

et al. (2008) used the Child and Adolescent Psychiatric Assessment, and found social 

anxiety disorder to be the most common disorder. They also found that 70% of children 

had at least one comorbid disorder and 41% had two or more.   

 Mood Problems 

 Mood disorders include depression and bipolar disorder.  Mayes, Gorman, 

Hillwig-Garcia, and Syed (2013) found that the comorbid psychological disorders that 

highly predicted suicidal ideation or attempts were depression, behaviour problems, and 

being teased.  The authors reported that almost half of the children with these problems 

had suicidal ideation or attempts.  The authors commented that suicidal ideation and 

attempts are significantly higher in ASD than in the typically developing population.  

Storch et al. (2013) found that suicidal thoughts and behaviour were associated with the 
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presence of depression and post-traumatic stress disorder.  Adams, Fredstrom, Duncan, 

Holleb, and Bishop (2013) found that adolescent reports of peer victimization were 

associated with internalizing symptoms.  Internalizing symptoms refer to feelings of 

‘‘being withdrawn, experiencing somatic complaints, and feeling anxious or depressed’’ 

(Ghandour, Kogan, Blumberg, & Perry, 2010, p.270).  Adams et al. (2013) also found 

that parental report of peer victimization was not associated with internalizing 

symptoms.  Adams et al. (2013) commented that the experience of peer victimization 

may help to explain the high rates of internalizing behaviours in adolescents with ASD.   

 Helverschou, Bakken, and Martinsen (2011) discussed how communication 

difficulties in ASD may mean that individuals with communication difficulties may be 

less likely to receive a diagnosis of depression.  The authors commented that “while 

verbally intact patients may be reliably diagnosed with a comorbid mood condition, 

clinicians may be reluctant to diagnose mood disorders in individuals with greater 

communication impairment” (p. 64).  The authors discussed how due to the challenges 

in assessing mood disorders in individuals with ASD, “treatment may be delayed for 

years despite frequent medical evaluations and visits” (p.64).  Therefore both 

researchers and clinicians need to determine what the most effective way of assessing a 

comorbid psychiatric condition is if an individual cannot self-report their symptoms due 

to communication difficulties. 

 Pouw, Rieffe, Stockmann, and Gadow (2013) investigated emotion regulation, 

social functioning and depression in boys with ASD.  Poor social functioning was found 

to be associated with more symptoms of depression.  Hess, Matson, and Dixon (2010) 

used the Autism Spectrum Disorder Comorbidity-Child Version (ASD-CC) (Matson & 

González, 2007) to compare symptoms in children and adolescents with and without 

ASD.  Differences lay between children and adolescents with ASD and typically 
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developing children in the symptom of worry/depressed behaviour.  Strang et al. (2012) 

used the Child Behavior Checklist to examine depression symptoms in children with 

ASD.  It was found that 24% were in the borderline range for depression.  In contrast to 

previous research, higher IQ or fewer ASD symptoms did not predict depression 

symptoms in ASD.  Ghaziuddin, Ghaziuddin, and Greden (2002) commented on how 

other medical disorders may contribute to depression.  Research is needed to determine 

the relationships between medical comorbidities, such as GI symptoms and sleep 

problems, and depression.   

 Disruptive Behaviour 

 Disruptive behaviour can include aggressive behaviour, self-injurious behaviour 

(SIB), and repetitive behaviour.  Disruptive behaviour co-occurs in children and 

adolescents with ASD.  Caamaño et al. (2013) found irritability and anger to be 

significantly more frequent in the children and adolescents with ASD than in those 

without ASD.  Witner and Lecavalier (2010) found that non-verbal children with ASD 

were more likely to show subsyndromal symptoms of Oppositional Defiant Disorder 

(ODD) than children with ASD who were verbal.  Subsyndromal diagnoses were made 

for “those individuals who had symptoms of the disorder and related impairments, but 

fell short of full criteria by one or two symptoms” (Witner & Lecavalier, 2010, p.369).  

Children with ASD who were verbal were more likely to meet full ODD criteria than to 

be subsyndromal, in comparison to children with ASD who were non-verbal.  Stratis 

and Lecavalier (2013) found that level of functioning moderated the relationship 

between SIB and depressive and anxiety symptoms.  For higher functioning individuals, 

higher levels of SIB are more predictive of more severe depressive and anxiety 

symptoms.  For lower functioning individuals, higher levels of SIB are predictive of less 

severe depressive and anxiety symptoms. 
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Pugliese, White, White, and Ollendick (2013) compared children with high 

functioning ASD to children with Social Anxiety Disorder (SAD) and to children with 

ODD/ Conduct Disorder (CD).  Children with high functioning ASD had similar levels 

of fears of humiliation and rejection to those with SAD.  They also exhibited similar 

levels of aggression to those with ODD/CD.  The relationship between fears of 

humiliation and rejection, and aggression was explored.  Those with high functioning 

ASD and high or low levels of fears of humiliation and rejection exhibited the highest 

levels of aggression.  Those with moderate levels of anxiety exhibited the lowest 

aggression.  The authors commented that managing social anxiety at a moderate level 

may reduce aggressive behaviour in children with high functioning ASD.  

Waters and Healy (2012) found that frequency and severity of self-injurious 

behaviour and comorbid psychopathology combined had a negative impact on social 

skills in children and adolescents with ASD.  Disruptive behaviour in children with 

ASD can have an impact on caregiver well-being.  Kuhlthau et al. (2010) found that 

lower health related quality of life was related to externalizing problems in children 

with ASD.  Meltzer (2011) found that mothers who reported more child behaviour 

problems also reported more depressive symptoms for themselves.  Also, fathers who 

reported more child behaviour problems also reported more depressive symptoms.     

Feeding Problems 

 Feeding problems can include food refusal, food selectivity/restricted food 

intake, mealtime aggression and tantrums, stealing food, rumination and pocketing, 

chewing and swallowing problems, poor appetite, vomiting and gastroesophageal 

reflux, pica, over- or under-eating, eating rituals, eating too quickly, and spitting 

(Vissoker, Latzer, & Gal, 2015).   Children with autism were found to have significantly 
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more feeding problems and eat a significantly narrower range of foods than children 

without autism (Schreck, Williams, & Smith, 2004).  Valicenti-McDermott et al. (2006) 

found that food selectivity was higher in children with ASD (60%) compared to 

typically developing children (22%).  Ibrahim et al. (2009) found that there was a 

significant difference in cumulative incidence of feeding issues/food selectivity in 

children with ASD (24.5%), compared to typically developing children (16.1%).   

 Matson and Kuhn (2001) developed the Screening Tool of fEeding Problems 

(STEP) to identify feeding problems in adults with an intellectual disability.  Seiverling, 

Hendy, and Williams (2011) modified the STEP for use with children, calling it the 

STEP-CHILD.  The authors then compared children with autism to children with 

special needs and to children with no special needs.  Stealing food was more common in 

children with autism than those with and without special needs.  Emond, Emmett, Steer, 

and Golding (2010) conducted a longitudinal study on feeding symptoms in children 

with ASD.  Children with ASD demonstrated feeding difficulties from infancy and had 

a less varied diet at 15 months of age than controls.  However, energy intake or growth 

was not impaired.  The infants with ASD were described as ‘slow feeders’ at 6 months 

old.  The authors suggested that effective behavioural strategies need to address the 

neophobia and sensory sensitivities, e.g., colour, taste, texture, for children with ASD.  

Effective behavioural strategies to treat feeding problems may include systematic 

desensitisation, behavioural momentum procedures, reinforcement-based procedures, 

and extinction-based extinctions.   

 Matson, Fodstad, and Dempsey (2009) investigated feeding difficulties among 

four groups; autism, PDD-NOS, atypically developing children and typically 

developing children.  Individuals with autism and PDD-NOS had higher rates of feeding 

difficulties than typically or atypically developing children.  Bandini et al. (2010) 
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compared food selectivity between children with ASD and typically developing 

children.  Children with ASD exhibited more food refusal and had a more limited food 

repertoire than typically developing children.  Sharp, Jaquess, and Lukens (2013) 

completed a multi-method assessment battery involving standardized mealtime 

observation, a food preference inventory and the Brief Autism Mealtime Behavior 

Inventory (BAMBI) (Lukens & Linscheid, 2008).  Food selectivity on the BAMBI were 

negatively associated with a child’s acceptance of bites and positively associated with 

disruptions during the presentation of foods during a structured mealtime observation.  

There was no relationship between ASD symptom severity and feeding problems.  

Neither was there a relationship between growth parameters (including height, weight 

and BMI) and feeding problems.   

 Nadon, Feldman, Dunn, and Gisel (2011) examined the relationship between 

sensory processing problems and the number of eating problems in children with ASD, 

and found there was an association between both.  A significant association was found 

between visual and auditory sensitivity and the number of eating problems in children 

with ASD.  The relationship between sensory processing and feeding problems needs to 

be further examined in the future.  For practitioners interested in the treatment of 

feeding disorders, Matson and Fodstad (2009) conducted an excellent review of the 

treatment of food selectivity and other feeding problems in children with ASD. 

Developmental Comorbidity 

 Intellectual Disability 

 Intellectual disability (ID) needs to be considered in comorbidity research, as 

intellectual disability is a common comorbidity in ASD.  Some children with ASD 

present with accompanying ID, while other children with ASD have normal functioning 

intellectual abilities.  Therefore, ID is not part of ASD, but instead it is a comorbid 
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condition that can occur in addition to the diagnosis of ASD.  In the DSM-5, ASD can 

be diagnosed “with or without accompanying intellectual impairment” (American 

Psychiatric Association, 2013, p.51).   

 Matson and Shoemaker (2009) investigated ID and its relationship to ASD and 

reported on how a comorbid diagnosis of ID affects adaptive behaviour, challenging 

behaviour, and comorbid psychopathology.  The authors commented that ID is “perhaps 

the most common co-occurring disorder with ASD, and a strong predictor of poor 

prognosis” (p.1111).  Comorbidity research has been conducted including those with 

ASD, but with and without intellectual disabilities.  The addition of a comorbid ID 

diagnosis to a diagnosis of ASD is hypothesised to affect other comorbidities.  Goldin, 

Matson, and Cervantes (2014) investigated the effect of ID on the presence of comorbid 

symptoms in children and adolescents with ASD.  No significant differences were found 

in comorbid symptoms between children and adolescents with ASD and comorbid ID, 

in comparison to children and adolescents with ASD alone. 

 Research on comorbidities has begun to include separate groups of individuals 

with ASD who have an intellectual disability, and individuals with ASD without an 

intellectual disability in order to control for the effects of ID.  Research is needed on the 

comorbidity of ID itself, and research is also needed to determine how ID affects the 

presentation of other comorbidities.  Individuals with ID or non-verbal individuals may 

present with comorbidities in atypical manners, which may make diagnosis of 

additional comorbidities more difficult. 

Conclusion 

 This chapter has demonstrated the types of comorbid conditions that occur in 

children and adolescents with ASD.  It is important that there is an understanding of the 
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types of comorbid conditions that affect those with ASD among both practitioners and 

researchers.  Research has demonstrated that those with comorbid conditions present 

with a more complex clinical picture.  Prognosis is worse where an individual presents 

with a comorbid condition.  Interactions can occur between comorbid conditions.  In 

order to implement the most effective intervention plans for those with ASD, comorbid 

conditions should be considered.  Comorbidity in ASD is an area where much more 

research is required.  It is important to study the presence and frequency of comorbidity 

within the autism spectrum.  Mannion et al. (2013) examined the frequency of epilepsy, 

anxiety disorders, AD/HD, comorbid psychopathology, sleep problems, and GI 

symptoms in children and adolescents with ASD.  Chapter 2 is a follow-up study to 

Mannion et al. (2013) and will investigate if these symptoms persisted over a two-year 

time period.    
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Study 1: An investigation of comorbid psychological disorders, sleep 

problems, gastrointestinal symptoms and epilepsy in children and 

adolescents with autism spectrum disorder: A two year follow-up 
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This chapter has been published:  Mannion, A., & Leader, G. (2016). An 

investigation of comorbid psychological disorders, sleep problems, gastrointestinal 

symptoms and epilepsy in children and adolescents with autism spectrum disorder: 

A two year follow-up. Research in Autism Spectrum Disorders, 22, 20-33. 
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Introduction  

1 Introduction 

Justification for Study 

Recent research has identified the importance of comorbidity research in ASD in 

relation to diagnosis and treatment priorities (Mannion & Leader, 2013b; Matson & 

Goldin, 2013; Matson & Williams, 2014).  Research has identified the range and types 

of comorbidities from babies and infants (Fodstad, Rojahn, & Matson, 2010; 

Kozlowski, Matson, Belva, & Rieske, 2012), childhood (Matson, Fodstad, & Dempsey, 

2009; Mannion et al., 2013), adolescents (Simonoff et al., 2008), and adults (Davis, 

Hess, et al., 2011; LoVullo & Matson, 2009).  Research has also investigated the 

frequency and predictors of comorbidity (Mannion et al., 2013; Mannion & Leader, 

2013a).  Much more research is needed into many areas of comorbidity in ASD 

including longitudinal research.  This is especially true for studies investigating multiple 

comorbidities.  Longitudinal research is of great importance in order to determine if 

comorbid conditions change over time, and if so, whether they increase or decrease.  

Comorbid conditions include comorbid psychopathology, epilepsy, sleep problems, and 

GI symptoms.  Research is needed to better understand whether there is a change in 

these conditions as individuals with ASD age. 

Study 1 is an investigation of comorbid conditions in ASD over a two-year time 

period.  It will investigate whether comorbid conditions change over time, and if so, do 

they increase or decrease?  This study is a follow-up study to my published MSc thesis 

(Mannion et al., 2013).  The latter examined the frequency of comorbid conditions, 

including comorbid psychopathology, sleep problems, and GI symptoms in children and 

adolescents with ASD.  Study 1 will examine whether there is a change in these 

comorbid conditions over time.  It will expand on the original research by examining 

family medical history and investigating whether there is a relationship between family 
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history of medical conditions and current comorbid conditions in children and 

adolescents with ASD. 

Preliminary Studies 

Mannion et al. (2013) examined the frequency of current comorbid diagnosis, 

comorbid psychopathology, sleep problems and GI symptoms in children and 

adolescents with ASD.  The authors found that 46.1% of children and adolescents with 

ASD had a comorbid psychological or medical diagnosis.  When intellectual disability 

was included as a potential comorbid diagnosis, 78.7% had a comorbid diagnosis.  The 

frequency of AD/HD was 18% and 15.7% of individuals had an anxiety disorder.  

Mannion et al. (2013) found that the majority (80.9%) of participants presented with 

sleep problems, while 79.3% of participants presented with GI symptoms.  As well as 

investigating the frequency of comorbid conditions, the predictors of sleep problems 

were examined.  Under-eating, avoidant behaviour, and total GI symptoms predicted 

sleep problems.  Abdominal pain was found to predict sleep anxiety. 

Mannion and Leader (2013a) expanded on Mannion et al. (2013) by 

investigating predictors of comorbid psychopathology and GI symptoms.  A high 

frequency of repetitive behaviours, tantrum behaviours, avoidant behaviours, 

worry/depressed behaviours, conduct behaviours, and eating problems were found.  It 

was found that sleep disordered breathing and daytime sleepiness predicted abdominal 

pain and bloating.  Sleep anxiety predicted abdominal pain.  It was also found that total 

GI symptoms predicted comorbid psychopathology.  Nausea predicted worry/depressed 

behaviour, avoidant behaviour, and conduct behaviour.  Abdominal pain and 

constipation also predicted conduct behaviour.  Diarrhoea predicted tantrum behaviour. 
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Comorbid Psychopathology 

Longitudinal research has been conducted investigating children with autism and 

comorbid psychiatric disorders (Kim, Freeman, Paparella, & Forness, 2012; Mannion, 

Brahm, & Leader, 2014) and AD/HD (Fein, Dixon, Paul, & Levin, 2005).  Comorbid 

psychiatric disorders have been found to be relatively stable over time (Kim et al., 

2012).  While little research has been conducted with children with ASD, even less is 

known about comorbid conditions in adolescence and adulthood.  Magiati, Tay, and 

Howlin (2014) conducted a systematic review of longitudinal follow-up studies in 

adulthood.  The review found that 16 out of 25 studies provided some information on 

comorbid conditions in adulthood.  It was found that only one study (Gray et al., 2012) 

examined change in comorbid symptoms over time.  With regards to specific comorbid 

psychopathology symptoms, research has found anxiety and depression to increase with 

age (Mayes, Calhoun, Murray, & Zahid, 2011; Vasa et al., 2013).  In contrast, research 

found comorbid psychopathology to not increase with age (Davis, Hess, et al., 2011; 

Strang et al., 2012).  While Davis, Hess, et al. (2011) found that in individuals with 

ASD, anxiety rises from toddlerhood to childhood, it was found that anxiety decreases 

from childhood to young adulthood and again increases from young adulthood into 

older adulthood.  Research is needed on the age related variations of comorbid 

psychopathology in the same participants over time.  

Epilepsy 

Nordin and Gillberg (1998) recommended that follow-up studies should include 

clear descriptions of comorbid conditions, and that the long-term effects of the 

conditions and their possible interactions with each other should be evaluated.  Follow-

up studies have been conducted in individuals with ASD investigating whether they 

developed epilepsy (Bolton et al., 2007; Billstedt, Gillberg, & Gillberg, 2005; Hara, 
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2007).  Billstedt et al. (2005) found that new cases of epilepsy appeared in the post-

adolescent period, but no individual developed epilepsy after the age of 20 years.  

Bolton et al. (2007) found that 22% of individuals developed epilepsy.  This highlights 

the importance of following up on the diagnosis of epilepsy in our current study.  

Mannion et al. (2013) found that 10.1% of children and adolescents with ASD had 

epilepsy.  The current study will allow us to determine if participants had developed an 

epilepsy diagnosis within the previous two years. 

Sleep Problems 

Mannion and Leader (2014b) discussed age related variations in sleep problems 

in ASD in their review, and commented on the need for research to better understand 

what happens to sleep problems as children age.  Goldman, Richdale, Clemons, and 

Malow (2012) examined younger children, older children and adolescents with ASD.  

The research found that sleep problems persist throughout the age span from early 

childhood through adolescence in children with ASD.  The study also found that types 

of sleep problems tend to change with age.  Parents of younger children with ASD 

reported more difficulties with sleep anxiety, bedtime resistance, night wakings, and 

parasomnias.  Parents of adolescents with ASD reported more difficulties with falling 

asleep, getting enough sleep on a regular basis, and daytime sleepiness.  Mannion et al. 

(2013) found that 80.9% of participants presented with sleep problems.  Mannion and 

Leader (2013a) found that 67.8% of participants presented with both sleep problems and 

GI symptoms, while 12.6% presented with sleep problems only.  This would suggest 

that sleep problems and GI symptoms seem to commonly occur together in children and 

adolescents with ASD. 
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Gastrointestinal Symptoms 

Research has found GI symptoms, such as constipation and feeding issues, to be 

more common in children with ASD when compared to matched controls (Ibrahim et 

al., 2009).  Kral, Eriksen, Souders, and Pinto-Martin (2013) commented on the need for 

longitudinal studies conducted over an extended period of time to assess children’s 

dietary intake and GI health.  Mazurek, Keefer, Shui, and Vasa (2014) examined the GI 

symptom of abdominal pain at baseline and at follow-up one year later in children with 

ASD.  A fourth of participants (25.8%) presented with chronic abdominal pain at 

baseline, while 30.7% presented with chronic abdominal pain one year later.  It was 

found that abdominal pain persisted for 86.7% of those who presented with pain at 

baseline.  For those without abdominal pain at baseline, 23.8% presented with new 

abdominal pain at follow-up one year later.  Mannion et al. (2013) found that 79.3% of 

children and adolescents with ASD presented with at least one GI symptom within the 

previous 3 months.  The most common GI symptom was abdominal pain with 51.7% of 

participants experiencing it.  The current study aims to further explore GI symptoms, 

and aims to examine whether there is a relationship between GI symptoms and family 

medical history, especially history of autoimmune diseases. 

Family Medical History 

Research has investigated the relationship between family medical history and 

ASD (Williams, Oliver, Allard, & Sears, 2003).  Brimacombe, Ming, and Parikh (2007) 

found that 89% of families of children with autism reported some type of familial 

disorder.  The most common were depression, thyroid disorders, diabetes, AD/HD, 

speech and language disorders, anxiety and rheumatoid arthritis.  Vasa et al. (2012) 

investigated the relationship between maternal mood disorders and child diagnosis of 
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ASD versus Asperger’s Syndrome1.  Maternal history of bipolar disorder or depression 

was more strongly associated with having a child with Asperger’s Syndrome than 

having a child with ASD.  Having a child with Asperger’s Syndrome was also more 

likely if mothers had the first onset of mood disorders prior to having children.  

 Research has focused on the relationship between autoimmune diseases and 

ASD (Ashwood & Van de Water, 2004; Atladóttir et al., 2009; Chen et al., 2013; Comi, 

Zimmerman, Frye, Law, & Peeden, 1999; Kuo et al., 2014).  Sweeten, Bowyer, Posey, 

Halberstadt, and McDougle (2003) compared families with a child with a PDD to 

families with a child with an autoimmune disease, and to families with a healthy control 

child.  Autoimmune diseases were more frequent in the families of a child with PDD 

compared to the other groups.  It was found that hypothyroidism and rheumatic fever 

were more common in the families with a child with PDD than in the healthy control 

families.  Croen, Grether, Yoshida, Odouli, and Van de Water (2005) investigated the 

association between maternal autoimmune diseases and childhood ASD.  While both 

psoriasis and type 1 diabetes were found to be more common in mothers of children 

with ASD than controls, after controlling for maternal factors (e.g., maternal age, 

maternal race/ethnicity, and maternal education), only psoriasis was found to be 

significantly associated with ASD.   

Family History of Autoimmune Diseases and GI Symptoms  

Research has begun to explore the relationship between GI symptoms and the 

immune system in ASD (Brown & Mehl-Madrona, 2011; Stigler, Sweeten, Posey, & 

McDougle, 2009).  It has been found that Ulcerative colitis was present in significantly 

more mothers of children with infantile autism (Mouridsen, Rich, Isager, & Nedergaard, 

                                                 
1 Asperger’s Syndrome is now diagnosed as ASD under the DSM-5.  However, this study was conducted 

prior to the DSM-5 so used DSM-IV-TR criteria. 
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2007).  It was found that 2.7% of mothers of children with infantile autism had a 

diagnosis of ulcerative colitis, compared to 0.3% of controls.  Valicenti-McDermott et 

al. (2006) examined the association of GI symptoms with a family history of 

autoimmune disease.  Family history of autoimmune disease was reported in 38% of the 

ASD group and in 34% of control participants.  The researchers found that there was no 

association between family history of autoimmune disease and GI symptoms in children 

with ASD. 

 Valicenti-McDermott et al. (2008) found an association between language 

regression (defined as a report of the presence of at least one word other than “mama” 

and “dada”, followed by the loss of all spontaneous words), a family history of 

autoimmune disease, and GI symptoms.  An abnormal stool pattern was indicative of a 

child’s GI symptoms.  Children with language regression were more likely to exhibit an 

abnormal stool pattern, had an increased family history of coeliac disease or 

inflammatory bowel disease and of rheumatoid arthritis.  Of all of the children with a 

family history of autoimmune disease, an abnormal stool pattern was reported more 

frequently in those with language regression than those without language regression.  

An abnormal stool pattern was found in 78% of those with a family history of 

autoimmune disease and language regression and, compared to 15% of those with a 

family history of autoimmune disease, but without language regression.  Peters et al. 

(2014) commented that obtaining a family history of GI symptoms “could be useful in 

establishing a genetic or familial component to bowel symptoms” (p.1431). 

Family History of Autoimmune Disorders and Epilepsy 

Ong, Kohane, Tianxi, Gorman, and Mandl (2014) examined the relationship 

between epilepsy and autoimmune diseases in typically developing children and adults.  

The risk of epilepsy was found to be significantly higher in those with autoimmune 
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disease.  This risk was found to be higher in children than in adults, where children had 

a five-fold increased risk of epilepsy, while adults had a four-fold increased risk of 

epilepsy.  Adults with type 1 diabetes or myasthenia gravis had a five-fold increased 

risk of epilepsy. 

Current Study 

Mannion et al. (2013) investigated the frequency of comorbid symptoms and the 

predictors of sleep problems in a population with ASD.  The purpose of the current 

study was to check for a change in comorbid symptoms (comorbid psychopathology, 

epilepsy, sleep problems, and GI symptoms) over a two-year time period in the same 

participants.  The study also aimed to explore if there was a relationship between child 

comorbid symptoms and family medical history, including autoimmune diseases. 

Method 

  Participants 

Participants were 56 children and adolescents with a diagnosis of ASD (in 

accordance with DSM-IV-TR criteria).  The mean age of the sample was 11 years (S.D 

= 42.91 months), ranging from 5 to 19 years.  It was found that 87.5 % (n=49) were 

males and 12.5% (n=7) were female.  It was found that 62% (n = 35) of participants had 

an intellectual disability.  A mild intellectual disability was reported for 29% of males 

(n =14) and for 29% of females (n= 2).  A moderate intellectual disability was reported 

for 30% of males (n = 15).  A severe intellectual disability was reported for 6% of males 

(n = 3) and for 29% of females (n=2).  
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Measures 

Demographic information.  A self-constructed questionnaire provided information on 

the participant’s age, gender, whether they had an intellectual disability and what level 

of intellectual disability.  Presence or absence of epilepsy, AD/HD and an anxiety 

disorder were reported, as well as any other current comorbid diagnosis. 

Gastrointestinal Symptom Inventory.  The Gastrointestinal Symptom Inventory 

(Autism Treatment Network, 2005) is a 35-item questionnaire that was developed in the 

early days of the Autism Treatment Network (ATN).  There are also additional items 

should a participant exhibit certain symptomatology, and it therefore includes 77 items 

in total.  The ATN is the first network of hospitals and physicians dedicated to 

developing a model of comprehensive medical care for children and adolescents with 

autism through seventeen participating institutions in the U.S. and Canada. This tool has 

not been validated.  It was based on previous questionnaires and on clinical symptom 

assessment for children with autism and identified GI disorders.  The inventory is 

scored initially dichotomously i.e. whether or not the child has any GI symptoms.  The 

inventory also allows branching into specific areas of symptomatology: abdominal pain, 

abnormal bowel movements, reflux, and food insensitivity.  These branches will allow 

determination of rates of these categories as well.  It has been used in published research 

(Mannion et al., 2013; Mannion & Leader, 2013a; Mazefsky, Schreiber, Olino, & 

Minschew, 2014; Mazurek, Vasa, et al., 2013). 

Autism Spectrum Disorder – Comorbid for Children (ASD-CC).  The 

 ASD-CC (Matson & Gonzalez, 2007) is a 39-item informant-based rating scale 

designed to assess symptoms of psychopathology and emotional difficulties which 

commonly occur with ASD.  Items are included to address conditions such as AD/HD, 



Chapter 2 

 

59 

depression, conduct disorder, eating disorders/difficulties, OCD, specific phobias, and 

tic disorders.  Caregivers rate each item to the extent it has been a recent problem as 

either 0= “not a problem or impairment; not at all”, 1= “mild problem or impairment”, 

2= “severe problem or impairment”, or X= “does not apply or don’t know”.  Inter-rater 

and test–retest reliability for the ASD-CC has been found to be moderately good (k = 

.46 and k = .51, respectively) with very good internal consistency (α= .91) reported 

(Matson & Dempsey, 2008).  Factor analysis yielded seven subscales for the ASD-CC: 

1) Tantrum Behaviour, 2) Repetitive Behaviour, 3) Worry/Depressed, 4) Avoidant 

Behaviour, 5) Under-Eating, 6) Conduct and 7) Over-Eating. Construct validity was 

established for Tantrum Behaviour, Worry/Depressed, Repetitive Behaviour, Conduct, 

and Over-Eating factors. 

Children’s Sleep Habits Questionnaire (CSHQ).  The CSHQ (Owens, 

 Nobile, McGuinn, & Spirito, 2000) is a 52-item parental-report, sleep-screening 

instrument designed for typically developing children ages 4 to 10 years.  However, it 

has been used with younger children (from 2 to 4 years old) with ASD (Goodlin-Jones, 

Sitnick, Tang, Liu, & Anders, 2008), as well as with an older population of children up 

to the age of 18 years with ASD (Goldman et al., 2011).  Forty-two of the items are 

rated on a three-point Likert scale, with the responses being ‘Rarely’ (never or one time 

a week), ‘Sometimes’ (2 to 4 times a week), and ‘Usually’ (5 or more times a week).  

Each question was asked in relation to the previous week.  The second column of 

questions is to determine if the item is considered a problem for caregivers.  Beside each 

item, parents can choose ‘Yes’, ‘No’, or ‘N/A’ under the ‘Problem?’ column.  Thirty-

three of the items are used in deriving the total sleep disturbance score and the subscales 

of the questionnaire.  There are 8 subscales of the CSHQ, including bedtime resistance, 

sleep onset delay, sleep duration, sleep anxiety, night wakings, parasomnias, day-time 



Chapter 2 

 

60 

sleepiness, and sleep disordered breathing.  The CSHQ is not intended to be used to 

diagnose specific sleep disorders, but rather to identify sleep problems and the possible 

need for further evaluation.  While there are no established “norms” for the total 

subscale scores, a total CSHQ score of 41 has been reported to be a sensitive clinical 

cut-off for identification of probable sleep problems (Owens, Spirito, & McGuinn, 

2000). 

Autoimmune Disease in Family Members Questionnaire.  The Autoimmune Disease 

in Family Members Questionnaire is a 45-item questionnaire that investigates which 

first- or second-degree relatives had received a diagnosis of specific autoimmune 

diseases.  Examples of disorders inquired about in the questionnaire include arthritis, 

lupus, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s disease, hyperthyroidism/ 

Graves’ disease, hypothyroidism/ Hashimoto’s thyroiditis, and type 1 diabetes.  The 

questionnaire was used in previous research (Sweeten et al., 2003). 

Family history of medical, developmental, and psychological disorders.  A self-

constructed questionnaire (See Appendix A) was used to obtain information on family 

history of medical, developmental, and psychiatric disorders that were not included in 

the Autoimmune Disease in Family Members Questionnaire.  Information on family 

history of medical conditions (including epilepsy and coeliac disease), intellectual 

disability, and anxiety disorders were obtained. 

 Informants 

Informants were parents of children and adolescents diagnosed with ASD.   

Procedure 

Participants were recruited through schools, ASD service providers (such as 

Ability West, Brothers of Charity, Callan Institute), parent support groups and online 
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forums.  The 89 participants who participated in the original study (Mannion et al., 

2013), were contacted by email and were invited to participate in a two year follow-up.  

Of the 89 original participants, 56 participated in the follow-up study.  Rating scales 

were posted to parents with a stamped addressed envelope.  Rating scales were 

completed by parents independently according to the instructions printed on top of the 

questionnaires. 

Results  

 Analyses 

Chi-Square tests were run for comorbid diagnosis, epilepsy, AD/HD, and 

anxiety disorders to determine if there were associations at baseline and at follow-up, 

two years later.  A repeated measure MANOVA was run for sleep problems to test for 

differences at baseline and at follow-up.  Bonferroni adjustment for multiple 

comparisons was applied.  A repeated measure ANOVA was run to test for differences 

between GI total score at baseline and at follow-up.  Chi-Square tests were used for the 

individual GI symptoms to test whether there was an association between individual GI 

symptoms at baseline and at follow-up.  A repeated measure MANOVA was run for the 

Autism Spectrum Disorder-Comorbid for Children (ASD-CC) to test if there were 

differences at baseline and at follow-up.   

 Current comorbid diagnoses 

As can be seen from Table 1 comorbid diagnoses were relatively stable.  No 

difference was found between any of the comorbid diagnoses at baseline and at two-

year follow-up.  Chi-Squares found that the comorbid diagnoses were highly related to 

each other at pre- and post-tests.  Therefore there was no difference in comorbid 

diagnosis (p=<.01), epilepsy (p=<.01), AD/HD (p=<.01), and anxiety disorder (p=<.01). 
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Table 1 

Frequency and percentage of current comorbid diagnoses at Time 1 and Time 2 

Comorbid Diagnosis 
Time 1 (n) 

(%) 

Time 2 (n) 

(%) 

Intellectual disability 35(62%) 35 (62%) 

Comorbid disorder 

(including intellectual 

disability) 

44 (78.6%) 46 (82.1%) 

Comorbid disorder 

(excluding intellectual 

disability) 

24 (42.9%) 29 (51.8%) 

Epilepsy 5(8.9%) 6 (10.7%) 

AD/HD 10(17.9%) 15 (26.8%) 

Anxiety disorder 5(8.9%) 8(14.3%) 

 

Obsessive compulsive disorder (OCD) was the most common anxiety disorder with 

37.5% (n=5) of those who were diagnosed with an anxiety disorder having the 

diagnosis.  The next most common disorder was Generalized Anxiety Disorder (GAD) 

with 25% (n=2) of individuals presenting with it.  

 Sleep Problems 

The prevalence of sleep problems were 78.6% (n=44), whereby a sleep problem 

is classified as a score of 41 or more on the CSHQ.  The mean score on the CSHQ was 

47.55 (SD=9.40).  A summary of the subscale means and standard deviations are 

included in Table 2.  Sleep problems persisted in 91.5% (n=43) of participants from 

baseline to follow-up.  Sleep problems developed in 22.2% (n=2) of participants who 

had not experienced sleep problems at baseline. 
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GI symptoms 

 It was found that 73.2% (n=41) of participants presented with at least one GI 

symptom within the last 3 months.  21.4% (n=12) presented with one symptom only, 

while 14.3% (n=8) presented with two symptoms.  10.7% (n=6) presented with three GI 

symptoms, while 19.6 % (n=11) presented with four symptoms.  A small percentage of 

participants (7.1%) (n=4) presented with all five GI symptoms within the last three 

months.  As detailed in Table 3, there was a trend for the persistence of GI symptoms 

over time. 

 It was found that at least one GI symptom persisted in 84.4% (n=38) of 

participants between baseline and follow-up, two years later.  In those that did not 

present with GI symptoms at baseline, it was found that 20% (n=2) of these participants 

presented with GI symptoms two years later. Specifically, of these GI symptoms it was 

found that abdominal pain persisted in 72.4% (n=21) of participants from baseline to 

follow-up.  Diarrhoea persisted from baseline to follow-up in 77.8% (n=21) of 

participants.  Constipation persisted in 67.9% (n=19) of participants from baseline to 

follow-up.  Bloating persisted from baseline to follow-up in 66.7% (n=8) of 

participants.  It was found that nausea persisted from baseline to follow-up in 43.8% 

(n=7) of participants.  No significant difference was found between the total number of 

GI symptoms at baseline and at follow-up (p=.46).  No difference was found between 

any of the GI symptoms at baseline and at follow-up.  Chi-Squares found that all GI 

symptoms were highly related to each other at pre- and post-tests.  Therefore there was   

no difference in abdominal pain (p=<.01), diarrhoea (p=<.01) and constipation 

(p=<.01), and bloating (p=<.01) from baseline to two-year follow-up.



Chapter 2 

 

64 

Table 2 

Children’s Sleep Habits Questionnaire (CSHQ) subscales, mean scores and standard deviations at Time 1 and Time 2, increase/decrease from 

baseline and results of MANOVA 

CSHQ Subscale Time 1 M (SD) Time 2 M (SD) 

Increase (+)/ Decrease (-) 

from baseline 

F p 

Bedtime resistance 9.09 (4.25) 7.66 (2.88) - 6.23     .016* 

Sleep onset delay 2.64 (1.17) 2.16 (0.85) - 8.95       .004** 

Sleep duration 5.50 (2.66) 5.20 (2.03) - .81 .37 

Sleep anxiety 6.73 (3.04) 5.84 (2.07) - 5.72  .02* 

Night wakings 4.75 (2.12) 4.23 (1.55) - 4.98   .03* 

Parasomnias 10.11 (3.02) 9.02 (2.04) - 10.19      .002** 

Sleep disordered breathing 3.45 (1.43) 3.70 (1.03) + 3.08  .085 

Daytime sleepiness 13.34 (4.34) 12.30 (3.47) - 5.10    .028* 

*p<.05   **p<.01      
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  GI Symptoms and Sleep Problems 

 It was found that 64.3% (n=36) of participants presented with both sleep 

problems and GI symptoms.  It was found that 14.3% (n=8) presented with sleep 

problems only, and 8.9% (n=5) presented with GI symptoms only.  Only 12.5% (n=7) 

presented with neither sleep problems nor GI symptoms.  Sleep problems occurred in 

94.4% (n=17) of those with bloating.  Sleep problems occurred in 93.3% (n=14) of 

those with nausea.  Sleep problems occurred in 92.6% (n=25) of those with abdominal 

pain.  Sleep problems occur in 88.5% (n=23) of those with diarrhoea, and in 87.5% 

(n=21) of those with constipation. 

 Autism Spectrum Disorder-Comorbid for Children (ASD-CC) 

The mean score of the ASD-CC was 26.02 (SD=11.32).  A summary of the 

ASD-CC and subscale means are provided in Table 4.  All of the mean subscale scores 

in the study were determined to have no or minimal impairment when compared to 

establish cut-offs in Thorson and Matson (2012).  The frequency, percentage, and level 

of impairment of ASD-CC subscale endorsements are included in Table 5. 

Family Medical History and Autoimmune Diseases 

It was found that 98.2% (n=55) of participants had some type of familial 

disorder.  It was found that 92.9% (n=52) of participants presented with a family history 

of autoimmune disease, while 89.3% (n=50) of participants presented with another 

psychological, developmental or medical disorder.  The most common autoimmune 

diseases were osteoarthritis (old age arthritis) with 55.4% (n=31) of the sample having a 

family member with the diagnosis.  This was followed by psoriasis at 39.3% (n=22),   

and hypothyroidism, also known as Hashimoto’s thyroiditis with 32.1% (n=18) of the 

sample with a family member with the diagnosis.  A summary of the most common
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Table 3 

Frequency and percentage of gastrointestinal symptoms at Time 1 and Time 2  

Gastrointestinal symptoms Time 1 (n) (%) Time 2 (n) (%) 

Abdominal Pain 45 (51.7%) 27 (48.3%) 

Diarrhoea 40 (45.9%) 26 (46.4%) 

Constipation 

43 (49.4%) 

 

24 (42.9%) 

Bloating 22 (25.3%) 18 (32.1%) 

Nausea 26 (29.9%) 15 (26.8%) 

 

 

Table 4 

ASD-CC subscale means and standard deviations at Time 1 and Time 2, 

increase/decrease from baseline and results of MANOVA 

Subscale 

Time 1 M 

(SD) 

Time 2 M 

(SD) 

Increase (+)/ 

Decrease (-) 

from baseline 

F p 

Tantrum behaviours 8.45 (4.24) 7.57 (3.83) - 3.23 .078 

Repetitive behaviours 6.96 (3.71) 6.04 (3.84) - 3.16 .081 

Worry/depressed 3.04 (2.72) 2.79 (2.58) - .83 .367 

Avoidant behaviours 6.05 (2.92) 5.68 (2.96) - 1.25 .269 

Under-eating .93 (1.52) 0.84 (1.59) - .25 .620 

Conduct behaviours 1.68 (1.84) 1.32 (1.67) - 2.71 .105 

Over-eating 1.11 (1.64) 1.35(1.99) + 9.08       .004** 

**p<.01      
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Table 5 

Level of impairment, frequency and percentage of ASD-CC subscales. 

Factor Level of impairment    Frequency Percentage 

Tantrum behaviours No/Minimal 49 87.5% 

 Moderate 3 5.4% 

 Severe 4 7.1% 

Repetitive behaviours No/Minimal 40 71.4% 

 Moderate 14 25% 

 Severe 2 3.6% 

Worry/depressed No/Minimal 48 85.7% 

 Moderate 7 12.5% 

 Severe 1 1.8% 

Avoidant behaviours No/Minimal 32 57.1% 

 Moderate 21 37.5% 

 Severe 3 5.4% 

Under-eating No/Minimal 45 80.4% 

 Moderate 6 10.7% 

 Severe 5 8.9% 

Conduct behaviours No/Minimal 45 8.4% 

 Moderate 8 4.3% 

 Severe 3 5.4% 

Over-eating No/Minimal 38 67.9% 

 Moderate 9 16.1% 

 Severe 9 16.1% 
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autoimmune disorders, where autoimmune diseases are listed if over 5% of the sample 

had a family member with the diagnosis is given in Table 6.  The number and type of 

relatives with an autoimmune disease is given in Table 7. 

The most common other disorder was Autism, Asperger’s disorder or another 

PDD with 46.4% (n=26) of the sample having a family member (excluding the 

participant with ASD) with a diagnosis.  AD/HD was the next most common disorder 

with 44.6% (n=25) of the sample having a family member with the diagnosis.  This was 

followed by major depression with 39.3% (n=22) of the sample having a family 

member with a diagnosis.  A summary of the most common other disorders are included 

in Table 8.  The number and type of relatives with other disorders in Table 9. 

Relationship between Comorbid Conditions and Family Medical History of 

Autoimmune Diseases  

 Pearson correlations were conducted to determine if there is a relationship with 

the most common familial autoimmune diseases and other disorders, and child’s current 

GI symptoms, sleep problems, and comorbid psychopathology.  A small positive 

correlation was found between family history of hypothyroidism (Hashimoto’s 

thyroiditis) and total number of GI symptoms, r (54) =.27, p=.048.  A moderate positive 

correlation was found between family history of hypothyroidism and bloating, r (54) 

=.35, p=<.01, and sleep disordered breathing, r (54) =.32, p=.018. 

A moderate positive correlation was found between family history of 

hyperthyroidism (Graves’ disease) and total number of GI symptoms, r (54) =.40, 

p=<.01.  Moderate positive correlations were found between family history of 

hyperthyroidism and diarrhoea, r (54) =.41, p=. p=<.01, constipation, r (54) =.35, 

p=<.01, and an anxiety disorder diagnosis, r (54) =.34, p=.010.  A small positive
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Table 6 

Number and percentage of families with an autoimmune disease 

Autoimmune Disease Number of families Percentage 

Osteoarthritis (Old Age Arthritis) 31 55.4% 

Psoriasis 22 39.3% 

Hypothyroidism (Hashimoto’s thyroiditis) 18 32.1% 

Rheumatoid arthritis (Onset after age 16) 15 26.8% 

Hyperthyroidism (Graves’ disease) 10 17.9% 

Multiple miscarriages (3 or more) 10 17.9% 

Ulcerative colitis 9 16.1% 

Crohn’s disease 9 16.1% 

Rheumatic fever 8 14.3% 

Multiple sclerosis 7 12.5% 

Arthritis (Unsure of type) 6 10.7% 

Vitiligo 5 8.9% 

Childhood onset (Type 1) diabetes 4 7.1% 

Psoriatic arthritis 3 5.4% 

Multiple blood clots 3 5.4% 
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Table 7 

Number of families with at least one member with an autoimmune disease 

Relative Number of families 

Mother 19 

Father 11 

Brother 5 

Sister 3 

Grandmother 35 

Grandfather 17 

Uncle 8 

Aunt 17 

First Cousin 6 

Other 23 
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Table 8 

Number of families with other psychological, developmental, or medical disorders 

Disorder Number of families Percentage 

Autism, Asperger’s disorder or another 

Pervasive Developmental Disorder (PDD) 

26 46.4% 

AD/HD 25 44.6% 

Major depression 22 39.3% 

Intellectual disability 17 30.4% 

OCD 10 17.9% 

Anxiety disorder 10 17.9% 

Bipolar disorder (Manic depression) 7 12.5% 

Seizure disorder/Epilepsy 7 12.5% 

Schizophrenia 4 7.1% 

Coeliac disease 4 7.1% 
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Table 9 

Number of families with at least one member with other psychological, developmental, 

or medical disorders 

Relative Number of families 

Mother 13 

Father 5 

Brother 17 

Sister 7 

Grandmother 8 

Grandfather 6 

Uncle 11 

Aunt 16 

First Cousin 16 

Other 20 
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correlation was found between family history of Hyperthyroidism and abdominal pain, r 

(54) =.30, p=.030. 

A summary of the remaining associations between family autoimmune disease 

and other disorders, and child current comorbid disorder is given in Table 10.  

Ulcerative colitis was found to be negatively associated with repetitive behaviour, 

positively associated with worry/depressed, sleep duration, and daytime sleepiness.  

Crohn’s disease was associated negatively with repetitive behaviour and positively 

associated with worry/depressed and sleep duration.  AD/HD was associated with an 

anxiety disorder diagnosis, total number of GI symptoms, nausea, constipation, sleep 

duration, and daytime sleepiness. 

 Major depression was negatively associated with bedtime resistance and 

positively associated with worry/depressed behaviour and an anxiety disorder 

diagnosis.  Bipolar disorder was also found to be negatively associated with intellectual 

disability and positively associated with worry/depressed behaviour and daytime 

sleepiness.  OCD was associated with an anxiety disorder diagnosis, worry/depressed, 

sleep disordered breathing, and nausea.  Anxiety disorder was associated with 

abdominal pain.  Schizophrenia was also associated with abdominal pain and bedtime 

resistance.   

A family history of autism was associated with daytime sleepiness.  Rheumatic 

fever was associated with sleep duration.  Arthritis, where informants were unsure of 

the specific type was found to be associated with epilepsy.  Rheumatoid arthritis was 

negatively associated with intellectual disability.  Multiple miscarriages were also found 

to be associated with intellectual disability.  Multiple blood clots were associated with 

conduct behaviour.
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Table 10 

Associations between family autoimmune disease and child comorbid condition 

Family Autoimmune 

Disease 

Child Comorbid Condition r p 

Hypothyroidism Total GI symptoms .27 .048* 

 Bloating .35 .009** 

 Sleep Disordered Breathing (CSHQ) .32 .018* 

Hyperthyroidism Total GI symptoms .40 .002** 

 Diarrhoea .41 .002** 

 Constipation .35 .008** 

 Abdominal Pain .30 .030* 

 Anxiety Disorder .34 .010* 

Ulcerative colitis Repetitive behaviour (ASD-CC) -.27 .040* 

 Worry/depressed (ASD-CC) .44 .001** 

 Sleep Duration (CSHQ) .39 .003** 

 Daytime Sleepiness (CSHQ) .33 .013* 

Crohn’s disease Sleep Duration (CSHQ) .30 .027* 

 Worry/depressed (ASD-CC) .26 .049* 

 Repetitive Behaviour (ASD-CC) -.31 .020* 

AD/HD Anxiety Disorder .35 .008** 

 Total GI .34 .010* 

 Nausea .27 .046* 

 Constipation .31 .020* 

 Sleep duration (CSHQ) .31 .022* 

 Daytime Sleepiness (CSHQ) .40 .002** 

Major Depression Worry/depressed (ASD-CC) .28 .036* 

 Anxiety Disorder .30 .025* 

 Bedtime Resistance (CSHQ) -.29 .031* 

Bipolar Disorder Worry/depressed (ASD-CC) .37 .005** 

 Daytime Sleepiness (CSHQ) .34 .010* 

 Intellectual Disability -.27 .049* 

OCD Worry/depressed (ASD-CC) .35 .008** 

 Anxiety Disorder .34 .010* 

 Nausea .35 .008** 

 Sleep disordered breathing (CSHQ) .37 .005** 

Anxiety Disorder Abdominal Pain .39 .003** 

Schizophrenia Abdominal Pain .29 .032* 

 Bedtime Resistance (CSHQ) .32 .015* 

Autism, Asperger’s or 

PDD 

Daytime Sleepiness (CSHQ) .29 .029* 

Multiple blood clots Conduct (ASD-CC) .29 .031* 

Multiple miscarriages Intellectual Disability .27 .049* 

Rheumatoid arthritis Intellectual Disability -.36 .006** 

Unsure of type of arthritis Epilepsy .44 .001** 

Rheumatic fever Sleep Duration (CSHQ) .26 .049* 

*p<.05 **p<.01    
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Discussion  

The aim of the current study was to investigate whether there was a change in 

comorbid conditions in children and adolescents with ASD over a two-year time period.  

These comorbid conditions included sleep problems, GI symptoms, and comorbid 

psychopathology.  An additional aim of the study was to investigate if there was a 

relationship between family history of autoimmune diseases and child current comorbid 

symptoms.  Sleep problems continue to be a common comorbid condition for children 

in this two-year follow-up study.  It was found that 78.6% of children and adolescents 

presented with sleep problems, defined as a score of 41 or more on the CSHQ.  For 

comparison purposes, in typically developing children, up to 50% of children in the age 

range 0-6 years may have a sleep problem, and an average of 25% of all children will 

experience sleep difficulties at some time (Richdale & Schreck, 2009; Sheldon, Ferber, 

& Kryger, 2005).   

Sleep problems persisted in 91.5% of participants from baseline to follow-up.  

However, there were significant differences found between a number of subscales from 

baseline to follow-up with all being higher at baseline than at two-year follow-up.  

Therefore, it appears that sleep problems did decrease as children got older, though for a 

large majority, sleep problems did still reach clinical cut-off levels.  Types of sleep 

problems that decreased included bedtime resistance, sleep onset delay, sleep anxiety, 

night waking, parasomnias, and daytime sleepiness.  This is supported by Goldman et 

al. (2012), who found that younger children had more bedtime resistance, sleep anxiety 

night waking, and parasomnias than older children or adolescents.  Mannion and Leader 

(2014b) discussed the need for longitudinal sleep research.  Research is needed to better 

understand whether sleep problems do get better or even disappear into adulthood.  

Future research needs to examine sleep problems in adults with ASD, as well as 
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conducting more longitudinal research on sleep patterns and sleep problems in ASD. 

GI symptoms persisted from baseline to two-year follow-up in 84.4% of 

individuals.  As well as GI symptoms persisting, new GI symptoms developed in some 

individuals.  It was found that in those who did not present with GI symptoms at 

baseline, 20% of these developed new symptoms.  GI symptoms persisted across the 

variety of symptoms including abdominal pain, diarrhoea, constipation, bloating, and 

nausea.  Abdominal pain persisted from baseline to follow-up in 72.4% of participants.  

This is supported by Mazurek et al. (2014) who found that chronic abdominal pain that 

lasted for 3 months or more persisted in 86.7% of individuals over the course of one 

year.  In the current study, new cases of abdominal pain developed in 15.4% of 

individuals.  Again, this finding is supported by Mazurek et al. (2014) who found that 

abdominal pain developed in 23.8% of participants without baseline abdominal pain.  

Diarrhoea persisted in 77.8% of individuals, while 14.3% of individuals developed new 

symptoms of diarrhoea.  Constipation persisted in 67.9% of individuals, while 

developing in 14.8% of individuals.  Bloating persisted in 66.7% of individuals and new 

cases of bloating developed in one fifth (20.9%) of participants.  Nausea persisted in 

43.8% of individuals, while new cases developed in 17.9% of individuals.   

In this sample, GI symptoms persisted for the majority of participants while new 

cases of these symptoms developed in the time from baseline to two-year follow-up.  

This pattern of findings adds some new insight to the literature.  Up until now, there 

was no research available on the persistence of a number of GI symptoms over time.  

One other study (Mazurek et al., 2014) is available, but it investigates only one GI 

symptom (i.e. abdominal pain) over a one-year time period.  The current study 

investigated a range of GI symptoms over a two-year time period.  Up until the current 

study, no research existed on the development of new GI symptoms over time.  Future 
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research needs to focus on how and when GI symptoms develop in individuals with 

ASD.  It also needs to consider GI issues and how they respond to treatment over time.   

It was found that there was no significant difference between participants having 

a comorbid diagnosis at baseline and at follow-up.  This tells us that comorbid 

diagnoses are relatively stable.  While there was no significant difference between 

AD/HD diagnosis at baseline and at follow-up, it must be noted that 10.9% of 

individuals who did not present with AD/HD at baseline presented with it at follow-up.  

AD/HD symptoms may be a lot more common in ASD than previously thought.  The 

DSM-5 has been introduced recently, which now allows for a diagnosis of both ASD 

and AD/HD.  It is possible that we may see more children and adolescents being 

diagnosed with AD/HD in the future (Mannion & Leader, 2014a).  No significant 

difference was found between anxiety disorder diagnosis at baseline and at follow-up.  

It was reported that 5% (n=3) of those who did not present with an anxiety disorder at 

baseline now presented with anxiety at follow-up.  It is important that anxiety is 

recognised and diagnosed in all individuals with ASD, especially in individuals who are 

non-verbal and may be unable to communicate their feelings. 

There was a significant difference in over-eating subscale scores from baseline 

to follow-up.  Over-eating was higher at follow-up.  Previous research has found obesity 

to be a common issue in children and adolescents with ASD (Broder-Fingert, 

Brazauskas, Lindgren, Iannuzzi, & Van Cleave, 2014; Curtin, Jojic, & Bandini, 2014; 

Egan, Dreyer, Odar, Beckwith, & Garrison, 2013).  Ho and Spiegel (2008) commented 

on the possible association between obesity and functional GI disorders in the general 

population.  It is possible that there may be a similar relationship between over-eating, 

obesity, and GI symptoms in individuals with ASD.  This needs to be further explored 

in future research.  
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The majority (98.2%) of participants presented with a familial history of a 

disorder of some type, where 92.9% presented with a family history of an autoimmune 

disease and 89.3% presented with another psychological, developmental or medical 

disorder.  This finding is supported by Brimacombe et al. (2007) who found that 89% of 

families with ASD reported some type of familial disorder.  To put this finding in 

context in terms of typically developing children, Valicenti et al. (2006) found that 34% 

of typically developing children had a family history of autoimmune disease.  Sweeten 

et al. (2003) found that autoimmune diseases were more frequent in the families of a 

child with PDD compared to a child who was typically developing. 

In the current study, the most common autoimmune disease was osteoarthritis 

where 55.4% of participants had a family member with the diagnosis.  The next most 

common autoimmune disease was psoriasis with 39.3% of the sample having a familial 

history of the disorder.  This finding of psoriasis being a common autoimmune disease 

in ASD is supported by Croen et al. (2005).  Hypothyroidism was the next most 

common autoimmune disease with 32.1% of the sample with a family member with the 

disease.  Previous research has supported this finding of a family history of 

hypothyroidism being common in ASD (Brimacombe et al., 2007; Comi et al., 1999; 

Sweeten et al., 2003).  Autism, Asperger’s Syndrome or another PDD were the most 

common other disorder, with 46.4% of the sample having a family member (excluding 

the participant with ASD) having a diagnosis.  It was found that 44.6% of the sample 

presented with a family history of AD/HD.  A family history of major depression was 

reported in 39.3% of the sample.  This finding of family history of AD/HD and 

depression being common in ASD is supported by Brimacombe et al. (2007).   

A number of interesting findings were reported based on the associations 

between family history of disorders and the current comorbid symptoms of the child.  
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Family history of major depression and bipolar disorder were associated with child 

worry/depressed score on the ASD-CC.  An association was reported between family 

history of major depression and the child having an anxiety disorder.  These findings 

suggest that there is a genetic or familial role in the development of depression in 

individuals with ASD.  A family history of OCD was associated with child 

worry/depressed score on the ASD-CC.  Family history of OCD was associated with the 

child having a diagnosis of an anxiety disorder.  This finding also suggests how there is 

a relationship between family history of an anxiety disorder and child anxiety 

symptoms. 

Family history of the thyroid disorders of hypothyroidism and hyperthyroidism 

were both found to be associated with total number of GI symptoms.  Hypothyroidism 

was associated with the child GI symptom of bloating.  Hyperthyroidism was associated 

with the child GI symptoms of diarrhoea, constipation, and abdominal pain.  This is a 

very interesting and novel finding and suggests a relationship between autoimmune 

disease, in particular thyroid disorders, and GI symptoms.  This suggests the 

relationship between autoimmune diseases and GI symptoms.  This was the first study 

to discover a relationship between GI symptoms and family history of thyroid disorders.    

Little research has been conducted on how familial history of thyroid disorders may 

impact child GI symptoms.  It may be interesting for future research to determine if 

maternal thyroid disorders increase the likelihood of both ASD and GI symptoms.  

Little is also known about whether thyroid disorders are more common in children with 

ASD who present with GI symptoms.  Future research needs to examine this 

relationship further. 

While one may expect a relationship to be found between family history of 

ulcerative colitis and Crohn’s disease, and child GI symptoms; no relationship was 
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found.  However, both family history of ulcerative colitis and Crohn’s disease were 

found to be associated with child worry/depressed behaviour, repetitive behaviour, and 

sleep duration.  It may be possible that children are presenting with non-gastrointestinal 

manifestations of GI symptoms.  This finding is supported by Buie, Campbell, et al. 

(2010) who discussed how problem behaviour and sleep problems may actually be 

presentation of GI disorders.  Mannion and Leader (2013a) found a relationship 

between GI symptoms and sleep problems.  They also found a relationship between GI 

symptoms and worry/depressed behaviour.  Research is needed to explore the 

relationship between depression and GI symptoms in ASD. 

A family history of AD/HD was found to be associated with total number of GI 

symptoms, nausea, and constipation.  This finding is supported by McKeown, Hisle-

Gorman, Eide, Gorman, and Nylund (2013) who found that children with AD/HD had 

an increased prevalence of constipation and faecal incontinence compared to typically 

developing children.  Research needs to explore the relationship between AD/HD and 

GI symptoms in individuals with ASD.  A family history of an anxiety disorder was 

found to be associated with abdominal pain.  Family history of OCD was associated 

with nausea.  Mannion and Leader (2013a) found that GI symptoms predicted 

worry/depressed and avoidant behaviour on the ASD-CC, which together form a 

measure of anxiety.  More research needs to be conducted on the relationship between 

anxiety and GI symptoms.  Family history of schizophrenia was found to be associated 

with abdominal pain.  This was a surprising finding and one where more research needs 

to be conducted upon. 

A family history of arthritis, specifically where informants were unsure of the 

exact type of arthritis was found to be associated with the child comorbid symptom of 

epilepsy.  This finding is supported by Ong et al. (2014) who found a 3.6% increase in 
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epilepsy in children who had rheumatoid arthritis compared to children who did not 

have an autoimmune disease.  The relationship between family history of arthritis and 

child epilepsy needs to be explored further in future research. 

Sleep problems were associated with family history of a number of disorders 

including hypothyroidism, ulcerative colitis, Crohn’s disease, AD/HD, major 

depression, bipolar disorder, OCD, Schizophrenia, ASD, and rheumatic fever.  Sleep 

problems are a very common issue in children and adolescents with ASD.  We need to 

better understand the relationship between family history of autoimmune disease and 

other disorders, and child sleep problems. 

Anxiety is a comorbid condition that affects many individuals with ASD.  

Anxiety is an issue that may be difficult to diagnose especially in individuals who are 

non-verbal and express anxiety in alternative manners such as challenging behaviour.  

The current study found that family history of hyperthyroidism was associated with 

child diagnosis of an anxiety disorder.  Family history of AD/HD was also associated 

with child anxiety disorder.  More research is needed to explore the relationship 

between family medical history and child anxiety.  Anxiety is an area of comorbidity 

research where much more research needs to be conducted. 

There were also some interesting findings of the current study in relation to 

intellectual disability.  The majority of participants presented with an intellectual 

disability.  Familial history of multiple miscarriages was found to be associated with a 

child having an intellectual disability.  It is important to note that it is not just the 

mothers of children with ASD who are experiencing multiple miscarriages.  When 

asked about family history of multiple miscarriages in the questionnaire, parents were 

also asked to give information about first and second degree relatives of the child with 
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ASD.  Therefore, it may not be the immediate family i.e. mother, who experienced 

multiple miscarriages.  Instead, it may be an aunt, cousin, or grandmother who did so.  

Rheumatoid arthritis was also found to be associated with intellectual disability.  The 

relationship between family history of autoimmune diseases and child intellectual 

disability needs to be investigated in future research.  Since many children present with 

both ASD and intellectual disability, the role that intellectual disability plays needs to 

be considered in research.  Familial history of multiple blood clots was associated with 

child conduct behaviour.  This relationship needs to be investigated in future research. 

The current study features a number of limitations.  Firstly, the data obtained 

was by parental report.  None of the participants were evaluated directly by the 

researcher.  Where level of intellectual disability was reported, it was by parental report 

and was not evaluated by the researcher.   Ideally, objective measures should be used to 

measure comorbid conditions.  While parental report was used to assess comorbidity, 

previous research has indicated that there is a large percentage of agreement between 

parental report and clinical evaluation.  Gorrindo et al. (2012) used the Questionnaire on 

Pediatric Gastrointestinal Symptoms-Rome III Version (QPGS), which is a 71 item 

parent report instrument that assesses GI symptoms and classifies Functional GI 

disorders (FGID) according to Rome III criteria.  Gorrindo et al. (2012) also included 

clinical evaluation in their study.  Gorrindo et al. (2012) found that parent report of any 

gastrointestinal dysfunction in those with ASD was highly concurrent (92.1%) with a 

clinical diagnosis of any gastrointestinal dysfunction.  Some GI symptoms are easier for 

parents to observe, such as bloating, constipation, or diarrhoea.  However, GI symptoms 

such as nausea, abdominal pain, and gastroesophageal reflux are much more difficult for 

parents to observe, especially in children who are non-verbal.  The observations found 



Chapter 2 

83 

through parental report merit replication through more direct examinations of 

comorbidities in individuals with ASD. 

Secondly, treatment was not assessed in the current study.  No information was 

available about whether participants had received treatment, and if so, what treatment 

they had received over the two-year period.  It is possible that some participants had 

received treatment for their comorbid symptoms in the two-year period since the 

preliminary study.  Future research needs to consider how GI symptoms and other 

comorbid symptoms respond to treatment over time.  Thirdly, the correlations found 

between familial history of autoimmune diseases and child comorbid symptoms must be 

considered preliminary.  Multiple comparisons were made in the analysis of the data, 

and this must be considered a limitation of the current study.  Future research is needed 

to replicate and to further investigate these possible relationships.  Finally, there is no 

age and sex-matched control group in the current study.  It is possible that similar 

patterns may be seen in typically developing children and adolescents.  Future research 

needs to investigate the presence of comorbid symptoms, as well as their persistence 

over time in a typically developing control group. 

 In conclusion, this study was the first to investigate longitudinal course of a 

number of different comorbid disorders, including GI symptoms, sleep problems, 

epilepsy, AD/HD, anxiety disorders, and comorbid psychopathology.  Additionally, this 

study investigated the association between family history of autoimmune disorders and 

other psychological, developmental and medical disorders, and child comorbid 

symptoms.  A number of novel findings were reported such as the relationship between 

familial history of depression and child depressive symptoms, as well as the relationship 

between thyroid disorders (hyperthyroidism and hyperthyroidism) and GI symptoms.  

Future research needs to further explore the longitudinal course of comorbid disorders 
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as individuals with ASD age over time.  Research needs to be conducted on adults with 

ASD to examine whether comorbid symptoms are an issue for these individuals also.  In 

just a few years, the children and adolescents in the current study will be reaching 

adolescence and adulthood.  This chapter found that GI symptoms and sleep problems 

were very common comorbid conditions.  These conditions were found to persist over a 

two-year time period.  Therefore, the remainder of this thesis focuses on GI symptoms 

and sleep problems.  Chapter 3 is a literature review of GI symptoms in ASD.  
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Chapter 3  

Gastrointestinal Symptoms in autism spectrum disorder: A literature 

review 

  

This chapter has been published: Mannion, A., & Leader, G. (2014). Gastrointestinal 

Symptoms in Autism Spectrum Disorder: A literature review. Review Journal of 

Autism and Developmental Disorders, 1(1), 11-17. 
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Introduction 

Mannion et al. (2013), Mannion and Leader (2013a), and the previous chapter 

has identified that GI symptoms are occurring at high rates in children and adolescents 

with ASD.  GI symptoms have been shown to exacerbate sleep problems and behaviour 

problems (Mannion et al., 2013).  Study 1 demonstrated that GI symptoms persist over a 

two-year time period.  There is a necessity to investigate GI symptoms in greater detail.  

The aim of the current chapter is to provide an overview of the literature on GI 

symptoms in ASD. 

Gastrointestinal Symptoms and ASD Comorbidity 

 Prevalence 

The reported prevalence of GI problems in children with ASD has ranged from 

9% to 91% (Mannion & Leader, 2013b).  Wang et al. (2011) commented on the factors 

that lead to differing rates of GI symptoms across studies.  First, there are differences in 

the target population being studied.  Some participants may have different diagnoses on 

the autism spectrum.  Some studies use control groups, while others do not.  Second, 

there are differences in how data are gathered, whether by medical records, physicians 

or questionnaire-based research.  Finally, there are different definitions used for what 

are considered GI symptoms (Wang et al., 2011). 

 Importance of studying GI symptoms 

There are many reasons GI symptoms in ASD need to be researched.  First, 

given that a high prevalence of GI symptoms have been found in the literature, it is 

possible that GI symptoms affect a large proportion of those with ASD.  Second, these 

symptoms may cause pain and discomfort.  Individuals that are non-verbal or have little 

communication skills may not be able to tell parents or caregivers that they are in pain.  
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Third, it is important to recognise that abdominal pain or discomfort may act as a setting 

event for challenging behaviour (Buie, Campbell, et al., 2010).  This discomfort and in 

turn, challenging behaviour can get in the way of the individual acquiring new academic 

or self-help skills.  Mulloy et al. (2010) commented on these biological motivating 

operations, whereby an upset stomach may act as a motivating operation affecting social 

consequences.  Mulloy et al. (2010) gave the example that a child with an upset stomach 

may find academic work more demanding than if they did not have an illness.  

Therefore they may engage in increasing levels of challenging behaviour to escape the 

demand.  Finally, an individual’s quality of life can be affected if they present with GI 

symptoms.  Williams, Fuchs, Furuta, Marcon, and Coury (2010) found that children 

with ASD with GI symptoms had lower quality of life compared to children without GI 

symptoms.  GI complaints are therefore associated with overall decreased health-related 

quality of life.   

 Difficulty of diagnosis 

GI symptoms are difficult to diagnose in individuals with ASD for several 

reasons.  First, clinical practice guidelines in place for the diagnosis of ASD do not 

include routine consideration of potential GI or other medical conditions (Buie, 

Campbell, et al., 2010).  Second, many individuals with ASD are non-verbal or have 

communication difficulties.  Because of this, they may not be able to express pain or 

discomfort in a typical manner.  They may not be able to communicate their symptoms 

as clearly as those who are typically developing.  Those who can verbally communicate 

may have difficulty describing subjective experiences or symptoms (Buie, Campbell, et 

al., 2010).  Third, those with ASD may present with GI symptoms in atypical ways.  

One may assume that if an individual has abdominal or other discomfort that they 

would touch their abdomen.  However, this is not necessarily the case for those with 



Chapter 3 

88 

ASD.  GI disorders can present as non-gastrointestinal problems (Buie, Campbell, et al., 

2010).  For example, individuals may present with sleep problems or challenging 

behaviour.  Where they present with vocal stereotypy or repetitive behaviour, it could 

be incorrectly attributed to being symptoms of autism.  Fourth, diet may play a role in 

GI symptoms.  Kuddo and Nelson (2003) commented that the insistence on sameness in 

autism may lead children to demand stereotyped diets which are lacking in fibres, fluids 

or other constituents.  Finally, if children are on medication, this can have side-effects.  

Kuddo and Nelson (2003) comment that most medication administered to children with 

autism can influence gut function.   

 Measures used to assess GI symptoms 

While some studies used medical history to assess GI symptoms (Maenner et al., 

2012; Molloy & Manning-Courtney, 2003; Nikolov et al., 2009), a variety of 

questionnaires have also been used.  As well as past medical history, Nikolov et al. 

(2009) used the Side Effects Review Form (Research Units on Pediatric 

Psychopharmacology).  The form was designed to establish whether certain problems 

are present prior to drug exposure and to track changes.  In Nikolov et al.’s (2009) 

study, a pre-treatment rating of moderate or severe on the Side Effects Review Form in 

response to one or more GI questions was classified as the presence of a GI symptom.  

Hansen et al. (2008) used the CHARGE (Childhood Autism Risks from Genetics and 

the Environment) GI history form, which includes 10 items describing current GI 

symptoms as well as questions relating to food allergies and diet restrictions. 

Valicenti-McDermott et al. (2008) developed The Gastrointestinal 

Questionnaire, derived from the Clinical Diagnostic Questionnaire for Pediatric 

Functional Gastrointestinal Disorders, as developed by the Committee on Childhood 

Functional Gastrointestinal Disorders Multinational Working Teams to Develop Criteria 
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for Functional Disorders (Rome II).  The Gastrointestinal Questionnaire includes 

questions on current GI symptoms, as well as lifetime GI or feeding problems.  

Gorrindo et al. (2012) used the Questionnaire on Pediatric Gastrointestinal Symptoms-

Rome III Version (QPGS) which is a 71 item parent report instrument that assesses GI 

symptoms and classifies functional GI disorders (FGID) according to Rome III criteria.  

It is available online at http://romecriteria.org/.  Gorrindo et al. (2012) also included 

clinical evaluation in their study.  The authors found that parent report of any GI 

dysfunction in those with ASD was highly concurrent (92.1%) with a clinical diagnosis 

of any GI dysfunction.    

Chandler et al. (2013) constructed a 20 item GI symptom questionnaire.  

Questions were asked by current (last 3 months) and past (prior to the last 3 months 

symptoms).  The GI symptoms included persistent vomiting; stool consistency; 

abdominal pain; abdominal pain associated with food, bowel movement or sleep; 

constipation; subjective difficulties with bowel movements, stool withholding and 

soiling; diarrhoea, weight loss, mouth ulcers and presence of mucus or blood in the 

stools. 

The Gastrointestinal Symptom Inventory (Autism Treatment Network, 2005) is 

a 35-item questionnaire that was developed by the Autism Treatment Network (ATN).  

The ATN is the first network of hospitals and physicians dedicated to developing a 

model of comprehensive medical care for children and adolescents with autism through 

seventeen participating institutions in the U.S. and Canada.  In the inventory, there are 

additional items should a participant exhibit certain symptomatology, and therefore 

includes 77 items in total.  This tool has not been validated.  It was based on previous 

questionnaires and on clinical symptom assessment for children with autism and 

identified GI disorders.  It includes questions about the presence and duration of GI 

http://romecriteria.org/
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symptoms.  The inventory is scored initially dichotomously i.e. whether or not the child 

has any of the GI symptoms.  The GI symptoms it measures are abdominal pain, nausea, 

bloating, diarrhoea or other GI symptom.  The inventory also allows branching into 

specific areas of symptomatology:  abdominal pain, abnormal bowel movements, reflux, 

and food insensitivity.  These branches will allow determination of rates of these 

categories as well.   

Mazurek, Vasa, et al. (2013) used the GI Symptom Inventory in their research.  

It was also used in Williams et al. (2010); Williams, Christofi, Clemmons, Rosenberg, 

and Fuchs (2012a); Williams, Christofi, Clemmons, Rosenberg, and Fuchs (2012b) and 

Mannion et al. (2013).  The GI Symptom Inventory is no longer used by the ATN as 

part of its registry battery.  Instead, questions are included about GI symptoms in the 

ATN Parent Baseline Assessment.  The following symptoms are assessed: 

nausea/vomiting, reflux, diarrhoea, constipation, stomach/abdominal pain.  Mazurek, 

Kanne, and Wodka (2013) used the Parent Baseline Assessment in their research. 

 Regression 

Valicenti-McDermott et al. (2008) found that children with ASD who presented 

with language regression had more GI problems (84%) than those without language 

regression (61%).  The authors also found that abnormal stool patterns were reported 

more frequently in the group with language regression (42% vs. 12%).  Niehus and 

Lord (2006) found that the medical records of children with ASD and regression 

indicated significantly more parental reports of bloody stools than those with ASD and 

no regression.  Though non-significant, those with ASD and regression had more 

chronic diarrhoea and stool complaints than those with ASD and no regression or those 

that were typically developing. 
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Baird et al. (2008) investigated factors associated with regression in children 

with autism.  Current GI symptoms varied across the three groups in the study; those 

with no regression, lower level regression and definite language regression.  Current GI 

symptoms varied across regression groups, but the rate was higher in the no regression 

group than the lower or definite regression groups.  In terms of past GI symptoms, there 

was no group difference found between those with no regression, lower or definite 

regression.  This is supported by Chandler et al. (2013) who found that there were no 

differences between ASD children with and without a history of regression for current 

and past GI symptoms.  Similarly, Molloy and Manning-Courtney (2003) found that 

developmental regression was not significantly associated with GI symptoms.  Hansen 

et al. (2008) found no significant differences between the children with ASD with or 

without regression in terms of GI symptoms. 

 Language and Communication 

Gorrindo et al. (2012) examined expressive language and social responsiveness 

as communication variables in their study.  They found that children with ASD and GI 

symptoms showed higher levels of social impairment than those with ASD only.  

However, social impairment was not associated with impaired language.  In the ASD 

and GI symptoms group, there was no difference in social impairment in those that were 

verbal and non-verbal.   Gorrindo et al. (2012) also investigated the risk factors for 

constipation as constipation was found to be the most common GI symptom in their 

study.  The authors found that younger, more socially impaired and non-verbal children 

had increased odds for constipation.  In contrast, Chandler et al. (2013) did not find a 

difference between verbal ability in children with and without reported abdominal pain 

or constipation.  This is supported by Williams et al. (2012b) who found that rates of GI 
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complaints did not differ between four verbal ability groups; Non-verbal, some words, 

phrase speech, and verbal.  

Autism Severity 

Wang et al. (2011) classified autism severity into three groups; full autism, 

almost autism, and not quite autism.  Increased autism symptom severity was associated 

with increased odds of having significantly more GI problems being reported.  

Specifically, having full autism or almost autism was most highly associated with 

experiencing GI problems (Wang et al., 2011).  However, Molloy and Manning-

Courtney (2003) found that frequency of GI symptoms did not vary by age, gender, race 

or severity of autism.  In support of this finding, Nikolov et al. (2009) also found that 

those with GI problems were no different from those without GI problems in autism 

symptom severity, demographic characteristics, or measures of adaptive functioning.  

Chandler et al. (2013) found that there was no significant association between autism 

severity and current and past GI symptoms in the ASD group.  Williams et al. (2010) 

found that presence of GI problems did not differ by gender, ASD subtype, race or IQ.  

However, Williams et al. (2012b) found that chronic GI symptoms were more likely in 

children with Asperger’s than autism. 

Challenging behaviour 

Horvath, Papadimitriou, Rabsztyn, Drachenberg, and Tyson Tildon (1999) 

commented that unrecognised GI symptoms and disorders may contribute to the 

behavioural problems of non-verbal children with autism, such as sudden irritability and 

aggressive behaviour.  Mazurek, Kanne, and Wodka (2013) investigated the relationship 

between aggression and other variables, including GI symptoms in children with ASD.  

Children with aggression had significantly greater difficulties with GI problems than 
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those without aggression.  However, GI problems did not emerge as significant 

predictors of aggression. 

Children with GI problems were more likely to present with argumentative, 

oppositional or destructive behaviours than those without GI problems (Maenner, et al., 

2012).  Tantrum behaviours were more common in those with GI problems than those 

without, but the association did not reach statistical significance.  No association was 

found between presence of GI problems and stereotypic/repetitive behaviours or self-

injurious behaviours (Maenner et al., 2012).   

Comorbid Psychopathology 

Williams et al. (2010) found that children with ASD aged 1 to 5 years with GI 

symptoms had higher total scores on the Child Behavior Checklist (CBCL) (Achenbach 

& Rescorla, 2000) and for the emotionally reactive, anxious/depressed, somatic 

complaints, internalising problems, affective problems, and anxiety problems subscales.  

The authors also found that children with ASD aged 6 to 18 years had higher total 

scores on the Child Behavior Checklist (CBCL) (Achenbach & Rescorla, 2001) and on 

all subscales.  Maenner et al. (2012) found that mood disturbances were more common 

in children with GI problems than those without but this association did not reach 

statistical significance.  In terms of other comorbid disorders, children with ASD and GI 

problems were significantly more likely than those without GI problems to have co-

occurring cerebral palsy and seizure-like activity (Maenner et al., 2012).   

Mannion and Leader (2013a) investigated predictors of GI symptoms in children 

with ASD.  In the study, total number of GI symptoms predicted total scores on the 

Autism Spectrum Disorder-Comorbid for Children (ASD-CC) (Matson & González, 

2007).  The ASD-CC is a questionnaire used to assess comorbid psychopathology in 
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those with autism.  Specifically, abdominal pain and constipation also predicted conduct 

behaviour.  Diarrhoea predicted tantrum behaviour.  Nausea predicted worry/depressed 

behaviour, avoidant behaviour and conduct behaviour.  The worry/depressed subscale 

and the avoidant behaviour subscale of the ASD-CC form a measure of anxiety (Davis, 

Moree, et al. 2011). 

Other authors have also investigated the relationship between GI problems and 

anxiety.  Nikolov et al. (2009) found that when compared to children without GI 

problems, those with GI problems showed greater symptom severity on measures of 

irritability, anxiety and social withdrawal.  Williams et al. (2012b) found that clinical 

anxiety is associated with chronic GI symptoms in children with autism.  Chronic GI 

complaints were greater in children with clinical anxiety compared to those with no 

anxiety.  Mazurek, Vasa, et al. (2013) found that children with chronic constipation, 

chronic diarrhoea, chronic bloating, chronic nausea and chronic abdominal pain had 

higher anxiety than those without these symptoms.  Those with more chronic GI 

problems had higher anxiety scores than those with no chronic GI problems.  Anxiety 

contributed to the prediction of chronic constipation, chronic bloating, chronic nausea 

and chronic abdominal pain, but not to the prediction of chronic diarrhoea. 

Sleep Problems 

Horvath et al. (1999) commented that unrecognised GI symptoms may lead to 

night time awakenings in non-verbal children with autism.  Maenner et al. (2012) found 

that children with sleep abnormalities were more likely to have a medically documented 

history of GI problems, than those without.  Williams et al. (2010) found that sleep 

problems occurred more frequently in those with GI problems (50%) than those without 

(37%).  Williams et al. (2012a) found that 24.5% of children with autism had sleep 

problems and chronic GI symptoms, while 25.2% had neither sleep nor GI problems.  It 
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was found that 42.5% had sleep problems only, while 7.8% had a chronic GI complaint 

only.  Sleep problems occurred in 84% of children with chronic nausea, 82% of children 

with chronic diarrhoea, 81% of children with chronic bloating, 79% of children with 

chronic constipation and 78% of children with chronic abdominal pain. 

Mannion et al. (2013) investigated predictors of sleep problems in children with 

ASD.  The total number of GI symptoms predicted higher rates of sleep problems.  

Under-eating, avoidant behaviour and GI symptoms predicted sleep problems. 

Specifically, abdominal pain predicted sleep anxiety.  Under-eating, avoidant behaviour 

and the five GI symptoms (Constipation, Diarrhoea, Nausea, Abdominal Pain and 

Bloating) predicted parasomnias and daytime sleepiness.  Mannion and Leader (2013a) 

found that sleep problems predicted GI symptoms.  Specifically, sleep disordered 

breathing and daytime sleepiness predicted both abdominal pain and bloating.  Sleep 

anxiety predicted abdominal pain.  It was found that 67.8% of individuals had both 

sleep problems and GI symptoms, while only 8% had neither sleep problems nor GI 

symptoms.  Sleep problems occurred in 92.3% of those with nausea and in 91.1% of 

those with abdominal pain.  Sleep problems occurred in 90.9% of those with bloating.  

Sleep problems occurred in 90% of those with diarrhoea, and in 83.7% of those with 

constipation.  It was found that 11.5% had GI symptoms only, while 12.6% had sleep 

problems only. 

Sensory Issues 

Mazurek, Vasa, et al. (2013) investigated the relationship between sensory over-

responsivity and GI problems.  They found that those with chronic GI problems had 

higher levels of sensory over-responsivity.  Increasing numbers of GI problems were 

associated with higher levels of sensory over-responsivity.  Sensory over-responsivity 

also predicted chronic GI problems.   
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Special Diets 

Perrin et al. (2012) investigated complementary and alternative medicine (CAM) 

use in children with autism.  Parents of children with autism were asked if their children 

use any of the following treatments: acupuncture, chelation, chiropractic, or hyperbaric 

oxygen therapy; dietary supplements (vitamin supplements, probiotics, antifungal 

agents, digestive enzymes, glutathione, sulfation, amino acids, or essential fatty acids); 

and special diets (classified as gluten free, casein free, Feingold, no processed sugars, 

no salicylates, or other).  Special diets usage versus no CAM usage was investigated in 

the study also.  Parents reported higher rates of CAM usage in general and for special 

diets when they also reported GI problems.  The authors commented that families seek 

to address problematic behaviours or symptoms using CAM and that parents whose 

children have GI symptoms may try both dietary changes and other CAM treatments to 

improve their child’s nutrition and symptoms.   

Pennesi and Klein (2012) investigated the effectiveness of the gluten-free, 

casein-free (GFCF) diet in children with ASD.  The authors found the diet to be 

effective in improving ASD behaviours, physiological behaviours and social behaviours 

for children with GI symptoms (specifically, constipation and diarrhoea) compared to 

children with no GI symptoms.  The authors suggested that children predisposed to GI 

abnormalities might particularly benefit more from a GFCF dietary intervention.  

However, the authors also commented that the findings reported may be highly sensitive 

to parental perceptions and that the high effectiveness ratings may be explained by a 

placebo effect.  In terms of future research, the authors stated that the priority of future 

research should be to define the immunological and GI diagnoses and symptoms that 

best predict those individuals who will be most responsive to the gluten-free, casein-free 

diet. 
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Mulloy et al. (2010) conducted a systematic review on gluten-free and casein-

free diets in the treatment of ASD.  The authors concluded that the published studies 

they located do not support the use of GFCF diets in the treatment of ASD.  The authors 

commented on negative consequences for the use of the GFCF diet, such as use of 

treatment resources, stigmatization and reduced cortical bone thickness.  The authors 

recommended that should a child with ASD experience behavioural changes seemingly 

associated with change in diet, practitioners should consider testing the child for 

allergies and food intolerances and eliminate identified allergens or irritants from their 

environment.   

Recommendations for treatment 

Buie, Fuchs, et al. (2010) commented that children with ASD can benefit from 

the adaptation of general paediatric guidelines for diagnosing GI symptoms.  The 

authors provided a review of guidelines to diagnose and treat GI symptoms using 

current general paediatric guidelines, until specific guidelines are designed for those 

with ASD.  Information on differential diagnosis, evaluation, and treatment 

considerations are provided for chronic abdominal pain, constipation, chronic diarrhoea 

and gastroesophageal reflux disease (GERD) in children with ASD. 

Furuta et al. (2012) developed an algorithm to help health care providers 

identify, evaluate and manage constipation in children with ASD.  The consensus 

among the authors is that 1) subtle or atypical symptoms might indicate the presence of 

constipation; 2) screening, identification and treatment through a deliberate approach 

for underlying causes of constipation is appropriate; 3) diagnostic-therapeutic 

intervention can be provided when constipation is documented and 4) careful follow-up 

after any intervention be performed to evaluate effectiveness and tolerance of the 

therapy (Furuta et al., 2012).  According to the algorithm any child with atypical 
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behaviours should be evaluated for constipation.  Examples of these behaviours include 

self-injurious behaviour, posturing, grimacing, holding the abdomen, squeezing the legs 

together or walking around with a narrow gait to hold the stool in (Furuta et al., 2012). 

Buie, Campbell, et al. (2010) commented that integrating behavioural and 

biomedical roles can be advantageous.  Firstly, functional behavioural assessments can 

be used in order to interpret the function of challenging behaviour.  Second, it is 

important to be aware that pain and discomfort can function as a setting event for 

challenging behaviour.  Third, functional communication skills may be taught.  Buie, 

Campbell, et al. (2010) commented that it would be useful for diagnosis to teach a child 

to identify the location and type of pain they are experiencing.  Finally, the individual 

could be taught skills for coping with a task demand appropriately during moments of 

pain or discomfort (Buie, Campbell, et al., 2010). 

Future research 

Coury et al. (2012) developed a research agenda for GI conditions.  They 

defined four priority areas for research: epidemiology of GI conditions in ASD; 

underlying pathology; treatment and outcome; and nutrition.  There is a need for 

rigorously designed prevalence studies in order to identify risk factors including clinical 

and behavioural indicators of GI problems; identify atypical presentations of GI 

disorders in ASD and identify subpopulations within ASD that have GI symptoms 

(Coury et al., 2012).  It is possible that some subgroups of individuals with ASD present 

with GI symptoms, while other subgroups do not.  This may be because there may be 

biological underpinnings for subgroups of individuals with ASD who experience GI 

symptoms.  Future research is needed to identify these subgroups and determine if there 

is a genetic predisposition towards GI symptoms in ASD subgroups. 
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Research is needed to better understand how GI symptoms affect child 

behaviour and child well-being in children and adolescents with ASD.  Research is also 

needed in order to understand the impact GI symptoms have on parental well-being in 

parents of children and adolescents with ASD.  In the next chapter, GI symptoms are 

investigated.  Chapter 4 contains two studies, Study 2 and Study 3.  Study 2 is an 

investigation of GI symptoms and their relationship with child variables in children and 

adolescents with ASD.  Study 3 is an investigation of GI symptoms and their 

relationship with parent variables in parents of children and adolescents with ASD. 
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Chapter 4  

An Investigation of Gastrointestinal Symptoms in autism spectrum 
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Introduction  

Study 2: An Investigation of Gastrointestinal Symptoms in children and 

adolescents with autism spectrum disorder 

Introduction 

1 Introduction 

Justification for Study 

As demonstrated in Chapter 2 and 3, GI symptoms have been recognized as a 

common issue in individuals with ASD.  GI symptoms occur at a high frequency in 

children and adolescents with ASD.  As found in Study 1, 78.2% of children and 

adolescents with ASD presented with GI symptoms, and GI symptoms were shown to 

persist in 84.4% of participants over a two-year time period.  GI symptoms are 

infrequently researched.  GI symptoms have clinical implications for practitioners.  If 

children are presenting with behavioural problems, this may be due to underlying GI 

symptoms.  GI symptoms may cause pain and discomfort.  Individuals who are non-

verbal or have little communication skills may not be able to tell parents or caregivers 

that they are in pain.  It is important to recognise that abdominal pain or discomfort may 

act as a setting event for challenging behaviour.  This discomfort and in turn, behaviour 

problems, can get in the way of the individual acquiring new academic or self-help 

skills.  Study 2 is an investigation of child GI symptoms and their impact on child 

behaviour and well-being in children and adolescents with ASD, with participants 

divided up into two groups; (1) GI symptoms or (2) No GI symptoms.   

Early GI Symptoms 

Bresnahan et al. (2015) investigated the association between infant and toddler 

GI symptoms in children with ASD and typically developing children.  Increased odds 

were found for constipation, diarrhoea, and food allergy/intolerance in infants and 

toddlers with ASD compared to typically developing infants and toddlers.  Mothers of 
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infants and toddlers with ASD were twice as likely to report at least one GI symptom, 

compared to children who were developmentally delayed, or typically developing 

children.  An aim of the current study is to expand on the knowledge available on early 

GI symptoms, by investigating the relationship between early GI symptoms (before a 

child’s diagnosis of ASD) and current GI symptoms. 

 GI Symptoms and their relationship with other variables 

Sleep Problems.  Research has identified that there is a need to explore the relationship 

between GI symptoms and sleep problems in children and adolescents with ASD 

(Mannion & Leader, 2014b; 2014c).  Mannion et al. (2013) found that total number of 

GI symptoms predicted sleep problems.  It was also found that abdominal pain 

predicted sleep anxiety.  Buie, Campbell, et al. (2010) commented that functional 

abdominal pain can present in individuals with ASD as behavioural indicators of 

disordered sleep.  Mannion and Leader (2013a) found that 67.8% of participants 

presented with both GI symptoms and sleep problems within the past 3 months.  

Williams et al. (2012a) found that 24.5% of children with ASD had sleep problems and 

chronic GI symptoms.  Mannion and Leader (2013a) reported that sleep disordered 

breathing and daytime sleepiness predicted abdominal pain and bloating.  Sleep anxiety 

predicted abdominal pain.  The current study aims to further explore the relationship 

between GI symptoms and sleep problems. 
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Challenging Behaviour.  Buie, Campbell, et al. (2010) recognised that 

“Gastrointestinal disorders may present as nongastrointestinal problems” (p.3).  Buie, 

Campbell, et al. (2010) discussed how a variety of behavioural problems can indicate 

abdominal pain or discomfort.  These problems include delayed echolalia, any unusual 

posturing, self-injurious behaviour, aggression, and increased irritability.  Previous 

research has found a relationship between GI symptoms and challenging behaviour, but 

this relationship needs to be further explored.  Relationships have been found between 

GI symptoms and oppositional and destructive behaviour (Maenner et al., 2012), rigid-

compulsive behaviour (Peters et al., 2014), and stereotypy, irritability, social 

withdrawal, and hyperactivity (Chaidez, Hansen, & Hertz-Picciotto, 2014).  Mazurek, 

Kanne, and Wodka (2013) found that children with ASD and aggression had 

significantly greater difficulties with GI problems than those with ASD without 

aggression.  Aggression was prevalent in 61.9% of those with GI problems, and in 

46.3% of those without GI problems. 

Sensory Problems.  Mazurek, Vasa, et al. (2013) found that children with chronic 

constipation, abdominal pain, bloating, nausea, and bloating showed greater levels of 

sensory over-responsivity than those without these chronic GI symptoms.  Sensory 

over-responsivity predicted chronic GI problems.   Mazurek et al. (2014) examined the 

one-year course of abdominal pain, and found that sensory over-responsivity, anxiety 

and chronic abdominal pain were associated at baseline.  Children with chronic 

abdominal pain had greater sensory over-responsivity than those without abdominal 

pain.  For those without chronic abdominal pain at baseline, sensory over-responsivity 

was a significant predictor of the development of chronic abdominal pain at one year 

follow-up.    
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Social Responsiveness.  Research is needed to better understand how GI symptoms 

affect social responsiveness.  Gorrindo et al. (2012) found that children with ASD and 

GI dysfunction showed more severe social impairment in comparison to children with 

ASD only or GI dysfunction only.  Younger, more socially impaired, and non-verbal 

children with ASD had increased odds of constipation (Gorrindo et al., 2012).  In 

research with children with high functioning autism, no difference was found in social 

responsiveness in those with or without GI symptoms (Mazefsky, Schreiber, Olino, & 

Minshew, 2014).   

Comorbid Psychopathology.  Previous research has discussed the relationship between 

GI symptoms and comorbid psychopathology (Mannion et al., 2014; Mannion & 

Leader, 2014a).  Williams, Leader, Mannion, and Chen (2015) investigated the 

relationship between GI symptoms and anxiety.  It was reported that significant positive 

correlations were found between GI symptoms and anxiety.  Small positive correlations 

were found between anxiety and nausea, and anxiety and constipation.   

 A number of comorbid psychopathologies have been found to be more common 

in children with GI symptoms than children without GI symptoms.  Emotionally 

reactive, anxious/depressed, somatic complaints, internalising problems (Williams et al., 

2010), affective problems (Mazefsky et al., 2014; Williams et al., 2010), anxiety 

problems (Mazurek, Vasa, et al., 2013; Nikolov et al., 2009; Williams et al., 2010; 

Williams et al., 2012b), irritability (Nikolov et al., 2009), social withdrawal (Nikolov et 

al., 2009) have been demonstrated to be higher in children with ASD with GI symptoms 

than those without GI symptoms.  Mannion et al. (2013a) found that total GI symptoms 

predicted comorbid psychopathology.  Nausea predicted worry/depressed behaviour, 
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avoidant behaviour and conduct behaviour.  Abdominal pain and constipation also 

predicted conduct behaviour.  Diarrhoea predicted tantrum behaviour. 

Quality of Life.  In typically developing children, those with GI diseases have  

demonstrated lower quality of life than children without GI diseases (Varni et al., 2015).  

However, little research has been conducted on how GI symptoms affect the quality of 

life of individuals with ASD.  Ramirez, Barnhill, Gutierrez, Schutte, and Hewitson 

(2013) discussed the treatment of Antibiotic therapy on a patient with ASD and 

encopresis.  The authors reported improvement in the child’s behavioural symptoms and 

in quality of life.  Children with GI symptoms have been found to have lower quality of 

life than children without GI symptoms (Williams et al., 2010).  If children with ASD 

display GI symptoms like constipation and diarrhoea, this may greatly impact their 

quality of life.  It may impact their ability to toilet independently, and may require more 

parental assistance than children without GI symptoms.  If children present with 

symptoms such as nausea, bloating or abdominal pain, these symptoms may have an 

impact on the individual’s quality of life.  Research is needed to explore the relationship 

between GI symptoms and quality of life. 

Family Medical History.  Valicenti-McDermott et al. (2006) found there to be no 

association between family history of autoimmune disease and GI symptoms in children 

with ASD.  Valicenti-McDermott et al. (2008) further explored the relationship between 

GI symptoms, family history of autoimmune disease, and also examined language 

regression.  An abnormal stool pattern was found in 78% of those with a family history 

of autoimmune disease and language regression and, compared to 15% of those with a 

family history of autoimmune disease, but without language regression.  In Study 1, the 

relationship between current comorbid conditions and family medical history of 
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autoimmune diseases and other disorders was explored.  It was reported that family 

history of the thyroid disorders of hypothyroidism and hyperthyroidism were both found 

to be associated with total number of GI symptoms.  Specifically, family history of 

hyperthyroidism was associated with the child GI symptoms of diarrhoea, constipation, 

and abdominal pain.  Family history of hypothyroidism was associated with the child GI 

symptom of bloating.  Both family history of ulcerative colitis and Crohn’s disease were 

found to be associated with child worry/depressed behaviour, repetitive behaviour and 

sleep duration.  The relationship between GI symptoms and family medical history 

needs to be better understood. 

Complementary and Alternative Medicine (CAM) Interventions.  Perrins et  

al. (2012) investigated Complementary and Alternative Medicine (CAM) usage in 

children with ASD.  It was reported that 28% of participants used CAM interventions.  

Higher rates of CAM usage and higher rates of use of special diets were associated with 

GI symptoms.  The authors commented that parents of children with GI symptoms 

“may particularly try both dietary changes and other CAM treatments to improve their 

child’s nutrition and symptoms” (p.81).  Granich, Hunt, Ravine, Wray, and Whitehouse 

(2014) found that 54% of children with ASD had used CAM.  It was found that 61.3% 

of CAM usage was for non-ASD specific symptoms.  Specifically, 21.5% of CAM 

usage was for GI problems.  Fish oil was the most common type of CAM administered, 

with 48% of participants receiving fish oils.  This was followed by usage of vitamins 

(20.7% of the sample), minerals (11.2%) and dietary therapies (8.3%).  Harrington, 

Rosen, Garnecho, and Patrick (2006) reported that 95% of parents of children with ASD 

indicated some use of CAM interventions.  It was found that 67.7% of parents reported 

at least one GI symptom for their child.  There was no association found between the 

therapies tried and child medical symptoms. 
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Current Study   

 The current study aims to explore the relationship between GI symptoms and a 

number of other variables including sleep problems, quality of life, challenging 

behaviour, comorbid psychopathology, social responsiveness, family medical history, 

sensory problems, behavioural or educational interventions, and complementary and 

alternative (CAM) interventions. 

Method 

Participants 

Participants were 409 children and adolescents (each of who was from a 

different family) with a diagnosis of ASD (in accordance with DSM-IV-TR criteria).  

The 409 individuals with ASD were from different families.  The mean age of the 

sample was 9.19 years (S.D = 43.47 months), ranging from 3 to 17 years.  Seventy 

seven percent (n= 315) of participants were male and twenty three percent of 

participants (n= 94) were female.  Forty four percent (n=180) of participants had an 

intellectual disability.    

Measures 

Demographic information.  A self-constructed questionnaire (See Appendix B) 

provided information on the participant’s age, gender, whether they had an intellectual 

disability, what level of intellectual disability, and age at diagnosis of ASD.  Presence or 

absence of epilepsy and if the child had a seizure before being diagnosed with ASD 

were reported.  Presence of AD/HD, an anxiety disorder, and migraine were reported, as 

well as any other current comorbid medical or psychological diagnosis.  A question 

asked if the child presented with GI symptoms before they were diagnosed with ASD, 

and parents were asked to specify which symptoms, including abdominal pain, nausea, 
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constipation, bloating, and diarrhoea.  Type of educational intervention and hours of 

intervention received per week were required.  The questionnaire gathered information 

on whether the child was on medication, and if so, type of medication, and condition the 

medication was used to treat.  Use of melatonin was also inquired about.  

Gastrointestinal Symptom Inventory.  The Gastrointestinal Symptom Inventory 

(Autism Treatment Network, 2005) is described in Study 1. 

Children’s Sleep Habits Questionnaire (CSHQ).  The CSHQ (Owens et al., 2000) is 

described in Study 1. 

Behavior Problems Inventory - Short Form (BPI-S).  The Behavior  

Problems Inventory - Short Form (BPI-S; Rojahn et al., 2012a) is an informant-based 

behaviour rating tool designed to evaluate maladaptive behaviours in individuals with 

intellectual disabilities.  The rating scale uses the same system as the BPI-01 (Rojahn, 

Matson, Lott, Esbensen, & Smalls, 2001) but has fewer items.  It consists of 30 items 

and has three subscales; Self-injurious behaviour, Aggressive/destructive behaviour, 

and Stereotyped behaviour.  The Self-injurious behaviour subscale has 8 items.  The 

Aggressive/destructive behaviour subscale has 10 items.  The Stereotyped behaviour 

subscale has 12 items.  Each item on the Self-injurious behaviour and 

Aggressive/destructive behaviour subscales are rated on a frequency scale and a severity 

scale.  The Stereotyped behaviour subscale is rated on a frequency scale only.  Each 

frequency scale was rated from ‘Never/No problem’, ‘Monthly’, ‘Weekly’, ‘Daily’ to 

‘Hourly’.  Each severity scale was rated from ‘Mild’, ‘Moderate’ to ‘Severe’.  Rojahn et 

al. (2012b) investigated the reliability and validity of the BPI-S.  The BPI-S was found 

to be psychometrically sound.  Strong evidence was found for confirmatory and 

discriminant validity for both the BPI-S and the BPI-01 (Rojahn et al., 2012b).  The 
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internal consistency values on the BPI-S frequency sub-scales ranged from fair (Self-

injurious Behaviour) to good (Aggressive/Destructive Behaviour and Stereotyped 

Behaviour) (Rojahn et al., 2012b).   

Short Sensory Profile (SSP).  The Short Sensory Profile (SSP; Dunn, 

1999) is a 38-item caregiver report measure to assess a child’s sensory processing 

abilities.  Items are rated on a 5-point scale from 1 (Always) to 5 (Never).  Lower scores 

indicate greater sensory difficulties.  There are seven subscales, including Tactile 

Sensitivity, Taste/Smell Sensitivity, Movement Sensitivity, Underresponsive/Seeks 

Sensation, Auditory Filtering, Low Energy/Weak, and Visual/Auditory Sensitivity.  

Dunn (1999) reported that the Cronbach’s Alpha for the internal consistency for the 

various sections ranged from .47 to .91. 

Social Responsiveness Scale (Second Edition; SRS-2).  The Social 

Responsiveness Scale (Second Edition; Constantino & Gruber, 2012) is a rating scale 

designed to identify the presence and severity of social impairment in ASD.  It contains 

65 items.  The Preschool Form was completed by parents of children from ages 2.5 to 

4.5 years.  The School-Age Form was completed by parents of children from ages 4.5 to 

18 years.  There are five subscales, including Social Awareness, Social Cognition, 

Social Communication, Social Motivation, and Restricted Interests and Repetitive 

Behaviour.  Each item is scored on a 4-point Likert scale from 1 “Not True” to 4 

“Almost Always True”.  The Social Responsiveness Scale was compared to the Autism 

Diagnostic Interview-Revised, which is the gold standard for diagnosis of ASD.  The 

Social Responsiveness Scale exhibited high inter-rater reliability with the Autism 

Diagnostic Interview-Revised (Constantino et al., 2003).   
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Autism Spectrum Disorder – Comorbid for Children (ASD-CC).  The 

ASD-CC (Matson & Gonzalez, 2007) is described in Study 1. 

Pediatric Quality of Life Inventory – version 4.0.  The Pediatric Quality of Life 

Inventory (PedsQL) (Varni, Seid, & Rode, 1999) is a 23 item scale that assesses quality 

of life.  Different versions of the scales were used for each age-group.  The Parent 

Report for Young Children (5-7 years), Children (8-12 years), and Teens (13-18 years) 

were used.  The Parent Report for Toddlers (2-4 years) was used for children under the 

age of 4.  It contains 21 items.  Four dimensions are in measured in the PedsQL.  These 

are physical functioning, emotional functioning, social functioning, and school 

functioning.  The items of the questionnaire are scored on a 5-point Likert scale from 0 

(Never) to 4 (Almost Always).  Items are scored on a 3-point Likert scale from 0 (Not at 

all), 2 (Sometimes), and 4 (A lot) for the Young Child (5-7 years) version.  Respondents 

complete the questionnaire based on how much of a problem each item has been during 

the past month.  The scale provides a Psychosocial Health Summary Score, and a 

Physical Health Summary Score.  Varni, Seid, and Kurtin (2001) established good 

internal consistency reliability for the total parent-report health-related quality of life 

scores (α= .90). 

Autoimmune Disease in Family Members Questionnaire.  The Autoimmune 

Disease in Family Members Questionnaire is described in Study 1. 

Family history of medical, developmental, and psychological disorders.  A self-

constructed questionnaire was used and is described in Study 1.   

Autism Treatment Network Registry Parent Baseline Assessment.  The 

Behavioral/Educational Interventions (Section E) of the Autism Treatment Network 

Registry Parent Baseline Assessment (Autism Treatment Network, 2010) was used to 
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assess type of behavioural or educational interventions that the child was receiving.  A 

question asked if the child is receiving any behavioural or educational services.  Parents 

were then asked what interventions their child received within the last month.  Options 

included speech therapy, behavioural therapy, occupational therapy, developmental 

individual differences relationship-based approach (DIR)/ Floortime, physical therapy, 

verbal behaviour therapy, learning centre/resource room, family therapy, academic 

tutoring, social skills training, and other interventions.  The number of hours of 

intervention per week was queried about. 

The Complementary/Alternative Medicine (CAM) Interventions section (Section 

F) of the Autism Treatment Network Registry Parent Baseline Assessment (Autism 

Treatment Network, 2010) was used to assess complementary or alternative medicines 

(CAM) interventions usage.  A question asked if the child is receiving any 

complementary or alternative treatments.  Parents were then asked whether their child 

received any of the following: (1) Chiropractics, (2) High Dosing Vitamin B6 and 

Magnesium, (3) Other Vitamin Supplements, (4) Probiotics, (5) Digestive Enzymes, (6) 

Glutathione, (7) Amino Acids, (8) Essential Fatty Acids, (9) Gluten-Free Diets, (10) 

Casein-Free Diets, (11) No Processed Sugars, or (12) Other.  This questionnaire has 

been employed in published research (Perrin et al., 2012). 

Informants 

Informants were parents of children and adolescents diagnosed with ASD.   

Procedure 

Participants were recruited through schools, ASD service providers (such as 

Ability West, Brothers of Charity, Callan Institute), parent support groups and online 

forums.  The poster used to recruit participants asked the question ‘Does your child with 
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ASD have sleep problems or gastrointestinal symptoms?’  Parents were also asked to 

participate if their child did not have sleep problems or gastrointestinal symptoms.  

Once interested parents made contact, rating scales were posted to them with a stamped 

addressed envelope.  Rating scales were completed by parents independently according 

to the instructions printed on top of the questionnaires. 

Results  

Analyses 

Participants divided up into two groups; (1) GI symptoms or (2) No GI 

symptoms.  Participants were included in the GI symptoms group if they presented with 

at least one GI symptom within the previous 3 months.  Participants in the No GI 

symptoms group were individuals who had not presented with any GI symptoms within 

the previous three months.  There were 362 participants in the GI symptoms group, and 

46 participants in the No GI symptoms group. 

Pearson correlations were conducted to determine if there were associations 

between total number of GI symptoms and other interval variables to determine if there 

was a correlation between GI symptoms and other variables.  Chi-Square tests were 

used to determine associations between nominal variables and whether individuals had 

GI symptoms or not to determine if there was an association between variables.  T-tests 

and MANOVAs were conducted to assess differences in those who display GI 

symptoms compared to those with no GI symptoms with group (GI symptoms or No GI 

symptoms) being the independent variable and the other variables being the dependent 

variables.  Bonferroni adjustment for multiple comparisons was applied where multiple 

t-tests were conducted.  As there was an unequal sample size between the GI symptoms 

group and the No GI symptoms group, Levene’s test for homogeneity of variance was 
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used every time a t-test was conducted.  Box’s M was conducted when MANOVAs 

were conducted. 

Current comorbid diagnosis and demographic information 

Current comorbid diagnoses and demographic information are included in Table 

11.  T-tests were run to determine if there was a difference between age and group (GI 

symptoms or No GI symptoms), and between age at diagnosis of ASD and group.  Chi-

Square tests were run to determine if there was an association between group (GI 

symptoms or no GI symptoms) and migraine, medication usage, intellectual disability, 

epilepsy, AD/HD, anxiety disorder diagnosis, other comorbid diagnosis, and gender.  

There was no relationship found between whether children had GI symptoms or not, 

and age (p=.55), GI symptoms and children experiencing migraines (p=.58), or between 

GI symptoms and intellectual disability (p=.27), epilepsy (p=.72), AD/HD (p=.73), 

anxiety disorder diagnosis (p=.11), or other comorbid diagnosis (p=.72).  There was a 

significant association found between gender and GI symptoms, χ² (1, N=408) =5.86, 

p=.015.  It was found that 75.4% of males experienced GI symptoms, compared to 

24.6% of females.  A significant difference was found between age at diagnosis of ASD 

and GI symptoms, where children in the GI symptoms group were older at diagnosis of 

ASD (m=64.23 months), compared to children without GI symptoms (m=52.86 

months), t (399) = 2.01, p=.045. 

A significant association was found between GI symptoms and medication 

usage, χ² (1, N=408) =5.21, p=.027.  It was found that 56.9% of those who presented 

with GI symptoms were on medication, compared to 39.1% of those with no GI 

symptoms.  Specific GI symptoms found to be higher in those on than off medication 

were abdominal pain, nausea, bloating, constipation, and other GI symptoms.  
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Table 11 

Demographic Information including current comorbid diagnoses 

Variable n (%) 

Age M (9.19 years) SD (43.47 months) 

Age at Diagnosis of ASD M (5.26 years) SD (35.43 months) 

Gender  

 Male 315 (77%) 

 Female 94 (23%) 

Medication Usage 224 (54.8%) 

Melatonin Usage 138 (33.7%) 

Comorbid Diagnosis (excluding Intellectual 

Disability) 

Intellectual Disability 

 

201 (41.9%) 

180 (44%) 

  Mild 79 (19.3%) 

  Moderate 72 (17.6%) 

  Severe 27 (6.6%) 

 Anxiety Disorder 55 (13.4%) 

 Attention-deficit/hyperactivity Disorder 

(AD/HD) 

 

114 (27.9%) 

 Epilepsy 21 (5.1%) 

  Seizure before diagnosis of 

ASD 

17 (4.2%) (65.4% of  

those with epilepsy) 

 Migraines  Yes (57) (14.3%) 

   Unsure (158) (39.5%) 

 Other Comorbid Diagnosis 101 (24.7%) 
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Gastrointestinal Symptoms 

As can be seen from Table 12, GI symptoms are a very common comorbid 

condition, with 88.7% (n=362) of participants experiencing at least one GI symptom 

within the previous three months.  The mean number of total GI symptoms was 2.84 

(SD=1.64). 

Table 12 

Frequency and Percentage of Specific Gastrointestinal Symptoms and Frequency and 

Percentage of Number of Gastrointestinal Symptoms 

Symptom n % Number of 

Symptoms 

n % 

Diarrhoea 234 57.4% At least one symptom 362 88.7% 

Constipation 251 61.5% Two symptoms 66 16.2% 

Abdominal Pain 272 66.7% Three symptoms 88 21.6% 

Bloating 183 44.9% Four symptoms 89 21.8% 

Nausea 181 44.4% Five symptoms 58 14.2% 

Other 42 10.3% Six Symptoms 11 2.7% 

 

GI Symptoms before diagnosis of ASD 

It was found that 73% (n=292) of participants presented with early GI symptoms 

before they were diagnosed with ASD.  The mean number of total early GI symptoms 

was 1.68 (SD= 1.46).  As can be seen in Table 13, participants experienced a variety of 

GI symptoms at a young age.  A Pearson correlation was run between total number of 

early GI symptoms and total number of GI symptoms and showed a significant positive 

correlation was found between total number of early GI symptoms and total number of 

current GI symptoms, (r (400) = .51, p < .01) with a large effect size.  Chi-squared tests 
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were run between the individual early GI symptoms and the individual current GI 

symptoms.  Of the individual GI symptoms, the early GI symptoms and current GI 

symptoms were significantly related to each other, including diarrhoea (p=<.01), 

constipation (p=<.01), abdominal pain (p=<.01), bloating (p=<.01), and nausea 

(p=<.01). 

Table 13 

Frequency and Percentage of Specific Early Gastrointestinal Symptoms and Frequency 

and Percentage of Number of Early Gastrointestinal Symptoms (Early=Before 

Diagnosis of ASD) 

Symptom n % Number of Symptoms n % 

Diarrhoea 119 29.8% At least one symptom 292 73% 

Constipation 195 48.8% Two symptoms 82 20.5% 

Abdominal Pain 153 38.3% Three symptoms 61 15.3% 

Bloating 93 23.3% Four symptoms 37 9.3% 

Nausea 67 16.3% Five symptoms 14 3.5% 

Other 47 11.8% Six Symptoms 2 0.5% 

Relationship between GI Symptoms and other variables 

GI Symptoms and Sleep Problems.  The frequency of sleep problems in this 

sample was 95.3% (n=387), whereby a sleep problem was classified if a child presented 

with a score of 41 or more on the CSHQ.  The mean score on the CSHQ was 56.74 

(SD=10.75).  A summary of the subscale means, standard deviations, and percentage of 

participants with both sleep problems and GI symptoms are included in Table 14.  A 

Pearson correlation was run between total number of GI symptoms and total sleep 

problems.  A significant positive correlation was found between total number of GI 

symptoms and total sleep problems with a medium effect size (r (405) = .36, p < .01).  

A MANOVA was run with group (GI symptoms or no GI symptoms) as the 
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independent variable and the CSHQ subscales as the dependent variables.  Results of 

the MANOVA can be found in Table 14. 

Further MANOVAs were conducted to determine which GI symptoms affected 

which sleep problems.  In each of the MANOVAs, each of the individual GI symptoms 

were independent variables and the CSHQ subscales were dependent variables.  

Specifically, there was a significant difference found in sleep duration (p=.024) and 

daytime sleepiness (p=.016) between those with constipation, compared to those 

without constipation, with increased sleep problem scores in those with constipation.  A 

significant difference was found in sleep onset delay (p=.042) between those with 

diarrhoea, compared to those without.   

GI Symptoms and Challenging Behaviour.  As can be seen in Table 15, the 

majority of participants presented with challenging behaviour.  A MANOVA was 

conducted with group (GI symptoms or No GI symptoms) as the independent variable 

and the BPI-S subscales as the dependent variables.  Results of the MANOVA can be 

found in Table 15.  Challenging behaviour was increased in those with GI symptoms 

compared to those without.  Further MANOVAs were conducted to determine which GI 

symptoms affected which types of behaviour problems, with each of the individual GI 

symptoms as independent variables and the BPI-S subscales as dependent variables.  

Frequency (p=<.01) and severity of aggression (p=<.01) was significantly higher in 

individuals with constipation, compared to those without.   

GI Symptoms and Sensory Problems.  The mean total score for the 

SSP is 104.38 (SD=25.34).  It was found that 93.6% (n=383) scored in the definite 

difference range, while 5.4% (n=22) scored in the probable difference range, and 1% 

(n=4) received scores that would indicate typical performance.  A MANOVA was 
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conducted with group (GI symptoms or No GI symptoms) as the independent variable 

and SSP subscales as the dependent variables.  A summary of the subscale means, 

standard deviations, level of impairment across participants, and results of the 

MANOVA are shown in Table 16. 

GI Symptoms and Social Responsiveness.  A MANOVA was conducted with group 

(GI symptoms or No GI symptoms) as the independent variables and the SRS-2 

subscales as the dependent variables.  A summary of the subscale means, standard 

deviations, level of impairment across participants, and results of the MANOVA are 

shown in Table 17.  Social motivation impairment was found to be significantly higher 

in individuals with GI symptoms (m=74.64) compared with individuals without GI 

symptoms (m=69.17).  Restricted interests and repetitive behaviour was also found to be 

significantly higher in children with GI symptoms (m=79.57) compared to children 

without GI symptoms (m=74.00), as was social communication with impairments being 

higher in those with GI symptoms (m=78.82) than in those without GI symptoms 

(m=74.57).  The same was true for the DSM-5 compatible subscale of Social 

Communication and Interaction where impairment on this subscale was higher in 

children with GI symptoms (m=79.90) compared to children without GI symptoms 

(m=75.98). 

GI Symptoms and Comorbid Psychopathology.  The mean total score for the ASD-

CC was 31.92 (SD= 12.89).  A MANOVA was conducted with group (GI symptoms or 

No GI symptoms) as the independent variable and ASD-CC subscales as the dependent 

variables.  A summary of the mean scores for each subscale and its level of impairment, 

and the results of the MANOVA are provided in Table 18.  Further MANOVAs were 

conducted to determine which GI symptoms affected which ASD-CC subscales, with 

each of the individual GI symptoms as independent variables and the  
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ASD-CC subscales as dependent variables.  It was found that individuals with diarrhoea 

(p=<.01) had higher scores of repetitive behaviour than those without diarrhoea.  Those 

with diarrhoea also had higher levels of overeating behaviour (p=.030) than those 

without diarrhoea. 

Table 14 

Children’s Sleep Habits Questionnaire (CSHQ) subscales, mean scores, and standard 

deviations, results of MANOVA, and frequency and percentage of participants with 

sleep problems and/or gastrointestinal symptoms 

Subscale M SD F p Variable n % 

Bedtime 

resistance 

9.52 3.43 .83 .36 Both 

gastrointestinal 

symptoms 

  

Sleep onset 

delay 

2.27 .82 10.98 .00** and sleep 

problems 

347 85.68% 

Sleep duration 6.22 2.00 14.44 .00** Neither 

gastrointestinal 

symptoms 

  

Sleep anxiety 7.21 2.27 3.42 .07 nor sleep problems 5 1.23% 

Night wakings 5.37 1.85 5.98 .02* Gastrointestinal 

symptoms only 

14 3.46% 

Parasomnias 11.29 2.91 5.51 .02* Sleep Problems 

only 

39 9.63% 

Sleep 

disordered 

breathing 

3.98 1.44 7.31 .007**    

Daytime 

sleepiness 

14.13 3.81 12.83 .00**    

*p<.05   

**p<.01 
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Table 15 

Behavior Problems Inventory-Short Form (BPI-S) subscale means and standard 

deviations, results of MANOVA, and frequency of challenging behaviour 

Subscale F p M SD n % 

Self-Injurious 

Behaviour 

      

 Frequency 5.80 .016* 4.93 4.37 342 89.03% 

 Severity 5.88 .016* 3.46 3.12   

Aggressive/ 

Destructive Behaviour 

      

 Frequency 9.84 .002** 9.34 8.45 347 85.26% 

 Severity 10.13 .002** 6.72 6.21   

Stereotyped Behaviour       

 Frequency 13.05 .00** 18.49 11.00 396 97.30% 

*p<.05   **p<.01   
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Table 16 

Short Sensory Profile subscale means, standard deviations, results of MANOVA, and frequency and percentage of participants in Typical 

Performance, Probable Difference and Definite Difference cut-offs 

Subscale M SD F p Typical Performance Probable Difference Definite Difference 

     n % n % n % 

Tactile Sensitivity 22.58 7.97 6.23 .013* 59 14.5% 61 15% 288 70.6% 

Taste/Smell Sensitivity 6.71 4.06 5.64 .018* 37 9.1% 51 12.5% 320 78.4% 

Movement Sensitivity 11.10 3.05 1.01 .315 186 45.6% 64 15.7% 158 38.7% 

Underresponsive/ Seeks 

Sensation 

 

18.58 

 

6.83 

 

8.54 

 

.004** 

 

58 

 

14.2% 

 

41 

 

10% 

 

309 

 

75.7% 

Auditory Filtering 13.06 4.87 7.08 .008** 11 2.7% 29 7.1% 368 90.2% 

Low Energy/Weak 19.11 7.77 3.68 .056 103 25.2% 39 9.6% 266 65.2% 

Visual/Auditory 

Sensitivity 

 

13.91 

 

7.39 

 

2.33 

 

.128 

 

80 

 

19.6% 

 

59 

 

14.5% 

 

269 

 

65.9% 

*p<.05   **p<.01           
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Table 17 

Social Responsiveness Scale-Second Edition (SRS-2) total scores, subscale means, and standard deviations, results of MANOVA, and frequency and percentage of 

participants witihin normal limits, and with mild, moderate and severe impairments in social responsiveness 

Subscale M SD F p Within Normal 

Limits 

Mild Moderate Severe 

     n % n % n % n % 

Total Score 79.96 9.73   9 2.2% 29 7.1% 87 21.3% 283 69.4% 

Social Awareness 75.32 11.07 1.42 .234         

Social Cognition 77.09 10.42 1.99 .159         

Social Communication 78.34 10.26 7.10 .008**         

Social Motivation 74.04 13.28 7.02 .008**         

Restricted Interests and Repetitive Behaviour 78.95 10.57 11.61 .001**         

DSM-5 Compatible Social 

Communication and Interaction 

 

79.47 

 

9.81 

 

6.61 

 

.011* 

        

DSM-5 Compatible Restricted 

Interests and Repetitive Behaviour 78.95 

 

78.95 

 

10.57 

 

11.61 

 

.001** 

        

*p<.05   **p<.01             
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GI Symptoms and Quality of Life.  A MANOVA was conducted with group (GI 

symptoms or No GI symptoms) as the independent variable and the Psychosocial health 

and Physical health as dependent variables.  High scores of the PedsQL indicated 

greater quality of life.  It was found that children with GI symptoms had significantly 

lower scores of Psychosocial health, and Physical health on the PedsQL than children 

without GI symptoms.  The means, standard deviations, and the results of the 

MANOVA are shown in Table 19.  Further MANOVAs were conducted to determine 

which GI symptoms affected quality of life, with each individual GI symptom as the 

independent variables and Psychosocial health and Physical health as dependent 

variables.  Specifically, individuals with diarrhoea had lower scores of Physical Health 

than those without diarrhoea (p=.03).   

GI Symptoms and Family Medical History of Autoimmune Diseases, and medical 

and psychological conditions.  It was found that the majority of participants 

had family medical history of an autoimmune disease or another medical or 

psychological condition.  It was found that 88.5% (n=362) of participants presented 

with a family history of autoimmune disease, while 91.9% (n=376) of participants 

presented with another psychological, developmental or medical disorder.  The most 

common autoimmune diseases were osteoarthritis (old age arthritis) with 44.5% 

(n=182) of the sample having a family member with the diagnosis.  This was followed 

by psoriasis at 36.2% (n=148), and rheumatoid arthritis with 28.1% (n=115) of the 

sample with a family member with the diagnosis.  The most common other disorder was 

major depression with 42.5% (n=174) of the sample having a family member with a 

diagnosis.  Autism, Asperger’s disorder or another PDD was the next most common 

disorder with 39.6% (n=162) of the sample having a family member (excluding the 

participant with ASD) with a diagnosis.  This was followed by AD/HD which was the  
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Table 18 

Autism Spectrum Disorder-Comorbid for Children (ASD-CC) subscale means, standard deviations, results of MANOVA, and frequency and 

percentage of participants with no/minimal impairment, moderate impairment, and severe impairment 

Subscale M SD F p No/minimal 

impairment 

Moderate 

impairment 

Severe impairment 

     n % n % n % 

Tantrum behaviour 9.34 4.52 21.87    .00** 245 60% 107 26.2% 56 13.7% 

Repetitive behaviour 6.99 3.85 13.01   .00** 265 65% 106 26% 37 9.1% 

Worry/depressed 3.72 2.83 11.62     .001** 291 71.3% 95 23.3% 22 5.4% 

Avoidant behaviour 6.63 2.96 11.73     .001** 210 51.5% 116 28.4% 82 20.1% 

Under-eating 1.36 1.77 3.97 .047 261 64% 81 19.9% 66 16.2% 

Conduct 2.17 2.10 11.97     .001** 276 67.6% 67 16.4% 65 15.9% 

Over-eating 1.72 1.86 3.77 .053 283 69.4% 81 19.9% 44 10.8% 

*p<.05   **p<.01           
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Table 19 

Pediatric Quality of Life (PedsQL) means and standard deviations and results of 

MANOVA 

Variable M SD F p 

PedsQL Total 

Score 

48.42 16.79   

Psychosocial 

Health 

44.64 17.30 28.21 .000** 

Physical Health 55.66 23.60 18.77 .000** 

**p<.01 

 

    

next most common disorder with 32.3% (n=132) of the sample having a family member 

with the diagnosis. 

 GI Symptoms and Educational and Behavioural Interventions 

It was reported that 66% (n=264) of children and adolescents received 

educational or behavioural interventions.  The average number of hours of intervention 

per week was 12.02 hours (SD=11.06).  Chi-Square tests were conducted with group 

(GI symptoms or No GI symptoms) and each of the educational or behavioural 

interventions.  The specific types of interventions, hours received per month, and the 

results of Chi-Square tests are displayed in Table 20.  Further Chi-Square tests were 

conducted to determine which GI symptoms were associated with which interventions.  

In comparison to individuals who were receiving speech therapy, individuals not 

receiving speech therapy presented with more abdominal pain (p=<.01) and nausea 

(p=.007). 
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Table 20 

Number and percentage of participants attending Educational and Behavioural 

Interventions, mean hours per month and standard deviations, and results of Chi-

Square tests 

Intervention n % Mean Hours 

per month 

(SD) 

χ² p 

 

Applied Behaviour 

Analysis 

89 21.8%    

Eclectic 48 11.8%    

Other 271 66.4%    

Speech Therapy 145 36.3% 5.42 (10.99) 9.90   .002** 

Behavioural Therapy 81 20.3% 23.92 (24.96) .08 1.00 

Occupational Therapy 157 39.3% 4.71 (6.95) 2.87 1.00 

DIR Floortime 42 10.5% 8.11 (10.45) .61 .430 

Physical Therapy 41 10.3% 4.57 (7.73) .56 .600 

Verbal Behaviour 

Training 

33 8.3% 17.86 (25.44) .73 .380 

Learning 

Center/Resource Room 

169 42.3% 14.51 (14.39) 2.85 .103 

Family Therapy 18 4.5% 11.4 (18.67) .00 1.00 

Academic Tutoring 90 22.5% 16.73 (16.73) .02 .849 

Social Skills Training 142 35.5% 8.66 (13.55) .85 .400 

**p<.01      

 

Discussion 

It was found that the majority of participants presented with GI symptoms, 

whereby 88.8% of individuals presented with at least one GI symptom within the 

previous three months.  GI symptoms appear to start at a young age.  It was found that 

72.5% of participants presented with early GI symptoms before they were diagnosed 

with ASD.  A relationship was found between these early GI symptoms and current GI 

symptoms.  The number of early GI symptoms were correlated with current GI 
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symptoms.  Therefore, children presenting with specific early GI symptoms were likely 

to present with the same GI symptoms in the future.  A significant difference was found 

between age at diagnosis of ASD and the presence of GI symptoms, where children in 

the GI symptoms group were older at diagnosis of ASD, compared to children without 

GI symptoms.  This is a very interesting finding as little is known about the impact GI 

symptoms have on early diagnosis of ASD. 

It was found that 56.9% of those who presented with GI symptoms were on 

medication, compared to 39.1% of those with no GI symptoms.  The specific GI 

symptoms affected were abdominal pain, nausea, bloating, constipation, or other GI 

symptoms.  If medication is administered to children with ASD, it can influence gut 

function; for example stimulants can cause abdominal pain and beta blockers can cause 

diarrhoea, constipation, and gastric irritation (Kuddo & Nelson, 2003).   

Previous research found a relationship between GI symptoms and sleep 

problems (Mannion et al., 2013) and the current study supports this finding.  Total GI 

symptoms were associated with total sleep problems.  Problems with sleep onset delay, 

sleep duration, night wakings, parasomnias, sleep disordered breathing and daytime 

sleepiness were higher in those with GI symptoms than those without GI symptoms.  A 

significant difference was found in sleep duration and daytime sleepiness between those 

with constipation, compared to those without constipation.  A significant difference was 

found in sleep onset delay between those with diarrhoea, compared to those without. 

A relationship was found between challenging behaviour and GI symptoms as 

supported by previous research (Mazurek, Kanne, & Wodka, 2013; Peters et al., 2014).  

The frequency and severity of self-injurious behaviour and aggressive/destructive 

behaviour, and the frequency of stereotyped behaviour was significantly higher in 
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individuals with GI symptoms compared to individuals without GI symptoms.  

Specifically, the frequency and severity of aggression was higher in those with 

constipation than in those without. 

Sensory problems were more common in children and adolescents with GI 

symptoms than in those without.  Lower scores on the SSP mean more severe sensory 

issues.  Lower scores were found on Tactile Sensitivity, Taste/Smell Sensitivity, 

Underresponsive/ Seeks Sensation, and Auditory Filtering in individuals with GI 

symptoms compared to those without GI symptoms.  This finding is supported by 

Mazurek, Kanne, and Wodka (2013) who found a relationship between GI symptoms 

and sensory over-responsivity.   

There were greater impairments in social responsiveness in those with GI 

symptoms than in those without GI symptoms.  Children and adolescents with GI 

symptoms had greater difficulties in social motivation, social communication, restricted 

interests and repetitive behaviour and on the DSM-5 compatible subscale of Social 

Communication and Interaction.  This finding is supported by Gorrindo et al. (2012) 

who found that children with ASD and GI dysfunction showed more severe social 

impairment in comparison to children with ASD only.   

Comorbid psychopathology was more prevalent in individuals with GI 

symptoms than in those without.  Higher tantrum, repetitive, worry/depressed, avoidant, 

and conduct behaviours were found in individuals with GI symptoms in comparison 

with individuals without GI symptoms.  Specifically, it was found that individuals with 

diarrhoea had higher scores in repetitive behaviour and overeating behaviour than those 

without diarrhoea. 
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This study is the first to investigate GI symptoms and quality of life.  It was 

found that children and adolescents with GI symptoms showed lower scores on quality 

of life, specifically psychosocial health and physical health, than children and 

adolescents without GI symptoms.  Higher scores on the PedsQL indicate greater 

quality of life.  Specifically, individuals with diarrhoea had lower scores of Physical 

Health than those without diarrhoea. 

In comparison to individuals who were receiving speech therapy, individuals 

who were not receiving speech therapy presented with more GI symptoms.  Individuals 

who receive speech therapy showed less GI symptoms (33.3%) compared to those who 

do not receive speech therapy (66.4%).  The specific GI symptoms affected were 

abdominal pain and nausea.  Children who are verbal may be better able to 

communicate if they are experiencing pain, such as abdominal pain, or uncomfortable 

sensations, such as bloating or nausea.  This finding is supported by Gorrindo et al. 

(2012) who found that non-verbal children with ASD had increased odds for 

constipation.  It is imperative that children receive intervention to improve their speech 

and communication skills in order for children to be better able to indicate that they are 

in pain or discomfort if they are experiencing GI symptoms.  This finding has important 

implications for treatment of GI symptoms.  Children who are able to communicate 

their pain or discomfort can then be treated for their GI symptoms easier than children 

who are non-verbal and may communicate their pain through behaviour problems.  It is 

also possible that the GI symptoms of abdominal pain and nausea are easier to 

communicate if a child is verbal.  Therefore, children who are verbal and not attending 

speech therapy may present with higher rates of abdominal pain and nausea because 

they are better able to communicate this to their caregivers than children who are non-

verbal.   
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This study also featured a number of limitations.  First, parental report was used 

where parents reported their child’s symptoms.  However, Gorrindo et al. (2012) 

provided support for the use of parental report in assessing child GI symptoms as 

parental report and clinical evaluation were found to be concurrent in 92.1% of 

participants.  Second, sampling bias may have occurred.  As parents and guardians were 

aware it was a study about GI symptoms, it could be argued that parents of children 

with GI were more interested in this research, and more willing to complete 

questionnaires as the area of research is pertinent to their child.  Parents may have 

thought that having a child with GI symptoms was a prerequisite for participating in the 

study.  It was important that parents were aware that even if their child has no existing 

GI symptoms, they could still take part in the study, in order to ensure the sample is 

representative of all children and adolescents with ASD.  While the researcher specified 

that the study was looking to for parents of children and adolescents without GI 

symptoms, it is possible that some parents were less likely to participate if their child 

did not have GI symptoms. 

This study was the first to investigate GI symptoms and quality of life and found 

that the addition of GI symptoms in children and adolescents with ASD negatively 

affected their quality of life.  This has implications for improving the quality of life in 

individuals with ASD.  If GI symptoms are to be treated, this may lead to an 

improvement in an individual’s quality of life.  Autism research often looks at quality of 

life in children and adolescents with ASD, but little research explores exactly what 

issues impact on quality of life.  Future research needs to consider comorbid conditions, 

such as GI symptoms in all quality of life studies.   

Individuals with ASD and GI symptoms displayed more challenging behaviour, 

sensory issues, social responsiveness, comorbid psychopathology, and sleep problems 
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than individuals with ASD and no GI symptoms.  GI symptoms negatively impact the 

lives of individuals with ASD and exacerbate other issues that individuals with ASD 

present with.  These are important findings.  Much of the literature focuses on these 

issues in isolation i.e. a study only focusing on sensory issues, or on sleep issues, and 

studies do not focus on the interconnectedness of comorbid conditions.  Children with 

ASD who have GI symptoms are more likely to have a range of these other comorbid 

conditions than children with ASD who do not have GI symptoms.  Yet, all too little 

research focuses on the impact of GI symptoms on the child and on the entire family 

unit.   

We need to better understand the role that intervention, whether behavioural, 

educational, or dietary plays on GI symptoms.  It was found that those who received 

speech therapy showed less GI symptoms than those who did not receive speech 

therapy.  Future research needs to be conducted on the most effective treatments for 

individuals with ASD who present with GI symptoms.  Given that challenging 

behaviour and other comorbid conditions are more frequent in children and adolescents 

with ASD and GI symptoms than those with ASD and without GI symptoms, it can be 

hypothesised that effective treatment of GI symptoms may lead to a reduction in these 

other comorbid conditions, such as challenging behaviour and sleep problems.  Study 2 

has demonstrated that GI symptoms have an effect on child behaviour and well-being in 

children and adolescents with ASD.  All too little research focuses on the impact of GI 

symptoms on the child and on the entire family unit.  Little is known about how GI 

symptoms impact parental well-being.  The following study, Study 3 is an investigation 

of GI symptoms on parental stress, anxiety, depression, quality of life, and social 

support. 
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Study 3: An investigation of the relationship between gastrointestinal symptoms in 

autism spectrum disorder and parent stress, anxiety, depression, quality of life and 

social supportIntroduction  

1 Introduction 

Justification for Study 

As shown in Study 2, child GI symptoms have an impact on child behaviour and 

well-being.  In Study 2, children and adolescents with ASD and GI symptoms were 

found to have more sensory issues, challenging behaviour, comorbid psychopathology, 

sleep problems, more social deficits, and lower quality of life than children and 

adolescents with ASD, but without GI symptoms.  Yet, little is known about how child 

GI symptoms affect parental well-being, including levels of parenting stress, and quality 

of life in parents of children and adolescents with ASD.  While research has been 

conducted on parental stress in parents of children with ASD, little research has 

included GI symptoms as a potential contributing variable to parental stress, anxiety, 

depression, poorer quality of life, and less perceived social support.  Study 3 aims to 

explore the relationship between child GI symptoms and parental well-being in parents 

of children and adolescents with ASD.   

Relationship between GI Symptoms in ASD and parent variables 

Stress.  We know from Study 2 that GI symptoms are linked to reduced quality 

of life in children and adolescents with ASD, as well as sensory issues, challenging 

behaviour, comorbid psychopathology, and sleep problems.  Therefore GI symptoms 

exacerbate other behavioural issues and there is a link between GI symptoms and other 

increased symptoms.  The relationship between GI symptoms and challenging 
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behaviour is one that has been explored in previous research (Chaidez et al., 2014; 

Mazurek, Kanne, & Wodka, 2013). 

Similarly, the relationship between challenging behaviour and parental stress has 

been explored in previous research (Lovell & Wetherell, 2015; McStay, Dissanayake, 

Scheeren, Koot, & Begeer, 2014; Shawler & Sullivan, 2015; Woodman, Mawdsley, & 

Hauser-Cram, 2015).  A relationship has been established between GI symptoms and 

challenging behaviour.  We also know from previous research that there is a relationship 

between challenging behaviour and parental stress.  We need to investigate if there is a 

relationship between GI symptoms and parental stress.  One could hypothesise that an 

increase in GI symptoms would lead to an increase in parental stress.  While other 

researchers examined the relationship between parental stress and challenging 

behaviour in parents of children and adolescents with ASD, often other variables such 

as GI symptoms, are often not considered. 

Research has examined the effects of stress in parents of children with ASD 

(Foody, James, & Leader, 2014) and has examined the differences between fathers and 

mothers of children with ASD (Foody, James, & Leader, 2015).  While we know that 

higher levels of stress are prevalent in parents of children and adolescents with ASD, 

very little is known about the impact GI symptoms have on parental stress.   

Silva and Schalock (2012) investigated stress in parents of children with autism, 

under the age of six.  The research examined the core symptoms of autism, the 

comorbid behavioural symptoms, and the comorbid physical symptoms.  The 

researchers investigated bowel problems, including constipation and diarrhoea as a 

comorbid physical condition.  Bowel problems were found to be stressful for 31.8% of 

parents of children with ASD, compared to 5% of parents of typically developing 
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children and 17.9% of parents of children with other developmental disabilities.  Parents 

of children with ASD who exhibited bowel problems differed significantly from parents 

of typically developing children in parenting stress levels.  However, no significant 

differences were found between parents of children with ASD and parents of children 

with other developmental disabilities for bowel problems.  It was found that 9.3% of 

parents of children with autism endorsed bowel problems as “Very stressful on a daily 

basis” while 5.6% of parents endorsed these problems as “So stressful sometimes we 

feel we can’t cope”.   

Toileting training issues were also found to be a stressor for parents.  Silva and 

Schalock (2012) found potty training to be stressful for 50.5% of parents of children 

with autism, compared to 8.6% of parents of typically developing children.  It was 

found that 24.3% of parents of children with autism endorsed bowel problems as “Very 

stressful on a daily basis” while 11.2% of parents endorsed these problems as “So 

stressful sometimes we feel we can’t cope”.   

Anxiety and Depression.  Anxiety and depression are important areas of study in 

parents of children and adolescents with ASD.  Foody et al. (2015) reported that 

mothers of children with ASD reported higher levels of parental distress, anxiety, and 

depression than fathers.  This is supported by Ozturk, Riccadonna, and Venuti (2014) 

who found that mothers of children with ASD reported higher levels of depression than 

fathers of children with ASD.  Ozturk et al. (2014) found a relationship between 

parental distress and parental depression.  Pozo and Sarriá (2015) investigated stress, 

anxiety, depression, and well-being in three groups; parents of adults with ASD, parents 

of adolescents with ASD, and parents of young children with ASD.  It was found that 
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depression and anxiety were lower in parents of adults and adolescents with ASD, 

compared to parents of young children with ASD.  

Falk, Norris, and Quinn (2014) investigated parental predictors of stress, 

anxiety, and depression in parents of children with ASD.  Anxiety was predicted by 

maternal age, and the mother’s perceived ability to set behavioural limits.  Depression 

was predicted by child’s aggressive behaviour, a perceived lack of social support, and 

an externalized parental locus of control.  Kuhlthau et al. (2014) found that 40% of 

parents of children with ASD reported having clinical depression symptoms.  The 

authors found that married parents reported lower depression symptoms than parents 

who were not married.  Kuhlthau et al. (2014) also found that parents who had two or 

more children with special health care needs had more clinical depression symptoms 

than parents who had one child with special health care needs.  It was found that 51% of 

parents of children with ASD reported moderate or severe problems with anxiety or 

depression.  Foody et al. (2014) found that 19% of parents of children with ASD had 

anxiety scores in the severe range.  The authors found that increased number of unmet 

service needs predicted higher maternal depression.  

Quality of Life.  Kuhlthau et al. (2014) investigated health-related quality of life in 

parents of children with ASD.  Health; especially stress and mental health, of parents of 

children with ASD was found to be lower than normative populations.  Focus groups 

were also conducted and it was found that parental health-related quality of life was 

negatively influenced by their child’s ASD.  Parents mentioned that stress was caused 

by the child’s behavioural problems.  In parents of children with ASD, McStay, 

Trembath, and Dissanayake (2014b) found that child behaviour problems were 

associated with father’s perceptions of family quality of life.  The authors commented 

that more parents may stay at home due to their child behaviour problems, and “their 
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satisfaction with their quality of life may decrease due to being unable to actively 

engage in the community” (McStay et al., 2014b, p.3111).   

McStay, Trembath, and Dissanayake (2014a) examined maternal stress and 

quality of life in parents of children with autism from preschool age to adolescence.  It 

was reported that 17.6% of mothers of preschool children, 41% of mothers of early 

school age children, 17.9% of mothers of middle school age children, and 37% of 

mothers of early high school age children reported high satisfaction with their family 

quality of life.  It was found that high levels of satisfaction fluctuated between the 

different age groups.  Mothers of early school age children and adolescents reported 

significantly higher levels of satisfaction with their family quality of life than mothers 

of preschool and middle school age children. 

Social Support.   Research has been conducted on the relationship between perceived 

social support and a number of variables, including parental stress (McGrew & Keyes, 

2014), anxiety and depression, and quality of life (Hsiao, 2016).  Very little is known 

about the possible relationship between perceived parental social support and whether a 

child presents with GI symptoms or not.  It may be hypothesised that a parent of a child 

who is experiencing GI symptoms may have reduced access to supportive opportunities 

if a child is experiencing pain or symptoms such as diarrhoea or constipation.  This may 

lead parents to avoid unnecessary journeys outside the child’s home and school 

environments, and therefore a parent may have less access to social support.  However, 

as so little is known about GI symptoms and perceived social support, the current study 

aims to explore this relationship further. 
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Current Study 

The current study aims to explore the relationship between child GI symptoms 

and parental well-being.  The relationship between GI symptoms and parental stress, 

anxiety, depression, quality of life, and social support will be examined.  The aim of the 

study is to provide data on how GI symptoms affect the well-being of parents of 

children and adolescents with ASD. 

Method  

Participants 

Participants were 409 parents of children and adolescents with ASD (only one 

parent per family took part).  Gastrointestinal symptoms data was included for 409 

individual children and adolescents.  Of the participants, 95.4% (n=390) were female 

while 4.6% (n=19) were male.  The mean age was 40.34 years (SD=6.82), while the age 

range was from 24 to 62 years. 

Parental Measures 

Parenting Stress Index, Fourth Edition Short Form (PSI-4-SF).  The  

Parenting Stress Index-Short Form (PSI-4-SF; Abidin, 2012) identifies parent-child 

problem areas in parents.  It contains 36 items, and is divided into three domains; 

Parenting Distress (PD), Parent-Child Dysfunction Interaction (P-CDI), and Difficult 

Child (DC).  These domains combine to form a Total Stress score.  It is rated on a five-

point Likert scale from 1 (Strongly Agree) to 5 (Strongly Disagree).  Coefficient alphas 

for each PSI-4-SF are all above .90.  The psychometric characteristics of the PSI-4-SF 

have been examined (Reitman, Currier, & Stickle, 2002).   
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Hospital Anxiety and Depression Scale (HADS).  The Hospital Anxiety and 

Depression Scale (HADS; Zigmond & Snaith, 1983) is used to assess anxiety and 

depression.  It contains 14 items, and has two subscales; Anxiety and Depression.  

Responses are rated on a 4-point Likert scale ranging from 0 (Not at all) to 3 (Very 

Often Indeed).  A score of 0-7 is classified as normal for each score, 8-10 is classified as 

borderline abnormal (borderline case) and 11-21 is classified as abnormal.  Bjelland, 

Dahl, Haug, and Necklemann (2002) reviewed the validity of the HADS.  Cronbach’s 

alpha was found to be .68 to .93 (mean =.83) for the Anxiety subscale, while it was 

from .67 to .90 (mean=.82) for the Depression subscale.  Correlation between the 

HADS and other commonly used questionnaires were in the range .49 to .83.  

World Health Organization’s Quality of Life Questionnaire-BREF (WHOQOL-

BREF).  The World Health Organization’s Quality of Life Questionnaire-BREF 

(WHOQOL-BREF; The WHOQOL Group, 1998) was used to assess parent quality of 

life.  It is a shorter version of the original instrument, the WHOQOL-100.  It contains 26 

items and has a number of different domains including physical health, psychological 

health, social relationships, and environment.  Items are scored on a five-point scale.  

The WHOQOL Group (1998) found that the WHOQOL-BREF correlated highly with 

the domains of the original WHOQOL-100.  WHOQOL-BREF domain scores 

demonstrated good discriminant validity, content validity, internal consistency, and test-

retest reliability.  The WHOQOL-BREF has been used with parents of children with 

intellectual disabilities (Lin et al., 2009).  It has recently been validated for use with 

parents of children with ASD (Dardas & Ahmad, 2014). 
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Multidimensional Scale of Perceived Social Support.  The Multidimensional 

Scale of Perceived Social Support (MSPSS; Zimet, Dahlem, Zimet, & Farley, 1988) 

was used to assess perceived social support.  It contains 12 items.  Each item is rated on 

a 7-point Likert scale from 1(Very Strongly Disagree) to 7 (Very Strongly Agree).  The 

items are divided into factor groups relating to the source of social support, which are 

Family, Friends or Significant Other.  High internal consistency has been demonstrated 

(Canty-Mitchell & Zimet, 2000).  Good internal reliability and strong factorial validity 

has been demonstrated (Zimet, Powell, Farley, Werkman, & Berkoff, 1990).   

Child Measures 

Gastrointestinal Symptom Inventory.  The Gastrointestinal Symptom Inventory 

(Autism Treatment Network, 2005) is described in Study 1. 

 Procedure 

Participants were recruited through schools, ASD service providers (such as 

Ability West, Brothers of Charity, Callan Institute), parent support groups and online 

forums.  The poster used to recruit participants asked the question ‘Does your child with 

ASD have sleep problems or gastrointestinal symptoms?’  Parents were also asked to 

participate if their child did not have sleep problems or gastrointestinal symptoms.  

Once interested parents made contact, rating scales were posted to them with a stamped 

addressed envelope.  Rating scales were completed by parents independently according 

to the instructions printed on top of the questionnaires. 

Results  

Analyses 
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Child data was divided up into two groups; (1) GI symptoms or (2) No GI 

symptoms.  Children were included in the GI symptoms group if they presented with at 

least one GI symptom within the previous 3 months.  Children in the No GI symptoms 

group were individuals who had not presented with any GI symptoms within the 

previous three months.  There were 362 children in the GI symptoms group, and 46 in 

the No GI symptoms group.  Therefore, there were 362 parents of children with GI 

symptoms, and 46 parents of children with No GI symptoms in the current study. 

Chi-Square tests were used to determine associations between parental nominal 

variables and whether children and adolescents had GI symptoms or not to determine if 

there was an association between variables.  T-tests and MANOVAs were conducted to 

assess differences in those who display GI symptoms compared to those with no GI 

symptoms with group (GI symptoms or No GI symptoms) being the independent 

variable and the other variables being the dependent variables.  Bonferroni adjustment 

for multiple comparisons was applied where multiple t-tests were conducted.  As there 

was an unequal sample size between the GI symptoms group and the No GI symptoms 

group, Levene’s test for homogeneity of variance was used every time a t-test was 

conducted.  Box’s M was conducted when MANOVAs were conducted. 

Demographic Information 

Demographic information is included in Table 21.  Chi-Square tests were run to 

determine if there was an association between group (GI symptoms or no GI symptoms) 

and parental level of education, gender, marital status, or whether parent was currently 

ill.  No association was found between GI symptoms and parental level of education 

(p=.290), marital status (p=.216), or whether parent was currently ill (p=.421).  A t-test 

was run to determine if there was a difference between parental age and group (GI 
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symptoms or No GI symptoms).  No significant difference was found between parent 

age (p=.305) and whether a child had GI symptoms or not.   

Relationship between Child GI Symptoms and Parent Variables 

Parenting Stress and Child GI Symptoms.  On the PSI-SF, it was found that 2.2% 

(n=9) of parents engaged in defensive responding.  Defensive responding was 

significant if a participant scored a sum of 10 or less on a selected number of items of 

the PSI-SF.  T-tests were conducted to determine if there was a difference in parental 

stress levels between those in the GI symptoms group and those in the No GI symptoms 

group.  Group (GI symptoms or No GI symptoms) was the independent variable and the 

PSI-SF subscales were the dependent variables.  A summary of the PSI-SF subscale 

means, standard deviations, cut-offs across participants, and results of the t-tests are 

shown in Table 22.   It was found that parents of children with GI symptoms scored 

significantly higher on the subscale Difficult Child (m=40.63) than parents of children 

without GI symptoms (m=36.93).  

Parent Quality of Life and Child GI Symptoms.  It was found that 22% (n=88) of 

participants rated their quality of life as very good, while 51% (n=204) rated it as good.  

It was found that 19% (n=76) considered their quality of life neither good nor poor, 

while 7.5% (n=30) considered it to be poor, and 0.5% (n=2) considered it to be very 

poor.  It was reported that 13.3% (n=53) were very satisfied with their health, 43% 

(n=172) were satisfied, and 18.8% (n=75) were neither satisfied nor dissatisfied.  It was 

found that 20.5% (n=82) were dissatisfied and 4.5 % (n=18) were very dissatisfied with 

their health.  A MANOVA was conducted with group (GI symptoms or No GI 

symptoms) as the independent variable and WHOQOL-BREF domain scores as the 

dependent variables.  A summary of the WHOQOL-BREF domain means, standard 
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deviation, and results of the MANOVA can be found in Table 23.  It was found that 

parents of children and adolescents with GI symptoms had significantly lower scores on 

the domain of Social Relationships in the WHOQOL-BREF (m=52.68) than parents of 

children and adolescents without GI symptoms (m=63.65).  Significantly lower scores 

were found in the WHOQOL-BREF domain of Environment for parents of children 

with GI symptoms (m=62.45) than parents of children without GI symptoms (m=69.57). 

Table 21 

Demographic Information including age, gender, education level, marital status of 

parents, and whether they are currently ill or not 

Variable  n (%) 

Age M (40.34 years) SD (6.82 years) 

Gender  

 Male 19 (4.6%) 

 Female 390 (95.4%) 

Education Level  

 No education 1 (0.2%) 

 Primary education 6 (1.5%) 

 Secondary education 141 (34.5%) 

 Tertiary education 261 (63.8%) 

Marital Status  

 Single 29 (7.1%) 

 Married  281 (68.7%) 

 Living as Married 39 (9.5%) 

 Separated 27 (6.6%) 

 Divorced 31 (7.6%) 

 Widowed 2 (0.5%) 

Currently Ill  

 Yes 76 (18.6%) 

 No 333 (81.4%) 
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Table 22 

PSI-SF Means, Standard deviations, results of t-tests, and frequency and percentage of participants with normal scores, high scores and 

clinically significant scores 

Subscale M SD t p Normal High Score Clinically Significant 

     n % n % n % 

Parental Distress (PD) 36.13 10.12 -1.21 .226 231 56.5% 23 5.6% 155 37.9% 

Parent-Child Dysfunctional 

Interaction (PCD-I) 

 

31.68 

 

8.81 

 

-1.58 

 

.116 

 

244 

 

59.7% 

 

30 

 

7.3% 

 

135 

 

33% 

Difficult Child (DC) 40.22 9.42 -2.52     .012* 153 37.4% 34 8.3% 222 54.3% 

Total Score 107.73 24.39   211 51.6% 34 8.3% 164 40.1% 

*p<.05           
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Parent Social Support and Child GI Symptoms.  A t-test was conducted to determine 

if there was a difference in parental perceived social support between parents of 

children and adolescents with ASD and parents of typically developing children and 

adolescents.  Group (GI symptoms or No GI symptoms) was the independent variable 

and MSPSS score was the dependent variable.  A summary of the MSPSS means, 

standard deviations and results of the t-test are shown in Table 24.  A significant 

difference was found between parents of children with and without GI symptoms on 

their perceived social support, t (406) = -4.21, p=.016.  Parents of children with GI 

symptoms had lower scores of perceived social support (m=53.69), compared to parents 

of children without GI symptoms (m=60.57).  Further t-tests were conducted to 

determine which GI symptoms were affected.  The individual GI symptoms were the 

independent variables, and the MSPSS score was the dependent variable.  Specifically, 

there was a significant difference between parents of children with and without 

constipation on their perceived social support, t (374) = -3.53, p=<.01, with parents of 

children with constipation presented with lower scores of perceived social support 

(m=52.20), compared to parents of children without constipation (m=59.24).   

Table 23 

WHOQOL-BREF Means, Standard deviations and results of MANOVA 

Subscale M SD F p 

Physical Health 65.27 19.12 1.84 .176 

Psychological 

Health 

60.08 19.06 .71 .339 

Social 

Relationships 

53.98 24.17 8.12 .005** 

Environment 63.28 17.98 6.48 .011* 

*p<.05   **p<.01     
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Table 24 

MSPSS Mean, Standard deviation, and results of t-test 

Variable M SD t p 

MSPSS Total 

Score 

54.46 18.35 -2.41 .016* 

*p<.05     

Discussion  

The Parenting Stress Index subscale of Difficult Child was significantly higher 

in parents of children and adolescents with GI symptoms than in those without GI 

symptoms.  A child presenting with GI symptoms led parents to report more difficulties 

relating to stress with their child.  This is not a surprising finding, as it was hypothesised 

that having a child with GI symptoms would be a stressful experience for parents.  

Parents of children and adolescents with ASD experienced high levels of stress in 

general with 40.1% of parents receiving clinically significant total scores on the 

Parenting Stress Index-Short Form. 

Lower levels of quality of life were found in parents of children and adolescents 

with GI symptoms compared to parents of children and adolescents without GI 

symptoms.  Specifically, parents of children with GI symptoms had lower scores on the 

WHOQOL-BREF domains of Social Relationships and Environment.  Parents of 

children with GI symptoms are less satisfied with their personal and social relationships 

with others.  This may be due to a parent having a large burden of care due to caring for 

a child who presents with GI symptoms.  Parents of children with GI symptoms also 

experience quality of life issues in relation to their environment.  Our finding of the 

relationship between GI symptoms and reduced parental quality of life is a novel 
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finding.  Future research needs to expand on this and is needed to better understand the 

role that GI symptoms play on parental quality of life. 

The finding of lower quality of life in terms of social relationships is supported 

by our finding of lower levels of perceived social support in parents of children with GI 

symptoms.  Parents of children with GI symptoms had lower scores on a measure of 

perceived social support than parents of children and adolescents without GI symptoms.  

Specifically, it was found that there were lower measures of perceived social support in 

parents of children who experienced constipation, in comparison to parents whose 

children did not present with constipation.  This finding highlights the need for more 

support to be given to parents and the importance of services, such as respite care which 

could give parents some time to encourage social relationships, which in turn could 

possibly be a good support to them in the future. 

There a number of limitations of the current study.  Child GI symptoms were 

assessed by a parental report measure, rather than by clinical evaluation of GI 

symptoms.  However, Gorrindo et al. (2012) found high agreement between parental 

report and clinical evaluation of GI symptoms.  The majority (95.3%) of the parents 

who participated in the current study were mothers.  This makes it difficult to generalise 

the findings to parental well-being, when the study is mostly about maternal well-being.  

Every effort was made to recruit fathers, but it appears that fathers of children and 

adolescents with ASD are less likely to be involved in ASD research. 

In summary, this study was the first to investigate the relationship between child 

GI symptoms and parental well-being.  The study found a number of novel findings.  

The parenting stress of Difficult Child on the PSI-SF was found to be greater in parents 

of children with GI symptoms, compared to those without GI symptoms.  This is the 
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first study to demonstrate the relationship between parental stress and child GI 

symptoms.  Numerous studies have focused on whether parents of children and 

adolescents with ASD experienced higher stress levels than parents of typically 

developing children and adolescents.  Yet, little research focuses on the comorbid 

conditions that may increase parental stress levels.  Future research needs to be 

conducted in the area of parental stress and child GI symptoms.     

Parents of children with GI symptoms had reduced quality of life, especially in 

social relationships and the environment, in comparison to parents of children with no 

GI symptoms.  This is the first study that investigated GI symptoms and parental quality 

of life.  By treating GI symptoms, it can be hypothesised that parental quality of life 

may be improved.  Future research is needed to test this hypothesis. 

A key finding was the relationship between perceived social support in parents 

and the presence of GI symptoms in children and adolescents.  GI symptoms are 

affecting the amount of social support that parents are receiving.  This is the first study 

to demonstrate the relationship between child GI symptoms and parental social support.  

Likewise due to the other challenges associated with GI symptoms, such as challenging 

behaviour, parents may perceive that they have less social support.  GI symptoms are 

stressful for children with ASD and for their parents.  All too little research focuses on 

GI symptoms and all too often parents do not receive guidance and support on GI 

symptoms from healthcare professionals due to the lack of knowledge in this area.  By 

conducting more research on GI symptoms, more awareness will be given to this area of 

research and the most effective treatment options can be determined.   

Chapter 1 and Chapter 2 have demonstrated that GI symptoms are a common 

comorbid condition in children and adolescents with ASD.  Chapter 3 provided a 
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literature review on GI symptoms in ASD and Chapter 4 has determined that GI 

symptoms affect child behaviour and well-being, and parental well-being.  This 

concludes the GI symptoms in ASD section of the thesis.  The following section is on 

sleep problems in ASD. 
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Chapter 5  

Sleep problems in autism spectrum disorder: A literature review 

  

This chapter has been published: Mannion, A., & Leader, G. (2014) Sleep Problems in 

Autism Spectrum Disorder: A literature review. Review Journal of Autism and 

Developmental Disorders, 1(2), 101-109. 
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Introduction 

Study 1 found that sleep problems are a common comorbidity in children and 

adolescents with ASD, and that sleep problems persist over a two-year time period.  The 

current section of the thesis focuses on sleep problems in ASD.  The following chapter 

provides a literature review on sleep problems in ASD.  In their review of comorbidity 

and autism, Matson and Goldin (2013) included a list of questions that need to be 

addressed including determining the most common comorbid disorders, how symptoms 

are expressed, how best to assess and diagnose these disorders and what intervention 

strategies are likely to be most efficacious.  The aim of the current chapter is to provide 

an overview of some of the possible answers to these questions for the topic of sleep 

problems in ASD.  Matson and Goldin (2013) found sleep disturbance to be the second 

most common comorbid physical condition studied, after epilepsy.  While research is 

increasing in the area of sleep problems in autism, there is a need for more research.  

This chapter aims to provide an overview of the key issues in this area for researchers 

and clinicians alike. 

Sleep Problems and ASD Comorbidity 

Prevalence 

High prevalence rates have been found for sleep problems in ASD in recent 

research studies.  Rzepecka et al. (2011) reported sleep problems in 77.2% of children 

with ASD.  Consistent with this finding, Mannion et al. (2013) found that 80.9% of 

children with ASD had sleep problems.  Goldman et al. (2011) found a smaller 

prevalence of sleep problems, where 33% of their sample were identified as poor 

sleepers.  Park et al. (2012) found that 47% of children with ASD had at least one sleep 

problem.   
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Importance of studying sleep problems 

Sleep affects not only the child, but the entire family unit.  Sleep is essential for 

daily functioning.   Relationships have been found between lack of sleep and daytime 

challenging behaviour in individuals with ASD.  Goldman et al. (2011) found that poor 

sleepers with ASD had more behavioural problems than good sleepers with autism.  

Understanding the relationship between sleep and its correlates will mean having a 

better understanding of how best to provide treatment for sleep problems in those with 

ASD. 

Assessment 

Objective Measures used to assess sleep.  Hodge, Parnell, Hoffman, and Sweeney 

(2012) conducted a literature on the objective and subjective in children with ASD.  The 

review included the following objective measures: 1) Polysomnography; 2) Actigraphy 

and 3) Videosomnography.  Polysomnography provides information on sleep stages and 

the physiologic activities that occur during sleep (e.g. eye movements, muscle activity, 

brainwave activity, oxygen saturation levels) (Hodge et al., 2012).  Malow et al. (2006) 

combined polysomnography with parental report data to investigate sleep problems.   

Actigraphy is an objective measure of sleep that is conducted by monitoring 

night time movement of the limbs (Hodge et al., 2012).  It involves wearing a 

wristwatch-like microcomputer that records motion.  Meltzer, Montgomery-Downs, 

Insana, and Walsh (2012) have provided a thorough review on the use of actigraphy for 

assessment in paediatric sleep research.  This may be useful for researchers embarking 

on actigraphy research.  Wiggs and Stores (2004) combined parental report with 

actigraphy.  Adkins et al. (2012) combined actigraphy with the Children’s Sleep Habits 

Questionnaire (CSHQ) (Owens et al., 2000) in order to investigate the effectiveness of a 

standardised pamphlet on insomnia.  Similarly, Goodlin-Jones, Tang, Liu, and Anders 
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(2008) combined actigraphy with the CSHQ and sleep diaries. Goodlin-Jones, Sitnick, 

et al. (2008) found that actigraphy, the CSHQ and parent sleep logs were significantly 

correlated. Meltzer (2011) assessed sleep using actigraphy on mothers, fathers and 

children in order to investigate the relationship between sleep and depressive symptoms 

in parents of children with ASD. 

Souders et al. (2009) commented that children with autism often have sensory 

challenges, such as tactile defensiveness.  Souders et al. (2009) piloted an alternative 

approach to address these concerns by placing the actigraph in a pocket in the upper 

sleeve arm area of a pyjama top.  This method of data collection was found to be as 

reliable as actigraphs worn on the wrist, and was found to be tolerable for children with 

autism.  This alternative validated method of actigraph placement was also implemented 

by Adkins et al. (2012). 

Videosomnography is an objective measure of sleep in which a portable time-

lapse video recording system is placed in the bedroom (Anders & Sostek, 1976; Hodge 

et al., 2012).  Sitnick, Goodlin-Jones, and Anders (2008) compared videosomnography 

with actigraphy.  Findings were 94% overall agreement between the two measures.  

Actigraphy was shown to have poor agreement for detecting nocturnal awakenings, 

compared with video observations in pre-school aged children.  The authors suggested 

exercising caution in using actigraphy as the only method of assessment.  Hodge et al. 

(2012) commented that polysomnography and actigraphy may be difficult for some 

children with ASD to tolerate.  The authors recommended that researchers consider 

using videosomnography as an alternative to or in combination with actigraphy.   
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Subjective Measures to assess sleep.  Spruyt and Gozal (2011a) provided a 

comprehensive review of the currently available paediatric sleep questionnaires.  While 

it is important that researchers investigating sleep problems in ASD use tools that have 

been piloted and validated for an ASD population, Spruyt and Gozal’s review is a very 

useful starting point for researchers and clinicians.  Spruyt and Gozal (2011b) also 

wrote a review on Dos and Don’ts of developing paediatric sleep questionnaires.  

Should a researcher not find a questionnaire suitable for their research, this review 

provides considerations that may be adhered to when designing a sleep assessment. 

Three of the questionnaires that have been used with children with ASD include 

the Behavioral Evaluation of Disorders of Sleep (BEDS) (Schreck, 1998; Schreck, 

Mulick, & Rojahn, 2003), Children’s Sleep Habits Questionnaire (CSHQ) (Owens et 

al., 2000) and the Family Inventory of Sleep Habits (FISH) (Malow et al., 2009).  The 

BEDS was developed for use for children aged 5 to 12 years and consists of 107 items.  

It was used in Taylor, Schreck, and Mulick (2012).  The CSHQ is a 33 item 

questionnaire for children aged 4 to 12 years.  It has also been used for younger children 

from the age of 2 onwards (Goodlin-Jones. Sitnick, et al., 2008).  It has recently been 

administered in Hollway, Aman, and Butter (2013) and Mannion et al. (2013).  The 

FISH provides a quantitative scale of sleep habits, including bedtime routine, sleep 

environment and parental interactions.  It has been validated as a 12 item scale.  It was 

recently used in Malow et al. (2014).   

In their review, Hodge et al. (2012) discussed the following subjective sleep 

measures: 1) Sleep diaries; 2) Single-item responses and 3) CSHQ.  The authors 

commented that there is modest evidence to suggest that a parent-report measure such 

as the CSHQ can be superior to single-item responses for assessing children’s sleep 
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quality.  Hodge et al. (2012) encouraged researchers to use multiple and objective 

measures of children’s sleep.   

 Relationships between Sleep Problems in ASD and other variables 

Hollway and Aman (2011a) conducted a comprehensive literature review on the 

sleep correlates of pervasive developmental disorders.  The current chapter aims to 

provide an overview of some of the key correlates in ASD specifically.  To expand on 

Hollway and Aman (2011a), we will discuss the relationships between sleep problems 

in ASD and other variables that were not discussed in depth in Hollway and Aman 

(2011a), such as parental stress and psychological distress, GI symptoms and sensory 

issues.  Where possible, new additions to the literature since 2011 will be discussed.   

Parental Stress and Psychological Distress 

Richdale et al. (2000) investigated sleep problems and family stress in 

individuals with intellectual disability.  Richdale et al. (2000) found that the presence of 

sleep problems was associated with both the intensity and frequency of family hassles in 

their parents.  Gallagher, Phillips, and Carroll (2009) investigated sleep quality in 

parents of children with developmental disabilities. The majority of parents were carers 

of children with autism (55% of all participants), while the remainder of parents cared 

for children with Down Syndrome and other syndromes.  The authors found that that 

parenting stress emerged as the strongest predictor of poor sleep quality in parents 

caring for children with developmental disabilities.   

In the ASD literature, Hodge, Hoffman, Sweeney, and Riggs (2013) examined 

the relationship between children’s sleep and mother’s mental health for mothers of 

children with and without ASD.  The authors found that children’s sleep significantly 

predicted maternal mental health, maternal sleep and maternal stress.  The authors found 
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that mothers of children with ASD reported more problems related to their children’s 

sleep, their own sleep, greater stress and poorer mental health.   

Meltzer (2011) recruited both mothers and fathers in their study and used 

actigraphy to investigate factors associated with parent depressive symptoms.  Maternal 

depressive symptoms were associated with shorter child sleep quantity, increased child 

sleep disturbances, shorter maternal sleep quantity and poorer maternal sleep quality.  

Child sleep quantity was found to predict maternal depressive symptoms.  For fathers, 

paternal depressive symptoms were associated with increased child sleep disturbances 

and poorer paternal sleep quality.  Sleep quality predicted paternal depressive 

symptoms.  

Developmental Regression 

Cortesi, Giannotti, Ivanenko, and Johnson (2010) commented on the possible 

relationship between sleep problems and developmental regression.  Hollway et al. 

(2013) found that there were more sleep problems in children who had regressed that 

those who had no developmental regression.  Hansen et al. (2008) reported no 

significant differences were found between the children with or without regression in 

terms of sleep problems. This is an area where more research is needed. 

Language and Communication 

When examining the relationship between sleep problems and communication, it 

was reported that communication problems were predicted by increased sensitivity to 

environmental stimuli (such as noise, light etc.) in the bedroom and screaming at night 

(Schreck, Mulick, & Smith, 2004).  This finding is consistent with Taylor et al. (2012) 

who reported that more hours slept per night combined and fewer hours of night waking 

with screaming and more sensitivity to sleeping environment disturbances predicted 
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children’s higher communication scores.  The authors explained those who slept more 

hours without waking each night showed better communication skills.  Hollway et al. 

(2013) found that the communication domain of the Vineland Adaptive Behavior Scales 

(VABS; Sparrow, Balla, & Cicchetti, 1984) predicted sleep dysfunction.  An inverse 

association was found between communication and sleep duration.  Gabriels, Cuccaro, 

Hill, Ivers, and Goldson (2005) found a significant correlation between non-verbal IQ 

scores and sleep problems. Children with ASD and lower non-verbal IQs had more 

sleep problems than those with higher non-verbal IQs.  Sikora, Johnson, Clemons, and 

Katz (2012) found no significant difference between those with mild and moderate sleep 

problems to those with severe sleep problems in communication scores.   

Adaptive Behaviour 

Hollway and Aman (2011a) found that neither daily living skills scores nor 

social behavioural skills scores on the Vineland Adaptive Behavior Scale (VABS) 

(Sparrow et al., 1984) predicted sleep problems.  Taylor et al. (2012) investigated the 

relationship between sleep disruption and adaptive behaviour.  More hours slept per 

night and hours napped during the day predicted better adaptive behaviour composite, 

motor skills scores and socialisation scores on the VABS.  More hours slept per night 

predicted daily living skills.  Sikora et al. (2012) found that those with moderate to 

severe sleep problems had the lowest VABS composite score when compared to those 

with mild sleep problems or good sleepers.  For the Daily Living Skills domain, there 

was no difference between the good sleepers and those with mild sleep problems for 

both pre-school and school-aged children.  However, there were differences between the 

good sleepers and those with moderate to severe sleep problems for pre-school children.  

For the Socialisation domain, there were differences in scores between the good 

sleepers and the sleep problems groups for school aged children, but no differences 
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were evidenced for the pre-school aged children.  Schreck, Mulick, and Smith (2004) 

reported that fewer hours of sleep per night predicted social skills deficits.   

Autism Severity 

In their literature review, Hollway and Aman (2011a) found that out of the 11 

studies that they analysed investigating the relationship between autism severity and 

sleep problems, autism symptom severity was significantly associated with sleep 

disturbance in 77% of the studies.  The authors commented that children with more 

severe cases of ASD were more likely to develop sleep disturbances.  This is supported 

by Mayes and Calhoun (2009) who reported that sleep problems increased with severity 

of autism symptoms and with severity of parent reported symptoms.  The authors also 

found that autism severity was the single most powerful predictor of sleep problems and 

explained 20% of the variance (Mayes & Calhoun, 2009).  Schreck, Mulick, and Smith 

(2004) reported that fewer hours of sleep per night predicted overall autism severity 

scores.  Therefore the fewer hours slept, the more severe were the symptoms of autism.  

Hollway et al. (2013) found that the core symptoms of autism and autism subtype 

predicted sleep quality in children with ASD. 

Challenging behaviour 

There is a large amount of research in support of the relationship between sleep 

problems and challenging behaviour.  Cortesi et al. (2010) commented on the 

importance of intervening with children with ASD and sleep problems in order to 

improve daytime functioning.  Gregory and Sadeh (2012) discussed behavioural 

problems and sleep problems in typically developing children and adolescents in their 

review and commented that behavioural problems such as aggression, conduct disorders 

and addiction have received less attention in the literature.  We must consider the role 

that intellectual disability plays in children with ASD who display sleep problems.  In a 
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sample of children with intellectual disability, children with intellectual disability and 

severe sleep problems showed more severe levels of daytime problem behaviour, such 

as aggression, non-compliance and hyperactivity than those without sleep problems 

(Didden et al., 2002).  Sleep problems were associated with the presence of problem 

behaviour in children with an intellectual disability (Richdale et al., 2000). 

In the ASD literature, Goldman et al. (2011) found that poor sleepers had a 

higher percentage of behavioural problems (such as stereotypy and self-injurious 

behaviour) than good sleepers.  Schreck, Mulick, and Smith (2004) reported that 

stereotypic behaviour was predicted by fewer hours of sleep per night and screaming 

during the night.  Sleep problems increased with severity of parent reported symptoms, 

such as oppositional behaviour, aggression and explosiveness (Mayes & Calhoun, 

2009).  Medication usage, sleep problems and anxiety accounted for 42% of the 

variance in challenging behaviour, with sleep problems being the strongest predictor 

(Rzepecka et al., 2011).   

Gabriels et al. (2005) reported a significant correlation between sleep problem 

total score and repetitive behaviours.  This is supported by Goldman et al. (2009), who 

also reported a relationship between sleep problems and repetitive behaviour.  Poor 

sleepers with ASD showed higher levels of compulsive and ritualistic behaviours than 

good sleepers with ASD.  Night-time fragmentation of sleep was significantly 

associated with total repetitive behaviour as well as the individual scales of compulsive 

behaviours, need for sameness, and restricted behaviours. 

Park et al. (2012) found that children with ASD and sleep problems were more 

likely to have aggressive behaviours and externalizing problems compared to children 

with ASD without sleep problems.  In support, Sikora et al. (2012) found that children 
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with ASD and sleep problems have more externalizing and internalizing behaviour 

problems than those with ASD and no sleep problems.  It was reported that children 

with moderate to severe sleep problems had greater behaviour difficulties than those 

with mild to moderate sleep problems.  In Hollway et al. (2013), the authors commented 

that they have data in preparation examining the relationship between sleep problems 

and aggression.  

Comorbid Psychopathology 

In their review, Gregory and Sadeh (2012) commented on the links between 

sleep and psychopathology is likely bidirectional.  While their review was in relation to 

typically developing individuals and individuals with various psychological disorders, 

we must consider the possibility that this bidirectionality between sleep problems and 

psychopathology is a feature in individuals with ASD also.  In the typically developing 

literature, Leahy and Gradisar (2012) discussed the bidirectional relationship between 

paediatric sleep and anxiety.  Their review provided preliminary support that sleep 

problems may lead to the later development of anxiety in children and adolescents.  The 

neurotypical literature also examined the possibility of a link between mild sleep 

disordered breathing and psychiatric disorders (Gold, 2011).  In their commentary, 

Vgontas and Fernandez-Mendoza (2011) reported that Gold’s review of the literature 

does not support the link due to methodological limitations in the studies included in 

Gold’s article. 

In the ASD literature, a number of studies have found links between sleep 

problems and comorbid psychopathology. Goldman et al. (2011) found that younger 

children who were poor sleepers displayed more hyperactivity and poorer eating habits 

than good sleepers.  Poor sleepers had a higher percentage of problems overall.  Mayes 

and Calhoun (2009) investigated variables related to sleep problems in children with 
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ASD.  Sleep disturbances was related to oppositional behaviour, aggression, 

explosiveness, attention deficit, hyperactivity, anxiety, depression and mood variability.   

 Hollway and Aman (2011a) conducted a review of sleep correlates in pervasive 

developmental disorders.  With regards to internalizing behaviour, the authors noted 

that the measures used in a number of studies that they reviewed, such as the Strengths 

and Difficulties Questionnaire (SDQ) (Goodman, 2001) and the Youth Self Report 

(YSR) (Achenbach, 1991a) and Child Behavior Checklist (CBCL) (Achenbach, 1991b) 

have been validated for typically developing children.  Therefore, it is important that 

comorbid psychopathology measures are used that are validated for individuals with 

ASD, such as the Autism Spectrum Comorbidity-Children (ASD-CC) (Matson & 

González, 2007).  Mannion et al. (2013) investigated the relationship between sleep 

problems and comorbid psychopathology.  The authors found that the under-eating and 

avoidant behaviour sub-scales on the Autism Spectrum Comorbidity-Children (ASD-

CC) (Matson & González, 2007) predicted the total score on the Children’s CSHQ. 

Hollway and Aman (2011a) commented on the need for future research to 

examine the relationship between sleep, anxiety and depression and on the importance 

of separating individuals with anxiety from individuals with depression.  Their review 

found that internalizing behaviour along with autism severity were the two strongest 

predictors of sleep disturbances with ASD.  Therefore, this shows the importance of 

future research examining internalizing behaviour as part of comorbid psychopathology.  

Hollway et al. (2013) found that anxiety was associated with sleep disturbances 

in data analysed from the Autism Treatment Network (ATN).  Malow et al. (2006) 

found that anxious/depressed behaviour and affective problems correlated with sleep 

latency.  Good sleepers with ASD showed fewer affective problems than poor sleepers 
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with ASD.  Park et al. (2012) examined the relationship between sleep problems and 

comorbid psychopathology in children with ASD and their unaffected siblings.  

Children with ASD who also had comorbid sleep problems were more likely to have 

withdrawal problems, somatizing problems, internalizing problems and overall total 

behaviour problems than children with ASD who did not have sleep problems.  This is 

supported by Sikora et al. (2012) who found that children with ASD and sleep problems 

had more internalizing and externalising behaviour problems than those with ASD and 

no sleep problems. 

Attention-Deficit/Hyperactivity Disorder (AD/HD) 

In their review of sleep problems, Gregory and Sadeh (2012) discussed the 

research conducted investigating the relationship between sleep problems and AD/HD.  

In their review, Hollway and Aman (2011a) reported that externalising behaviour and 

sleep problems were associated in 70% of the comparisons of studies that the authors 

conducted.  The authors commented on need for research to determine whether sleep 

deprivation influences externalising behaviour, whether externalising behaviour 

influences sleep or whether there is a bidirectional relationship between the two.   

Tsai et al. (2012) compared children with ASD to those with AD/HD, epilepsy, 

and to typically developing controls.  They found there were more current and lifetime 

sleep problems in children with ASD and AD/HD than in children with epilepsy.  This 

was especially so for sleep problems like snoring and restless legs syndrome.  Matson, 

Rieske, and Williams (2013) conducted a thorough review of the relationship between 

ASD and AD/HD.  In their discussion of possible sleep problems in those with ASD 

and a comorbid AD/HD diagnosis, the authors commented on the necessity for 

evaluation of sleep disorders.  The authors commented that sleep problems should be 
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treated prior to the re-evaluation of AD/HD symptoms to ensure that symptoms were 

not due to a primary sleep disorder. 

GI Symptoms 

Mannion and Leader (2014b) commented on the comorbidity between sleep 

problems and GI symptoms.  Mannion et al. (2013) found that total number of GI 

symptoms predicted sleep problems.  Mannion and Leader (2013) found that 67.8% of 

children and adolescents with ASD had both sleep problems and GI symptoms.  The 

authors found that sleep problems also predicted GI symptoms.  Sleep disordered 

breathing and daytime sleepiness predicted both abdominal pain and bloating. 

This finding of GI symptoms predicting sleep problems is supported by Hollway 

et al. (2013).  Hollway et al. (2013) found that GI problems including constipation and 

diarrhoea predicted total scores on the CSHQ, which was the same measure used by 

Mannion et al. (2013).  GI symptoms predicted sleep anxiety in Hollway et al.’s (2013) 

research.  This is supported by Mannion et al.’s (2013) finding of the relationship 

between GI symptoms and sleep anxiety.  The relationship between sleep problems and 

GI symptoms is supported by Williams et al. (2012a).  The authors reported that 

abdominal pain predicted sleep anxiety.  The relationship between sleep problems and 

GI symptoms is one that needs to be further explored in future research. 

Epilepsy 

Hollway et al. (2013) found that epilepsy did not predict sleep disturbance in 

their study of children with ASD.  Hollway et al. (2013) commented that the result is 

inconclusive in determining if epilepsy is part of a bidirectional theoretical framework 

on sleep dysfunction.  Epilepsy did not predict sleep problems in Mannion et al. (2013).  

Tsai et al. (2012) found that sleep problems were more common in children with ASD 
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and AD/HD than with epilepsy.  However, the authors commented on the comorbidity 

between ASD and AD/HD and epilepsy, and the importance of being aware of the 

occurrence of sleep problems in neurodevelopmental conditions. 

In their review, van Golde, Gutter, and de Weerd (2011) examined sleep 

disturbances in people with epilepsy.  The authors commented on the complexity of the 

interaction between epilepsy and sleep problems.  The article discussed the effect sleep 

disturbances can have on quality of life in individuals with epilepsy.  Quality of life in 

individuals with ASD and comorbid epilepsy and sleep problems is an area of future 

research. 

Sensory Issues 

Goldman et al. (2011) found that sensory issues were more common in poor 

sleepers than in good sleepers.  Hollway et al. (2013) found that children with ASD who 

were under-responsive, sensory seeking and who displayed auditory filtering problems 

had more difficulty sleeping.  Those who had lower scores or more impairments in taste 

and smell sensitivities were associated with increased sleep anxiety.  The authors 

commented on the need for more research on physiological arousal, sensory sensitivities 

and sensory seeking behaviour in relation to sleep disturbance.  

Age related variations in sleep problems 

Goldman et al. (2012) investigated the variations in sleep problems from 

childhood to adolescence.  The authors reported that for all of the sleep problems, 

differences were found between children younger than 7 and children 11 years and 

older.  The authors reported that sleep problems persist throughout the age span from 

early childhood through adolescence. Sleep problems also vary depending on the age of 

the child.   Parents of younger children were more likely to report problems with sleep 



Chapter 5 

 

164 

anxiety, bedtime resistance, night wakings and parasomnias.  The parents of adolescents 

reported more problems with falling asleep, getting enough sleep and daytime 

sleepiness.  Hollway et al. (2013) found an inverse association between age and sleep 

outcomes. The authors commented on the need for continued study in this area. 

Recommendations for treatment 

Malow et al. (2012) provided a practice pathway for the identification, 

evaluation and management of insomnia in children and adolescents with ASD.  The 

consensus of sleep experts concluded: 1) All children who have ASD should be 

screened for insomnia; 2) Screening should be done for potential contributing factors, 

including other medical problems; 3) The need for therapeutic intervention should be 

determined; 4) Therapeutic interventions should begin with parent education in the use 

of behavioural approaches as a first-line approach; 5) Pharmacological therapy may be 

indicated in certain situations; and 6) there should be a follow-up after any intervention 

to evaluate effectiveness and tolerance of the therapy.   

Adkins et al. (2012) investigated where a pamphlet alone could be used by 

parents to help their child’s insomnia.  It was determined that the pamphlet alone 

without further instruction for its use did not significantly improve children’s sleep 

patterns.  Sleep efficiency did show significant improvement but the authors 

commented that it was unlikely to be clinically significant.  Malow et al. (2014) 

expanded on this study and provided sleep education for parents of children with ASD.  

Parent-based sleep education was found to be associated with improved sleep onset 

delay in children with ASD.  Weiskop, Richdale, and Matthews (2005) also used parent 

training.  The authors found that settling problems, night waking and co-sleeping were 

effectively reduced.  Parent-based sleep education is a very interesting area for future 

research.   
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When considering treatment fidelity, it is important to be aware of parental 

perceptions of efficacy.  Williams, Sears, and Allard (2006) investigated parental 

perceptions of efficacy of sleep interventions.  Behavioural strategies considered most 

effective by parents included establishing a bedtime routine, bringing the child into the 

parent’s bed, wrapping the child, using a noise masker and allowing the child to have 

toys in bed.  Medication was used much less frequently than behavioural interventions.   

Behavioural interventions have been used in many studies to reduce sleep 

problems in children with ASD.  Moon, Corkum, and Smith (2011) used the following 

behavioural strategies: faded bedtime with response cost and positive reinforcement for 

children with insomnia.  Parents were provided with a treatment handbook and weekly 

telephone contact with a therapist.  Mean sleep onset latency was reduced for all 3 

children, and the results were generally maintained at 12 week follow-up.  Vriend, 

Corkum, Moon, and Smith (2011) conducted a systematic review on the effectiveness 

of behavioural treatment of sleep problems in children with ASD.  Standard extinction 

and scheduled awakenings met criteria for possibly efficacious interventions for sleep 

problems.  More research is needed to determine the efficacy of graduated extinction, 

faded bedtime, stimulus fading and chronotherapy.  Turner and Johnson (2013) 

reviewed behavioural interventions for children with ASD and sleep problems under the 

ages of 7 years old.  The review evaluated antecedent-based procedures; such as 

bedtime fading, stimulus fading and scheduled awakenings and consequence-based 

procedures; such as standard and graduated extinction.  The authors reported that both 

antecedent and consequence based interventions were in the emerging evidence strength 

category. 

Where pharmacological treatment is necessary, Hollway and Aman (2011b) 

have provided a comprehensive literature review of pharmacological treatment of sleep 
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disturbance in developmental disabilities.  The authors concluded that melatonin 

appears to be the most widely assessed agent and safest choice for children with 

developmental disabilities.  Wright et al. (2011) conducted a randomised controlled trial 

on the effectiveness of oral melatonin for sleep problems in children with ASD.  

Melatonin was found to significantly improve sleep latency and total sleep compared to 

placebo.  However, there was no significant improvement in number of night 

wakenings.  In their letter to the editor, Guénolé and Baleyte (2011) commented on the 

need for assessing variables such as quality of life, parents’ night time distress and daily 

impairment and family stress.   

Conclusion 

Hollway et al. (2013) commented on the need for studies to focus on anxiety as 

anxiety was found to be the strongest predictor of sleep disturbance in their research.  

The authors also commented on the need for longitudinal studies to evaluate causal 

factors that may affect sleep problems.  The need for longitudinal research on sleep is 

supported by Gregory and Sadeh (2012) who included measuring sleep in large scale 

longitudinal studies as part of the research agenda the authors suggested.  The authors 

also commented on the need to 1) Use multi-methods (i.e. objective and subjective 

measures) to assess sleep; 2) Conduct controlled experiments to establish the effects of 

sleep variations on emotional and behavioural difficulties; and 3) Take an 

interdisciplinary approach to further understand the links between sleep and associated 

difficulties.  Gregory and Sadeh (2012) suggested twin studies and collecting 

deoxyribonucleic acid (DNA) of those participating in studies as two possible ways of 

conducting interdisciplinary research.  They also commented on the need for additional 

sleep interventions studies.   
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Further research is also needed to explore the correlates between sleep problems 

and variables such as challenging behaviour and quality of life.  Research is needed to 

investigate the relationship between sleep problems and comorbid conditions in ASD 

such as GI symptoms and epilepsy.  In the next chapter, sleep problems are investigated.  

Chapter 6 contains two studies, Study 4 and Study 5.  Study 4 is an investigation of 

sleep problems on child variables in children and adolescents with ASD.  Study 5 is an 

investigation of sleep problems on parent variables in parents of children and 

adolescents with ASD. 
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Chapter 6  

An Investigation of Sleep Problems in autism spectrum disorder 
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Study 4: An Investigation of Sleep Problems in children and adolescents with 

autism spectrum disorder 

1 Introduction  

Justification for Study 

The previous chapter provided an overview of the sleep problems in ASD 

literature.  In Study 1 and Mannion et al. (2013) sleep problems have been identified as 

a common comorbid condition in children and adolescents with ASD.  Sleep problems 

occur at a high frequency in children and adolescents with ASD and are under-

researched.  In Study 1, it was found that 78.6% of children and adolescents presenting 

with sleep problems and that sleep problems persisted in 91.5% of participants.  Sleep 

problems have clinical implications for practitioners.  If children are getting inadequate 

sleep, this may impact their daytime behavioural problems and affect their learning of 

academic skills.  Little is known about the relationship between sleep problems and 

other variables, including GI symptoms and comorbid psychopathology.  Research is 

also needed to better understand how sleep problems in children and adolescents with 

ASD affect their quality of life, social responsiveness, and challenging behaviour.  

Study 4 is an investigation of child sleep problems and their impact on child behaviour 

and well-being in children and adolescents with ASD, with participants divided into two 

groups (1) Sleep Problems or (2) No Sleep Problems.   

Sleep Problems and their relationship with other variables 

GI Symptoms.  Research has found that pain is a predictor of sleep problems in 

children with ASD (Tudor, Walsh, Mulder, & Lerner, 2015).  GI symptoms can be a 

source of pain for many children with ASD (Leader & Mannion, 2015; Mannion & 

Leader, 2014a).  Mannion and Leader (2013a) reported that 67.8% of children and 
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adolescents with ASD experienced both sleep problems and GI symptoms.  Mannion et 

al. (2013) found that GI symptoms, along with avoidant behaviour, and under-eating 

predicted sleep problems in children and adolescents with ASD.  Abdominal pain 

predicted sleep anxiety.  Hollway et al. (2013) found that GI problems predicted total 

sleep problems, and sleep anxiety in children and adolescents with ASD.  Research is 

needed to better understand the relationship between sleep problems and GI symptoms.   

Challenging Behaviour.  Mazurek, Kanne, and Wodka (2013) found a relationship 

between aggression and sleep problems, where it was found that children with ASD 

with aggression had significantly greater sleep problems, in comparison to children 

without aggression.  Sleep problems were also found to be a predictor of aggression.  In 

support, Adams, Matson, and Jang (2014) found a relationship between sleep problems 

and challenging behaviour.  It was found that children with ASD who had no sleep 

problems displayed significantly less total challenging behaviour than children with 

mild or severe sleep problems.  In terms of specific types of challenging behaviour, 

whether internalizing or externalizing, differences were found.  It was found that the 

specific degree of sleep problems; either mild or severe; was related to externalizing 

challenging behaviour but not to internalizing challenging behaviour.  Therefore, there 

was not significant difference found between mild and severe sleep problem groups in 

internalizing behaviour.   

Sensory Problems.  Hollway et al. (2013) found that children with more 

impairment in taste/smell sensitivities had increased sleep anxiety.  A relationship was 

also found between under-responsive/sensory seeking, and auditory filtering, and total 

sleep problems.  Mazurek and Petroski (2015) investigated the relationship between 

sleep problems, sensory over-responsivity, and anxiety.  Sensory over-responsivity was 

correlated with sleep problems.  For younger children aged 2 to 5 years, sensory over-
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responsivity was found to be associated with sleep-onset delay, sleep duration, and 

night waking.  For older children aged 6 to 18 years, sensory over-responsivity was 

associated with all sleep problems, except night wakings.   

Social Responsiveness.  While not examining social responsiveness specifically, 

Adams, Matson, Cervantes, and Goldin (2014) researched the relationship between 

sleep problems and ASD severity in children and adolescents with ASD.  It was found 

that the presence of sleep problems was associated with greater ASD symptom severity.  

It was also found that increased ASD symptom severity may predict increased 

likelihood of sleep problems.  The authors suggested that a bidirectional relationship 

between sleep problems and ASD symptom severity should be considered.   

Comorbid Psychopathology.  In children without ASD, insomnia increased the 

risk of developing symptoms of conduct disorder, major depressive disorder, and social 

phobia (Steinsbekk & Wichstrom; 2015).  There is a need to better understand how 

sleep problems affect comorbid psychopathology in individuals with ASD (Mannion et 

al., 2014).  Hollway et al. (2013) found that anxiety predicted sleep problems in 

children with ASD.  This is supported by Williams et al. (2015) who found a significant 

positive correlation between anxiety and total sleep problems in children and 

adolescents with ASD.  Sleep problems were found to significantly predict anxiety.  

Johnson, DeMand, and Shui (2015) found anxiety symptoms to predict sleep 

disturbances in young children, aged 2 to 6 years with ASD.  Similarly, Mazurek and 

Petroski (2015) found anxiety to be associated with all types of sleep problems.  

Richdale, Baker, Short, and Gradisar (2014) examined the role of insomnia and 

psychopathology symptoms on daytime functioning in high-functioning adolescents 

with ASD.  It was found that two thirds of the variance in daytime functioning was 

accounted for by psychopathology. 
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Quality of Life.  Delahaye et al. (2014) investigated the relationship between health-

related quality of life and sleep problems in children with ASD.  A negative relationship 

was found between total sleep problems and health-related quality of life.  Negative 

associations were found between total sleep problems, and physical, and psychosocial 

well-being.  The study also investigated the specific sleep problems that affected 

children with ASD and their quality of life.  Specifically, sleep duration and sleep 

anxiety had a negative relationship with overall quality of life and psychosocial quality 

of life.  The authors commented that there is no existing literature on children with ASD 

to which their results could be compared with.   A key aim of the current study is to 

expand the literature on sleep problems and quality of life in children and adolescents 

with ASD.   

Educational and Behavioural Interventions.  Research has shown educational and 

behavioural interventions to be effective in the treatment of sleep problems (Moss, 

Gordon, & O' Connell, 2014).  An aim of the current study is to investigate if there is a 

relationship between a range of different educational and behavioural interventions and 

an absence of sleep problems.  Moss et al. (2014) found that the implementation of a 

sleep program lead to a clinically significant, yet not statistically significant, drop in 

stress levels.  Tilford et al. (2015) found that the treatment of sleep problems can have 

spillover effects for caregiver quality of life, and this may have an impact on the cost-

effectiveness of sleep interventions. 

Complementary and Alternative Medicine (CAM) Interventions.  The use of 

Complementary and Alternative Medicine (CAM) interventions are common in children 

and adolescents with ASD (Granich et al., 2014; Harrington, Rosen, Garnecho, & 

Patrick, 2006; Perrin et al., 2012).  One such CAM intervention is melatonin.  Clinical 

trials have shown promising results in the use of melatonin in the treatment of sleep 
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problems in children with ASD, but the efficacy and safety of long-term melatonin use 

needs to be investigated in future research (Asghar & Malow, 2014).  Goldman, Adkins, 

et al. (2014) investigated plasma melatonin levels in 9 children with ASD, as well as 

investigating sleep using polysomnography and actigraphy.  It was found that children 

with ASD receiving supplemental melatonin had relatively normal melatonin profiles. 

Current Study 

The current study aims to explore the relationship between sleep problems and a 

number of other variables including GI symptoms, quality of life, challenging 

behaviour, comorbid psychopathology, social responsiveness, sensory problems, 

behavioural and educational interventions, and complementary and alternative (CAM) 

interventions.  The aim of the study is to expand the knowledge of how sleep problems 

affect children and adolescents with ASD and what impact these sleep problems have 

on the behaviour of children and adolescents with ASD. 

Method 

Participants 

Participants were 409 children and adolescents with a diagnosis of ASD (in 

accordance with DSM-IV-TR criteria).  Participants were recruited through schools, 

ASD service providers, parent support groups and online forums.  The mean age of the 

sample was 9.19 years (S.D = 43.47 months), ranging from 3 to 17 years.  It was found 

that 77 % (n= 315) were males and 23% (n= 94) were female.  It was found that 44% 

(n=180) of participants had an intellectual disability. 

Measures 

 Measures were the same as in Study 2.  However, family medical history was 

not included in the current study. 



Chapter 6 

 

174 

Informants 

Informants were parents of children and adolescents diagnosed with ASD.  

Rating scales were completed by parents independently according to the instructions 

printed on top of the questionnaires. 

Procedure 

The procedure was the same as in Study 2. 

Results  

Analyses 

Participants divided up into two groups; (1) Sleep Problems or (2) No Sleep 

Problems.  Participants were included in the Sleep Problems group if they received a 

score of 41 or over on the CSHQ.  Participants in the No Sleep Problems group were 

individuals with a CSHQ score of under 41.  There were 387 participants in the Sleep 

Problems group, and 19 participants in the No Sleep Problems group. 

Pearson correlations were conducted to determine if there were associations 

between total score on the CSHQ and other interval variables to determine if there was a 

correlation between sleep problems and other variables.  Chi-Square tests were used to 

determine associations between nominal variables and whether individuals had sleep 

problems or not to determine if there was an association between variables.  T-tests and 

MANOVAs were conducted to assess differences in those who display sleep problems 

compared to those with no sleep problems with group (Sleep Problems or No Sleep 

Problems) being the independent variable and the other variables being the dependent 

variables.  Bonferroni adjustment for multiple comparisons was applied where multiple 

t-tests were conducted.  As there was an unequal sample size between the Sleep 

Problems group and the No Sleep Problems group, Levene’s test for homogeneity of 
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variance was used every time a t-test was conducted.  Box’s M was conducted when 

MANOVAs were conducted. 

Sleep Problems, and Current Comorbid Diagnosis and Demographic 

Information 

 The frequency of sleep problems in this sample was 95.3% (n=387), whereby a 

sleep problem was classified if a child presented with a score of 41 or more on the 

CSHQ.  The mean score on the CSHQ was 56.74 (SD=10.75).  T-tests were run to 

determine if there was a difference between age and group (Sleep Problems or No Sleep 

Problems), and between age at diagnosis of ASD and group.  Chi-Square tests were run 

to determine if there was an association between group (Sleep Problems or no Sleep 

Problems) and migraines, medication usage, melatonin usage, intellectual disability, 

epilepsy, AD/HD, anxiety disorder diagnosis, other comorbid diagnosis, and gender. 

 There was no relationship found between whether children had sleep problems 

or not, and gender (p=.37), age (p=.76), age at diagnosis of ASD (p=.25), or between 

sleep problems and migraines (p=.13), intellectual disability (p=.16), epilepsy (p=1.00), 

AD/HD (p=.61), anxiety disorder diagnosis (p=1.00), or other comorbid diagnosis 

(p=.05).  No association was found between sleep problems and medication usage 

(p=.16).  A significant association was found between melatonin usage and lack of sleep 

problems, χ² (1, N=406) =4.89, p=.026.  It was found that 64.9% of children who were 

not taking melatonin had sleep problems, compared to 35.1% of those who were taking 

melatonin. 
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Relationship between Sleep Problems and other variables 

Sleep Problems and GI Symptoms.  A Pearson correlation was conducted between 

total CSHQ score and total number of GI symptoms.  A significant positive correlation 

was found between total sleep problems and total number of GI symptoms with a 

medium effect size (r (405) = .36, p < .01).  A MANOVA was conducted with group 

(Sleep Problems or No Sleep Problems) as the independent variable and total number of 

GI symptoms as the dependent variable.  Results of the MANOVA can be found in 

Table 25.  There was a significant difference in the total number of GI symptoms in 

children and adolescents with sleep problems, compared to individuals without sleep 

problems, t (403) = 2.78, p=<.01.  Children with sleep problems had significantly more 

GI symptoms (m=2.89) than children without sleep problems (m=1.84).  Further 

MANOVAs were conducted to determine which GI symptoms were more frequent in 

those with sleep problems, compared to those without sleep problems with group (Sleep 

problems or No Sleep Problems) being the independent variable and the individual GI 

symptoms being the dependent variables.  Specifically, a significant association was 

found between sleep problems and nausea, χ² (1, N=405) =7.08, p=.029.  A significant 

association was found between sleep problems and diarrhoea, χ² (1, N=405) =7.96, 

p=.019. 

Sleep Problems and Challenging Behaviour.  T-tests were conducted with group 

(Sleep Problems or No Sleep Problems) as the independent variable and the BPI-S 

subscales as the dependent variables.  Results of the t-tests can be found in Table 26. 

Sleep Problems and Sensory Problems.  A MANOVA was conducted with group 

(Sleep Problems or No Sleep Problems) as the independent variable and the SSP 

subscales as the dependent variables.  Results of the MANOVA are shown in Table 27.   
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Sleep Problems and Social Responsiveness.  A MANOVA was conducted with group 

(Sleep Problems or No Sleep Problems) as the independent variable and the SRS-2 

subscales as the dependent variables.  The MANOVA was found to be non-significant 

(p=.316).   

Sleep Problems and Comorbid Psychopathology.  A MANOVA was conducted with 

group (Sleep Problems or No Sleep Problems) as the independent variable and the 

ASD-CC subscales as the dependent variables.  The results of the MANOVA are 

provided in Table 28. 

Sleep Problems and Quality of Life.  A MANOVA was conducted with group (Sleep 

Problems or No Sleep Problems) as the independent variable and Psychosocial health 

and Physical health as the dependent variables.  High scores of the PedsQL indicated 

greater quality of life.  It was found that children with sleep problems had significantly 

lower scores of Psychosocial health, and Physical health on the PedsQL than children 

without sleep problems.  The results of the MANOVA are shown in Table 29.  

Table 25 

Results of MANOVA of Children’s Sleep Habits Questionnaire (CSHQ) subscale 

Subscale F p 

Bedtime resistance .83 .36 

Sleep onset delay 10.98 .00** 

Sleep duration 14.44 .00** 

Sleep anxiety 3.42 .07 

Night wakings 5.98 .02* 

Parasomnias 5.51 .02* 

Sleep disordered 

breathing 

7.31 .007**    

Daytime sleepiness 12.83 .00** 

*p<.05  **p<.01   
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Table 26 

Results of t-tests of Behavior Problems Inventory-Short Form (BPI-S) subscales 

Subscale t p 

Self-Injurious Behaviour   

 Frequency -2.11 .036 

 Severity -2.05 .041 

Aggressive/ Destructive Behaviour   

 Frequency -2.56    .001* 

 Severity 2.17  .031 

Stereotyped Behaviour   

 Frequency 1.98  .049 

*p<.05     

 

Table 27 

Results of MANOVA of Short Sensory Profile subscales 

Subscale F p 

   

Tactile Sensitivity 9.64   .002** 

Taste/Smell Sensitivity 21.03   .000** 

Movement Sensitivity 5.57 .019* 

Underresponsive/ Seeks 

Sensation 

 

3.93 

 

.048* 

Auditory Filtering 20.97  .000** 

Low Energy/Weak 3.95 .048* 

Visual/Auditory 

Sensitivity 

 

7.30 

 

   .007** 

*p<.05   **p<.01   
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Table 28 

Results of MANOVA of Autism Spectrum Disorder-Comorbid for Children (ASD-CC) 

subscales 

Subscale F p 

   

Tantrum behaviour 5.55 .019* 

Repetitive behaviour 4.05 .045* 

Worry/depressed 8.95 .003** 

Avoidant behaviour 13.22 .000** 

Under-eating 6.42 .012* 

Conduct 3.35 .068 

Over-eating 1.54 .215 

*p<.05   **p<.01   

 

Table 29 

Results of MANOVA of Pediatric Quality of Life (PedsQL) 

Variable F p 

PedsQL Total 

Score 

  

Psychosocial 

Health 

17.65 .000** 

Physical Health 9.44 .002** 

**p<.01   

Discussion  

The frequency of sleep problems in this sample was 95.3%.  The majority of 

participants presented with sleep problems.  This is a higher rate of sleep problems than 
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found in previous research, such as Study 1 and Mannion et al. (2013a).  More GI 

symptoms were present in children and adolescents with sleep problems than in those 

without sleep problems.  It was found that 85.7% of participants presented with both 

sleep problems and GI symptoms.  Again, this is a higher rate than found in previous 

research, such as Study 1 and Mannion et al. (2013a). 

An association was found between usage of melatonin and lack of sleep 

problems.  It was found that 64.9% of children who were not taking melatonin had sleep 

problems, compared to 35.1% of those who were taking melatonin.  This is an 

interesting finding and provides support for the use of melatonin.  However, further 

research is necessary to evaluate the effects of long-term melatonin use in children with 

ASD. 

It was found that the frequency of aggressive/destructive behaviour was 

significantly greater in children and adolescents with sleep problems compared to 

individuals without sleep problems.  This finding of the relationship between 

challenging behaviour and sleep problems is supported by previous research (Adams, 

Matson, & Jang, 2014; Mazurek, Kanne, & Wodka, 2013).  Mazurek, Kanne, and 

Wodka (2013) found a relationship between sleep problems and aggression, where 

children with ASD with aggression had significantly greater sleep problems, in 

comparison to children without aggression.  Sleep problems were also found to be a 

predictor of aggression in Mazurek, Kanne, and Kanne (2013).  Mazurek and Sohl 

(2016) found that sleep problems were associated with physical aggression.   

Specifically, the authors found that bedtime resistance and night wakings predicted 

physical aggression and accounted for 24% of the variance.  In the current study, the 

frequency of aggressive/destructive behaviour was associated with sleep problems, but 
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not the severity of aggressive/destructive behaviour.  Therefore, it is the presence of 

aggressive behaviour that is related to sleep problems.   

A relationship was found between sleep problems and sensory issues.  Lower 

scores on the Short Sensory Profile mean more severe sensory issues.  Lower scores 

were found on Tactile Sensitivity, Taste/Smell Sensitivity, Movement Sensitivity, 

Underresponsive/ Seeks Sensation, Auditory Filtering Low energy/weak, and Visual 

and Auditory Sensitivity in individuals with sleep problems compared to those without 

sleep problems.  However, Underresponsive/ Seeks Sensation, and Low energy/weak 

was just about significant.  This finding is supported by previous research (Hollway et 

al., 2013; Mazurek & Petroski, 2015).  In particular, the relationship between sleep 

problems and Taste/Smell sensitivities, Under-responsive/Seeks Sensation, and 

Auditory Filtering is supported by Holloway et al. (2013).   

A relationship was found between sleep problems and comorbid 

psychopathology.  Higher tantrum, worry/depressed, avoidant, and under-eating 

behaviours were found in individuals with sleep problems in comparison with 

individuals without sleep problems.  Repetitive behaviours were just about significant.  

Having problems with sleep is associated with greater difficulties during the daytime.  

Worry/depressed and avoidant behaviours combine to form a measure of anxiety on the 

ASD-CC (Davis, Moree, et al., 2011).  Therefore, this finding of the relationship 

between anxiety and sleep problems is supported by the literature (Hollway et al., 2013; 

Johnson et al., 2015; Mazurek & Petroski, 2015; Williams et al., 2015).   

Little research has focused on the effect sleep problems have on quality of life in 

children and adolescents with ASD.  A novel finding of the current study is that 

children and adolescents with sleep problems showed lower scores of quality of life, 
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specifically psychosocial health and physical health, than children and adolescents 

without sleep problems.  Lower scores on the PedsQL indicate poorer quality of life.  

This finding is supported by Delahaye et al. (2014), which was the first study to 

investigate the relationship between sleep problems and health-related quality of life in 

children, aged 4 to 12 years of age.  The current study expanded on this by including 

younger children from the age of 3 onwards, and expanded the older age limit to 

adolescents, who were under 18 years of age.  Delahaye et al. (2014) used a sample size 

of 86 participants, so the current study has a greatly increased sample size. 

The current study had a number of limitations.  First, parental report of child 

sleep problems was used.  It is possible that children and adolescents with ASD are 

getting more or less sleep than their parents reported.  It would have been preferable to 

investigate child sleep using an objective measure, such as actigraphy.  Second, 

sampling bias may have occurred.  It is possible that more parents took part in the 

research if their children had sleep problems, than if they did not.  Parents of children 

without sleep problems may have felt that they would not have anything to contribute to 

the study if their child was sleeping well.  Every effort was made to recruit children 

without sleep issues. 

In conclusion, this study presents a number of key findings.  It was found that 

there were less sleep problems in children and adolescents who were taking melatonin 

than in those who were not taking melatonin.  Symptoms such as GI symptoms, 

aggressive/destructive behaviour, sensory issues, and comorbid psychopathology were 

greater in children with sleep problems than in children without sleep problems.  

Children with sleep problems had poorer quality of life than children without sleep 

problems.  In summary, the current study has expanded on the existing knowledge of 

the effects of sleep problems in children and adolescents with ASD.  Future research is 
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needed to better understand the impact that sleep problems have on parental well-being.  

The following study, Study 5 is an investigation of sleep problems on parental well-

being. 
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Study 5: An investigation of the relationship between sleep problems in 

autism spectrum disorder and parent sleep problems, stress, anxiety, depression, 

quality of life, and social support 

1 Introduction  

Justification for Study 

In Study 4, it was found that children and adolescents with ASD and sleep 

problems had more GI symptoms, aggressive/destructive behaviour, sensory issues, 

comorbid psychopathology, and lower quality of life than children and adolescents with 

ASD but without sleep problems.  However, little is known about the relationship 

between child sleep problems and parent well-being.  Sleep problems affects not only 

the child with ASD, but the entire family unit.  Sleep is essential for daily functioning 

for the family.  An aim of the current study is to better understand the impact that child 

sleep problems have on parental well-being in parents of children and adolescents with 

ASD. 

Relationship between child sleep problems in ASD and parent variables 

Parental Sleep.  A relationship between child sleep problems and parental stress 

has been demonstrated in the literature (Gallagher et al., 2009; Meltzer, 2011; Richdale 

et al., 2000).  Aral, Bozkurt, and Usta (2015) investigated the relationship between child 

sleeping behaviours and sleep quality and problems in mothers and fathers of children 

with ASD.  It was reported that mothers’ sleep quality was affected by child bedtime 

resistance, sleep anxiety and sleep time.  Fathers’ sleep quality was affected by bedtime 

resistance only.  Goldman, Wang, and Fawkes (2014) examined the concordance of 

mother and child sleep patterns in children with ASD using actigraphy.  Associations 

were found between mother and child sleep.  Associations were also found between 
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child sleep and mother daytime sleepiness.  The finding of a relationship between child 

and maternal sleep is supported by Chu and Richdale (2009).   

Stress.  Doo and Wing (2006) analysed the relationship between child sleep problems 

and parental stress in children with pervasive developmental disorders.  Parents of 

children with sleep problems experienced a higher level of stress than parents of 

children without sleep problems.  Chu and Richdale (2009) found that greater sleep 

problems in children with ASD were associated with greater levels of parental stress in 

mothers of children with ASD.  Foody et al. (2014) found that higher child daytime 

sleepiness was associated with lower maternal blood pressure.  The authors commented 

that this may be due to an inactive child during the day because of daytime sleepiness. 

Anxiety and Depression.  Hodge et al. (2013) examined the relationship 

between children’s sleep and mother’s mental health for mothers of children with and 

without ASD.  It was found that children’s sleep significantly predicted maternal mental 

health, maternal sleep and maternal stress.  Mothers of children with ASD reported 

more problems related to their children’s sleep, their own sleep, greater stress and 

poorer mental health.  Salazar et al. (2015) investigated co-occurring psychiatric 

disorders in young children with ASD.  Night terrors were found to be associated with 

parental psychological distress.  Chu and Richdale (2009) found that greater child sleep 

problems were associated with increased depression and anxiety.  Mothers’ sleep 

problems significantly predicted poorer maternal psychological well-being.  Foody et al. 

(2014) found that higher rates of child parasomnias predicted higher anxiety in mothers 

of children with ASD.   
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Quality of Life.  Kuhlthau et al. (2014) conducted both quantitative and qualitative 

analyses on quality of life for parents of children with ASD.  In their qualitative 

analysis, it was found that exhaustion and sleep problems were two of the most common 

issues experienced by parents.  Therefore sleep is having an important effect on parents’ 

quality of life, yet little research has been conducted on establishing the impact that 

child sleep problems have on parental quality of life.  Russell (2014) investigated the 

difference between child sleep problems on caregiver sleep and well-being in 62 

caregivers of children with ASD.  It was found that caregivers with insomnia, non-

restorative sleep, and insufficient sleep were more likely to report poorer mental health 

than caregivers who did not report these sleep symptoms.  The current study aims to 

expand on this research by recruiting a larger sample size. 

Social Support.  Little is known about the relationship between child sleep problems 

and parental perceived social support.  An aim of the current study is to conduct an 

exploratory analysis of this relationship to determine if there is any relationship between 

child sleep problems and parental perceived social support. 

Current Study   

The current study aims to explore the relationship between child sleep problems 

and parental well-being.  The relationship between child sleep problems, and parental 

sleep, parental stress, anxiety, depression, quality of life, and social support will be 

examined.  The aim of the study is to provide data on how sleep problems affect the 

well-being of parents of children and adolescents with ASD. 
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2 Method  

Participants 

Participants were 409 parents of children and adolescents with ASD.  It was 

found that 95.4% (n=390) were female while 4.6% (n=19) were male.  The mean age 

was 40.34 years (SD=6.82), while the age range was from 24 to 62 years. 

Parental Measures 

 Parental measures were the same as in Study 3.  The only addition to parental 

variables was the Pittsburgh Sleep Quality Index (PSQI). 

The Pittsburgh Sleep Quality Index (PSQI).  The Pittsburgh Sleep Quality 

Quality Index (PSQI) (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) was used to 

assess parental sleep quality.  It consists of 19 self-rated questions.  Seven component 

scores are derived from the PSQI, which are Subjective Sleep Quality, Sleep Latency, 

Sleep Duration, Sleep Efficiency, Sleep Disturbance, Use of Sleep Medication, and 

Daytime Dysfunction.  Each question in the component scores are scores 0 (no 

difficulty) to 3 (severe difficulty).  The seven component scores are totalled to form a 

global score, which can range from 0 to 21.  Higher scores indicate worse sleep quality.  

Acceptable measures of test-retest reliability and validity have been obtained (Buysse et 

al., 1989).   

Child Measures 

Children’s Sleep Habits Questionnaire (CSHQ).  The CSHQ was described in Study 

1. 

Procedure 

 The procedure was the same as Study 3. 
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Results  

Analyses 

Child data was divided up into two groups; (1) Sleep Problems or (2) No Sleep 

Problems.  Participants were included in the Sleep Problems group if they received a 

score of 41 or over on the CSHQ.  Participants in the No Sleep Problems group were 

individuals with a CSHQ score of under 41.  There were 387 participants in the Sleep 

Problems group, and 19 participants in the No Sleep Problems group.  Thus there were 

387 parents of children with Sleep Problems, and 19 parents of children with No Sleep 

Problems included in the current study. 

Chi-Square tests were used to determine associations between parental nominal 

variables and whether children and adolescents had sleep problems or not to determine 

if there was an association between variables.  T-tests and MANOVAs were conducted 

to assess differences in those who display sleep problems compared to those with no 

sleep problems with group (Sleep Problems or No Sleep Problems) being the 

independent variable and the other variables being the dependent variables.  Bonferroni 

adjustment for multiple comparisons was applied where multiple t-tests were conducted.  

As there was an unequal sample size between the Sleep Problems group and the No 

Sleep Problems group, Levene’s test for homogeneity of variance was used every time a 

t-test was conducted.  Box’s M was conducted when MANOVAs were conducted. 

Demographic Information 

 Chi-Square tests were run to determine if there was an association between 

group (Sleep Problems or no Sleep Problems) and parent gender, level of education, 

marital status, and whether parent was currently ill.  No association was found between 

parent gender and sleep problems (p=.221).  No association was found between sleep 



Chapter 6 

 

189 

problems and parental level of education (p=.931), marital status (p=.937), or whether 

parent was currently ill (p=1.00).  A t-test was run to determine if there was a difference 

between group (Sleep Problems or No Sleep Problems) and parent age.  No significant 

difference was found between parent age (p=.160) and whether a child had sleep 

problems or not.  

 Relationship between Child Sleep Problems and Parent Variables 

Parent Sleep Problems and Child Sleep Problems.  The frequency of child sleep 

problems in this sample was 95.3% (n=387), whereby a sleep problem was classified if a 

child presented with a score of 41 or more on the CSHQ.  The frequency of poor sleep in 

parents was 86.6% (n=354), whereby a poor sleep was classified if a parent presented 

with a score of 5 or more on the PSQI.  Pearson correlations were conducted to 

determine if there were associations between CSHQ subscales and PSQI subscales.  A 

summary of significant Pearson correlations between child sleep problems and parental 

sleep problems are displayed in Table 30. 

Parenting Stress and Child Sleep Problems.  T-tests were run to determine if there 

were differences between group (Sleep Problems or No Sleep Problems), and PSI-SF 

subscales.  Group was the independent variable and PSI-SF subscales were the 

dependent variables.  The results of the t-tests are shown in Table 31.  It was found that 

parents of children with sleep problems scored significantly higher on the subscale of 

Parent-Child Dysfunctional Interaction (m=31.91) than parents of children without sleep 

problems (m=27.47).  It was also found that parents of children with sleep problems 

scored significantly higher on the subscale of Difficult Child (m=40.48) than parents of 

children without sleep problems (m=34.53). 
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Parent Anxiety and Depression and Child Sleep Problems.  Results of the 

MANOVA are displayed in Table 32.  Parents of children with sleep problems 

experienced higher levels of anxiety (m=9.98) than parents of children without sleep 

problems (m=7.74).  Similarly, higher levels of depression were found in parents of 

children with sleep problems (m=7.87) than in parents of children without sleep 

problems (m=5.63).  

Parent Quality of Life and Child Sleep Problems.  A MANOVA was conducted with 

group (Sleep Problems or No Sleep Problems) as the independent variable and the 

WHOQOL-BREF domains as the dependent variables.  Results of the MANOVA can 

be found in Table 33.  It was found that parents of children and adolescents with sleep 

problems had significantly lower scores on the domain of Physical Health in the 

WHOQOL-BREF (m=64.88) than parents of children and adolescents without sleep 

problems (m=74.21).  A similar relationship was found for parents of children with 

sleep problems in the Psychological domain of the WHOQOL-BREF with parents of 

children with sleep problems scoring significantly lower (m=59.67) than parents of 

children without sleep problems (m=69.84).  Significantly lower scores were found in 

the WHOQOL-BREF domain of Environment for parents of children with sleep 

problems (m=62.93) than parents of children without sleep problems (m=71.79).   
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Table 30 

Correlations between parent sleep and child sleep on the CSHQ and PSQI 

Child Sleep Subscale Parent Sleep Subscale  r  p 

 

Bedtime resistance Subjective Sleep Quality .17 .001** 

 Sleep Duration .15 .002** 

 Sleep Efficiency .12 .013* 

 Sleep Disturbance .11 .033* 

Sleep onset delay Sleep Latency .22 .000** 

 Sleep Disturbance .10 .049* 

Sleep duration Subjective Sleep Quality .33 .000** 

 Sleep Latency .22 .000** 

 Sleep Duration .25 .000** 

 Sleep Efficiency .25 .000** 

 Sleep Disturbance .13 .007** 

 Daytime Dysfunction .16 .001** 

Sleep anxiety Subjective Sleep Quality .19 .000** 

 Sleep Latency .14 .005** 

 Sleep Duration .15 .002** 

 Sleep Efficiency .16 .002** 

 Sleep Disturbance .16 .001** 

 Daytime Dysfunction .15 .003** 

Night wakings Subjective Sleep Quality .27 .000** 

 Sleep Duration .28 .000** 

 Sleep Efficiency .24 .000** 

 Sleep Disturbance .12 .014* 

 Daytime Dysfunction .11 .031* 

Parasomnias Subjective Sleep Quality .33 .000** 

 Sleep Latency .21 .000** 

 Sleep Duration  .29 .000** 

 Sleep Efficiency .27 .000** 

 Sleep Disturbance .24 .000** 

 Daytime Dysfunction .14 .004** 

Sleep disordered 

breathing 

Subjective Sleep Quality .17 .001** 

 Sleep Duration .19 .000** 

 Sleep Efficiency .16 .001** 

 Sleep Disturbance .13 .008** 

 Daytime Dysfunction .11 .022* 

 Subjective Sleep Quality .20 .000** 

Daytime sleepiness Sleep Latency .18 .000** 

 Sleep Disturbance .21 .000** 

 Use of Sleep Medication .11 .032 

 Daytime Dysfunction .19 .000** 

*p<.05    **p<.01    
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 Table 31 

Results of t-tests for PSI-SF subscales 

Subscale t p 

   

Parental Distress (PD) -1.72 .086 

Parent-Child Dysfunctional 

Interaction (PCD-I) 

 

-2.15 

 

.032* 

Difficult Child (DC) -2.72   .007** 

*p<.05   **p<.01   

 

Table 32 

Results of MANOVA for HADS subscales 

Subscale F p 

   

Anxiety 4.93 .027* 

Depression 5.38 .021* 

*p<.05   

 

Table 33 

Results of MANOVA for WHOQOL-BREF domains 

Subscale F p 

Physical Health 4.38 .037* 

Psychological 

Health 

5.22 .023* 

Social 

Relationships 

1.14 .286 

Environment 4.43 .036* 

*p<.05   
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Discussion  

The frequency of poor sleep in parents of children and adolescents with ASD 

was 86.6% (n=354), whereby a poor sleep was classified if a parent presented with a 

score of 5 or more on the PSQI.  Child sleep problems and parent sleep problems were 

found to correlate.  Therefore the sleep of parents is affected by their children’s sleep 

problems.  Specifically, the strongest correlation was between child parasomnias and 

parent subjective sleep quality.  Parasomnias can include behaviours such as children 

talking in their sleep, sleep walking and wetting the bed so it is understandable that 

these behaviours would have a larger effect on parental sleep.  Parasomnias also were 

correlated with parental sleep duration, sleep efficiency, sleep latency, sleep 

disturbance, and to a lesser extent, daytime dysfunction.  Child sleep duration was 

associated with parental subjective sleep quality, sleep duration, sleep efficiency, sleep 

latency, and to a lesser extent, daytime dysfunction and sleep disturbance.  If children 

have a shorter length of sleep duration, this is having a negative impact on parent sleep 

variables.  Child night wakings were associated with parental sleep duration, subjective 

sleep quality, and sleep efficiency.  If children are waking multiple times a night or 

having prolonged periods of waking, this is associated with reduced sleep efficiency for 

parents.  Child sleep onset delay was associated with parental sleep latency.  Therefore 

if children are taking longer to get to sleep, it is also taking parents longer to fall asleep. 

A relationship was found between parenting stress and sleep problems.  Parents 

of children and adolescents who had sleep problems scored significantly higher on the 

Parenting Stress Index subscales of Parent-Child Dysfunctional Interaction and Difficult 

Child than did parents of children who did not have sleep problems.  Having a child 

who has difficulties with sleep problems therefore has an impact on parent-child 

interactions.  Sleep problems are seen as being a difficult child problem for parents.  
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These findings of the relationship between child sleep problems and parenting stress are 

supported by previous research (Chu & Richdale, 2009; Doo &Wing, 2006).   

There was a significant difference in anxiety and depression in parents of 

children with and without sleep problems.  Parents of children and adolescents with 

sleep problems had significantly higher levels of anxiety and depression than parents of 

children and adolescents who did not have sleep problems.  The mean score for anxiety 

in parents of children with sleep problems reached borderline abnormal levels, in 

comparison to the mean score for anxiety in parents of children without sleep problems, 

which was at normal levels.  The mean score for depression in parents of children with 

and without sleep problems was at normal levels.  However, parents of children with 

sleep problems had higher levels of depression than parents of children without sleep 

problems.  This finding is supported by Chu and Richdale (2009). 

A relationship between sleep problems and lower quality of life was found.  

Parents of children with sleep problems received significantly lower scores on the 

WHOQOL-BREF domains of Physical Health, Psychological and Environment than 

parents of children without sleep problems.  Therefore, the presence of sleep problems 

are affecting parental physical well-being.  This is not surprising as the questions on the 

Physical Health domain ask about daytime functioning.  If a parent is not getting 

enough sleep at night due to a child’s sleep problems, this is likely to have an effect on 

their daytime functioning.  The Physical Health domain includes a question on how 

satisfied one is with their sleep.  It is possible that there is a correlation between this 

question and a child’s sleep problems.  The psychological well-being of parents is 

affected by a child having sleep problems.  This is not surprising as a lack of sleep may 

affect a parent’s ability to cope and their general psychological well-being.  Parents of 

children with sleep problems have less satisfaction with their physical environment than 
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parents of children without sleep problems.  More research is needed to better 

understand this finding. 

The finding of no relationship between sleep problems and the WHOQOL-

BREF domain of Social Relationships is supported by our finding of no relationship 

between sleep problems and lower perceived social support.  There was no significant 

difference found between parents of children with or without sleep problems on 

perceived social support.  A key aim of the current study was to explore whether there 

was a relationship between child sleep problems and parental perceived social support.  

Future research should examine this further. 

The study had a number of limitations.  Child and parental sleep were measured 

using questionnaire measures.  While validated questionnaires were used, these are still 

subjective measures of sleep.  An objective measure of sleep could have been used, such 

as actigraphy.  Parents may report that they and their children are getting more or less 

sleep than they actually are.  However, by including actigraphy, exact sleep quantity and 

quality could be established.  There was not a control group.  A control group of parents 

of typically developing children and adolescents could have been recruited to compare 

to the parents of children and adolescents with ASD.  Future research should include a 

control group of parents of typically developing children and adolescents. 

In conclusion, parental sleep issues, higher levels of parenting stress, anxiety, 

depression, and poorer quality of life were more common in parents of children with 

sleep problems than in parents of children without sleep problems.  However, there was 

no differences between parents of children with or without sleep problems on perceived 

social support.  Past research has explored stress in parents of children and adolescents 

with ASD and found that these parents display greater levels of stress than parents of 
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typically developing children and adolescents.  However, little research has focused on 

how child sleep can affect parental stress levels.  The current study provides further 

support to this small area of ASD research that has investigated the relationship between 

child sleep and parental stress levels.  Likewise, little research has examined the 

relationship between child sleep and parental anxiety and depression.  The current study 

provides further evidence that child sleep problems are associated with increased 

parental anxiety and depression. 

While research has been conducted on the relationship between child sleep and 

parental stress, anxiety, and depression, this is the first study to explore the relationship 

between child sleep and parental quality of life and perceived social support.  There was 

no relationship found between child sleep and parental perceived social support, which 

is a novel finding.  Future research needs to include perceived social support as a 

variable in sleep research so as to attempt to replicate this finding and examine it 

further.  The current study found a relationship between child sleep and parental quality 

of life.  Children’s sleep problems are associated with reduced parental quality of life.  

This novel finding has implications in terms of improving parental quality of life.  If a 

child’s sleep problems are treated, there may be an improvement in parental quality of 

life.  This might be tested in future research. 

Future research is needed to determine the impact of chid sleep problems and 

other comorbidities in parents of children and adolescents with ASD.  Research is 

needed to understand the impact of sleep problems on fathers’ well-being specifically.  

Use of objective sleep measures such as actigraphy are needed to better understand the 

impact of sleep problems on parental well-being.  The following chapter investigates 

sleep using actigraphy.  Study 6 incorporates actigraphy as an objective sleep measure, 

and also includes a control group of typically developing children and adolescents.   
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Chapter 7  

Study 6: An actigraphy and questionnaire-based investigation of sleep 

problems and other comorbid conditions in children and adolescents 

with autism spectrum disorder and their parents, and typically 

developing peers and their parents  
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1 Introduction  

Justification for Study 

In Study 4, sleep problems have been shown to have an impact on child well-

being, including comorbid psychopathology, aggressive behaviour, sensory issues, GI 

symptoms, and quality of life.  In Study 5, child sleep problems have also been shown 

to have an impact on parental well-being; including poorer parental sleep, parental 

stress, poorer quality of life, and greater anxiety and depression.  Study 5 also found 

that child sleep problems were correlated with parent sleep problems.  Sleep problems 

are often assessed using subjective parental report measures, such as sleep 

questionnaires.  More recently, studies have investigated sleep using objective sleep 

measures, such as actigraphy and polysomnography.  An aim of Study 6 is to further 

explore sleep and sleep problems using an objective measure, actigraphy, and to 

incorporate a typically developing control group of children and adolescents, and their 

parents.  By doing so, the differences between comorbid conditions in children and 

adolescents with ASD, and typically developing children and adolescents can be 

investigated.  

Sleep Problems in children with ASD compared to typically developing 

children 

Elrod and Hood (2015) conducted a meta-analysis to assess the difference in 

sleep among children with ASD and typically developing peers.  Only studies that used 

objective measures of sleep such as actigraphy and polysomnography were included.  It 

was found that children with ASD had shorter total sleep time, longer sleep latency 

periods, and decreased sleep efficiency compared to typically developing children.  

Children with ASD and no intellectual disability were found to not have a significant 

difference in total sleep time in comparison to typically developing children.  An aim of 
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the current study is to expand on the actigraphy literature by using questionnaires to 

assess comorbid conditions in children and adolescents with ASD and typically 

developing children and adolescents. 

Actigraphy 

Actigraphy is an objective, non-intrusive method for examining sleep-wake 

patterns based on movement (Meltzer et al., 2012).  It is an objective measure of sleep 

that is conducted by monitoring night time movement of the limbs (Hodge et al., 2012).  

It involves wearing a wristwatch-like microcomputer that records motion.  A number of 

studies include recommendations for the best practice use of actigraphs (Ancoli-Israel et 

al., 2015; Fawkes et al., 2015; Meltzer et al., 2012).  Deliens, Leproult, Schmitz, 

Destrebecqz, and Peigneux (2015) conducted a review on sleep problems in ASD and 

provided a review of the differences in sleep architecture between participants with 

ASD and typically developing controls.  A number of studies have used actigraphy with 

children with ASD alone, parents of children with ASD alone, and with parents and 

their children with ASD. 

Actigraphy Research in Children with ASD.  Wiggs and Stores (2004) 

 investigated sleep patterns and sleep disorders in children with ASD using actigraphy.  

Children were divided into two groups; sleeplessness and no sleep problems.  Actigraph 

data did not significantly differ between the sleeplessness group and the no sleep 

problems group.  Souders et al. (2009) investigated sleep in children with ASD and 

typically developing controls.  Using actigraph data, it was found that 66.7% of children 

with ASD had disturbed sleep, in comparison to 45.9% of typically developing controls, 

with a statistically significant difference found between the two groups.  Souders et al. 

(2009) commented that children with autism often have sensory challenges, such as 

tactile defensiveness.  Souders et al. (2009) piloted an alternative approach to address 
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these concerns by placing the actigraph in a pocket in the upper sleeve arm area of a 

pyjama top.  This method of data collection was found to be as reliable as actigraphs 

worn on the wrist, and was found to be tolerable for children with autism.  Actigraphy 

has also been used as a measure of treatment effects on sleep.  Adkins et al. (2012) 

investigated the effects of a standardized pamphlet on insomnia in children with ASD 

and used actigraphy to do so.  The research also aimed to confirm whether placement of 

an actigraph (either on wrist or on shoulder) had any impact on measurement of sleep.  

There were no significant differences between wrist or shoulder placements on any 

sleep parameters.   

Goodlin-Jones, Tang, et al. (2008) investigated sleep patterns in pre-school aged 

children with autism, developmental delay, and typical development, using actigraphy.  

It was found that children with autism had significantly shorter sleep durations and time 

in bed than children with developmental delay or typically developing children.  It was 

found that children with autism had fewer, but longer awakenings.  Children with 

autism were found to have the shortest naps.  Goodlin-Jones, Sitnick, et al. (2008) 

investigated sleep problems in toddlers and pre-school aged children with autism, 

developmental delays without autism, and typically developing children.  Significant 

associations were found between the Children’s Sleep Habits Questionnaire (CSHQ; 

Owens et al., 2000), sleep logs, and actigraph data.   

Saenz, Yaugher, and Alexander (2015) investigated sleep using actigraphs in 47 

infants aged 3 to 4 months at time 1 in a longitudinal study.  At time 2, the social and 

emotional well-being of the 18 to 24 month old toddlers were assessed.  In girls, sleep 

duration in infancy was found to be a significant predictor of ASD behaviours.  It was 

found that a one minute decrease in sleep duration was associated with a .001 point 

predicted increase in a child’s ASD behaviour scores.  Chen et al. (2015) investigated 
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sleep patterns among children with disabilities using actigraphy, and also assessed if 

caregivers’ education was associated with sleep disturbances.  It was found that lower 

level of caregivers’ education was associated with more sleep disturbances. 

Actigraphy Research in Parents of Children with ASD.  While research has been 

conducted on parents of children with ASD and their sleep and well-being, most often 

this research focuses on the use of questionnaire measures.  Little research has been 

conducted examining parental sleep through objective measures, such as actigraphy.  

Where parent research is conducted, it is often investigating parent and child sleep 

concurrently through the use of actigraphs.  This is a new area of research and one with 

a number of unique findings. 

Actigraphy Research in Children with ASD and their Parents.  Meltzer 

(2011) investigated sleep, using actigraphs in children with ASD aged 4 to 10 years, and 

their mothers and fathers, and typically children and their mothers and fathers.  Parent 

depressive symptoms and child behaviour problems were also investigated.  It was 

found that children with ASD slept 30 minutes less than typically developing children, 

but no significant difference was found.  A significant association was found between 

child objective sleep quantity and maternal report of child sleep disruptions, while there 

was no association found between child objective sleep quantity and paternal report of 

child sleep disruptions.  It was found that there was no association between parent 

objective sleep quantity and parent self-report of sleep quality.  There was a significant 

association found between parental report of child sleep disruptions and parent self-

report of sleep quality.  Child sleep quantity was found to be associated with maternal 

depressive symptoms.  Paternal sleep quality was associated with paternal depressive 

symptoms.  



Chapter 7 

 

202 

Goldman, Wang, and Fawkes (2014) investigated the concordance of mother-

child sleep using actigraphy in 11 children with ASD and 6 typically developing 

children, aged 4 to 10 years.  Child daytime behaviour and maternal insomnia and 

daytime sleepiness were also examined.  Children were classified as good sleepers or 

poor sleepers by their mothers.  Mothers of children with ASD, whether their children 

were good sleepers or poor sleepers, took significantly longer to fall asleep than 

mothers of typically developing children.  It was found that the ASD-Good sleepers had 

more efficient sleep and less restless sleep than the ASD-Poor sleepers.  There were 

associations found for the ASD-Good sleeper mother and child for time in bed and total 

sleep time.  Associations were found for the ASD-Poor sleeper mother and child for 

sleep efficiency, fragmentation, wake after sleep onset, and the percentage of wake 

bouts.   

Current Study 

In this study, Aim 1 is to investigate the differences in sleep problems, GI 

symptoms, quality of life, challenging behaviour, comorbid psychopathology, social 

responsiveness, family medical history, sensory problems, and complementary and 

alternative (CAM) interventions between children and adolescents with ASD and 

typically developing children and adolescents.  Aim 2 is to investigate the difference 

between parental sleep, parental stress, anxiety, depression, quality of life, and social 

support in parents of children and adolescents with ASD and parents of typically 

developing children and adolescents. 

Aim 3 is to explore the relationship between child sleep problems, using 

actigraphy, and a number of other variables including GI symptoms, quality of life, 

challenging behaviour, comorbid psychopathology, social responsiveness, and sensory 

problems in children and adolescents with ASD.  Aim 4 is to explore the relationship 
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between parent sleep and parental well-being.  The relationship between child sleep 

problems and parental sleep (using actigraphy) will be examined, as well the 

relationships between parental sleep and parental stress, anxiety, depression, quality of 

life, and social support. 

Method 

Participants 

Participants were 11 children and adolescents with a diagnosis of ASD (in 

accordance with DSM-IV-TR criteria) and their parents, and 11 typically developing 

children and their parents.  Based on the Social Responsiveness Scale (SRS-2) cut-off 

scores, 80% of participants with ASD were in the severe range of social impairment, 

while 20% were in the moderate range of social impairment.  Typically developing 

participants were matched by age (within 12 months) and gender to the ASD 

participants.  The mean age of the ASD group was 10.92 years (S.D = 2.30 months), 

ranging from 7 to 14 years.  It was found that 36.4 % (n=4) of participants had an 

intellectual disability.  The mean age of the typically developing control group was 

10.65 years (S.D = 2.56 months), ranging from 6 to 13 years.   

Procedure 

Participants with ASD were recruited through schools, ASD service providers 

(such as Ability West, Brothers of Charity, Callan Institute), parent support groups and 

online forums.  Typically developing children were recruited through schools and 

online forums.  The poster used to recruit participants asked the question ‘Would you 

like to learn more about your child’s sleep?’  Once interested parents made contact, a 

home visit was arranged at a time convenient for the family.  Informed consent was 

obtained from the parents.  Parents were then given the actigraphs and shown how to 



Chapter 7 

 

204 

use them, and given instructions on proper care of them.  They were also instructed on 

the use of the daily sleep diary.  Parents were given written instructions on use of the 

actigraphs and were supplied with the researcher’s contact details.  Parents were given 

the rating scales.  Rating scales were completed by parents independently according to 

the instructions printed on top of the questionnaires.  After 7 days, a second home visit 

was made to collect the actigraphs, sleep diaries and questionnaires. 

Actigraphy.  All participants (mothers and children) were asked to wear an  

actigraph (Actiwatch 2, Philips Respironics, Norfolk, UK) for 7 consecutive days and 

nights, worn on the non-dominant wrist.  The actigraphs were configured by using a 1 

minute epoch, with medium threshold, as this is the most widely used epoch length in 

sleep research (Meltzer et al., 2012).  Parents were instructed to press the event marker 

button on the side of the actigraph to mark sleep onset and sleep offset on their own 

actigraphs, and to do so on their child’s actigraph also.  Objective sleep quantity was 

measured by total sleep time (TST, total time within rest intervals scored as sleep).  This 

was the same measure of sleep used in Meltzer (2011).  The other data gathered and 

their definitions are as follows: bed time (time when the participant went to bed with the 

intent to sleep), get up time (time when the participant rose from bed for the final time), 

time in bed (period of time between bed time and get up time), sleep onset latency 

(period of time between bed time and sleep start time), sleep efficiency (percentage of 

time in bed actually spent sleeping), Wake After Sleep Onset (WASO; the number of 

waking minutes between sleep start and sleep end times) and #Awak (the number of 

continuous blocks of wake).  A validated Philips Actiware software (Version 6, Philips 

Respironics) algorithm was used to estimate sleep parameters, based on thresholds for 

wake and sleep (Adkins et al., 2012).  Actigraphy has been widely used in recent years 
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in sleep studies with both children and adults, and has demonstrated good reliability and 

validity (Sadeh, 2011).   

Sleep diary.  Participants were asked to complete a sleep diary for each of the 7 days, 

and nights for both themselves and their children, recording any times the actigraph was 

removed, and what time it was replaced, the start and end time of any naps taken, time 

turned out lights, and time got out of bed.  The sleep diary was designed based on diary 

used in Fawkes et al. (2015) (See Appendix C).  Research has suggested that it is useful 

to use a sleep diary, as it has been shown to be an important adjunct to actigraphy when 

used to edit data and remove artefacts (Wiggs & Stores, 2004). 

Child Measures 

 The child measures were the same as in Study 2. 

Parent Measures 

 The parent measures were the same as in Study 5. 

Informants 

Informants were parents of children and adolescents diagnosed with ASD and 

parents of typically developing children and adolescents. 

Results  

Analyses 

Chi-Square tests were used to determine associations between nominal variables 

and whether children were in the ASD group or the typically developing group.  

Pearson correlations were conducted to determine if there were associations between 

variables.  T-tests and MANOVAs were conducted to assess differences in both children 

with ASD and their parents, and typically developing children and their parents, with 
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group (ASD or Typically Developing) being the independent variable and the other 

variables being the dependent variables.  Bonferroni adjustment for multiple 

comparisons was applied where multiple t-tests were conducted.   

Child and Parent Objective Sleep 

Objective sleep variables (actigraphy) was examined for children with ASD and 

their parents, and typically developing children and their parents.  Seven children with 

ASD (63.6%) had a total sleep time of ≤8 hours, with 4 children (36.4%) getting >8 

hours sleep.  In the typically developing children group, 7 children (63.6%) had a total 

sleep time of ≤8 hours, with 4 children (36.4%) getting >8 hours sleep.  Children with 

ASD slept on average 7 hours 31 minutes a night while typically developing children 

slept on average 8 hours 3 minutes.  Children with ASD went to bed on average at 

23:03pm, while typically developing children went to bed at 23:15pm on average.  

Children with ASD’s get up time was 7:59am on average, while typically developing 

children’s get up time was 8:34am on average.  The average time spent in bed for 

children with ASD was 8 hours 55 minutes, while for typically developing children it 

was 9 hours 19 minutes.   

Souders et al. (2009) stated that the Children’s Hospital of Philadelphia’s 

(CHOP) Sleep Centre recommends a sleep efficiency of <85% and a sleep onset latency 

of >30 minutes as a cut-off for defining poor sleep quality.  It took children with ASD 9 

minutes to fall asleep in comparison to 7 minutes for typically developing children.  

One of the children with ASD reached clinical cut-off for poor efficiency in having a 

sleep onset latency of >30 minutes, while none of the typically developing children met 

this cut-off.  Wake After Sleep Onset (WASO) was 61.14 minutes on average for those 

with ASD, compared to 57.99 minutes for typically developing children.  Children with 

ASD had an average sleep efficiency of 84.15% compared to typically developing 
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children who had an average sleep efficiency of 85.84%.  It was found that 45.5% of 

children with ASD had poor sleep efficiency, compared to 36.4% of typically 

developing children.  Children with ASD had on average 27.56 wake intervals, 

compared to 28.47 wake intervals for typically developing children.   

In parents of children with ASD, 9 parents (81.8%) had a total sleep time of ≤8 

hours, with 2 parents (18.2%) getting >8 hours sleep.  In parents of typically developing 

children, all parents had a total sleep time of ≤8 hours.  In parents of children with ASD, 

7 parents (63.6%) had a total sleep time of ≤7 hours, with 4 parents (36.4%) getting >7 

hours sleep.  In parents of typically developing children 2 parents (18.2%) had a total 

sleep time of ≤7 hours, with 9 parents (81.8%) getting >7 hours sleep.  Parents of 

children with ASD slept on average 7 hours 12 minutes, compared to 7 hours 16 

minutes for parents of typically developing children.  Parents of children with ASD 

went to bed on average at 00:07am while parents of typically developing children went 

to be on average at 23:49am.  Parents of children with ASD got up at 8:25am on 

average while parents of typically developing children got up at 8:07am.  The average 

time spent in bed for parents of children with ASD was 8 hours 17 minutes, while it was 

8 hours 18 minutes for parents of typically developing children.   

It took parents of children with ASD 10.30 minutes to fall asleep, while it took 

parents of typically developing children 11.86 minutes to fall asleep.  None of the 

parents of children with ASD reached clinical cut-off for poor efficiency in having a 

sleep onset latency of >30 minutes, while one parent of a typically developing child met 

this cut-off.  Both groups of parents had very similar levels of sleep efficiency with an 

average sleep efficiency of 87.08% for parents of children with ASD, and 87.83% of 

parents of typically developing children.  It was found that 3 parents of typically 

developing children had poor sleep efficiency, compared to one parent of a child with 
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ASD.  WASO was 45.86 minutes for parents of children with ASD and 40.65 minutes 

for parents of typically developing children.  Parents of children with ASD had on 

average 24.96 wake intervals, compared to 25.75 in parents of typically developing 

children. 

Child Sleep Problems 

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and child actigraphy variables as the dependent variables.  There 

were no significant differences found between children with ASD and typically 

developing children on actigraphy variables.  The frequency of sleep problems in 

children with ASD was 100% (n=10), whereby a sleep problem was classified if a child 

presented with a score of 41 or more on the CSHQ.  The frequency of sleep problems in 

typically developing children was 45.5% (n=5).  A Chi-Square test was used to 

determine if there was an association between the presence of sleep problems and being 

in the ASD group.  Group (ASD or Typically developing) was the independent variable, 

while the presence of sleep problems was the dependent variable.  The presence of sleep 

problems was determined as a score of 41 or more in the CSHQ.  A significant 

association was found for the presence of sleep problems in children with ASD 

compared to typically developing children, χ² (1, N=21) =7.64, p=.012.   

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and the CSHQ subscales as the dependent variables.  As can be 

seen in Table 34, there was a significant difference in sleep anxiety and parasomnias 

between children with ASD and typically developing children, with children with ASD 

receiving higher scores on these subscales in the CSHQ than typically developing 

children.   
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Parent Sleep Problems 

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and parent actigraphy variables as the dependent variables.  There 

were no significant differences in actigraphy variables between parents of children with 

ASD and parents of typically developing children.  The frequency of poor sleep in 

parents of children with ASD was 81.8% (n=9), whereby a poor sleep was classified if a 

parent presented with a score of 5 or more on the PSQI.  The frequency of poor sleep in 

parents of typically developing children was 54.5% (n=6).  A MANOVA was 

conducted with group (ASD or Typically Developing) as the independent variable and 

the PSQI subscales as the dependent variables.  As shown in Table 35, there was a 

significant difference in the PSQI variables of subjective sleep quality, sleep duration, 

sleep efficiency, and daytime dysfunction between parents of children with ASD and 

parents of typically developing children, with parents of children with ASD having 

higher scores, meaning sleep problems, with these variables than parents of typically 

developing children.  

Challenging Behaviour 

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and the BPI-S subscales as the dependent variables.  A summary 

of the subscale means, standard deviations, and results of the MANOVA are shown in 

Table 36.   

 Sensory Issues 

 A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and the SSP subscales as the dependent variables.  The SSP 

subscale means, standard deviations, and results of the MANOVA are displayed in 

Table 37. 
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Table 20 

Children’s Sleep Habits Questionnaire (CSHQ) subscales, mean scores, standard 

deviations and results of MANOVA 

Subscale ASD Children 

Group (n=11) 

M (SD) 

Typically 

Developing  

Children Group 

(n=11) 

M (SD) 

 

F 

 

p 

Bedtime resistance 7.90 (2.47) 6.45 (1.04) 3.17 .09 

Sleep onset delay 2.20 (.79) 2.00 (.89) .29 .60 

Sleep duration 5.70 (1.95) 4.18 (1.40) 4.27 .05 

Sleep anxiety 6.60 (1.65) 4.27 (.65) 18.86     .00** 

Night wakings 4.10 (1.73) 3.18 (.40) 2.94 .10 

Parasomnias 11.10 (2.96) 7.55 (.82) 14.69        .001** 

Sleep disordered 

breathing 

3.70 (1.06) 3.18 (.40) 2.28 .15 

Daytime sleepiness 14.20 (3.49) 11.82 (3.54) 2.40 .14 

**p<.01     
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Table 21 

PSQI Means, Standard deviations, and results of MANOVA 

Subscale Parents of ASD Children  

Group (n=11) 

M (SD) 

Parents of Typically Developing 

Children Group (n=11)  

M (SD) 

 

F 

 

p 

Subjective Sleep Quality 1.64 (.67) .82 (.40) 11.91     .003** 

Sleep Latency 1.00 (1.00) .91 (1.04) .04 .837 

Sleep Duration 1.27 (1.10) .09 (.30) 11.74     .003** 

Sleep Efficiency 1.27 (1.01) .09 (.30) 13.85     .001** 

Sleep Disturbance 1.36 (.50) 1.27 (.47) .19 .666 

Use of Sleep Medication .36 (.81) .55 (1.21) .17 .684 

Daytime Dysfunction 1.55 (.52) .73 (.47) 15.00     .001** 

**p<.01     
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Table 36 

Behavior Problems Inventory-Short Form (BPI-S) subscale means, standard deviations, and results of MANOVA 

Subscale ASD Children 

Group (n=11) 

M (SD) 

Typically Developing 

Children Group (n=11) 

M (SD) 

 

F 

 

p 

Self-Injurious Behaviour     

 Frequency 4.2 (2.90) .00 (.00) 23.22 .00** 

 Severity 2.5 (1.72) .00 (.00) 23.47 .00** 

Aggressive/ Destructive Behaviour     

 Frequency 10.6 (9.22) 1.36 (2.34) 10.37    .005** 

 Severity 7.4 (6.93) 1.36 (2.34) 7.45  .013* 

Stereotyped Behaviour     

 Frequency 11.6 (9.61) .00 (.00) 16.13    .001** 

*p<.05   **p<.01     
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Table 37 

Short Sensory Profile subscale means, standard deviations and results of MANOVA 

Subscale ASD Children 

Group (n=11) 

M (SD) 

Typically 

Developing 

Children Group 

(n=11) 

M (SD) 

 

F 

 

p 

Tactile Sensitivity 24.45 (5.87) 34.09 (2.07) 26.35      .000** 

Taste/Smell Sensitivity 6.00 (3.26) 13.55 (3.08) 31.20      .000** 

Movement Sensitivity 12.45 (2.77) 13.55 (3.70) .61 .443 

Underresponsive/ Seeks 

Sensation 

21.82 (4.75) 33.55 (3.01) 47.82     .000** 

Auditory Filtering 12.54 (5.52) 28.27 (2.05) 78.43     .000** 

Low Energy/Weak 15.18 (5.31) 28.36 (5.43) 33.17     .000** 

Visual/Auditory 

Sensitivity 

15.45 (5.54) 24.18 (1.54) 25.36     .000** 

**p<.01     

Social Responsiveness  

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and the SRS-2 subscales as the dependent variables.  A summary 

of the subscale means, standard deviations, and results of the MANOVA are shown in 

Table 38. 

Comorbid Psychopathology 

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and the ASD-CC subscales as the dependent variables.  A 

summary of the mean scores and standard deviations for each subscale and the results of 

the MANOVA are provided in Table 39.   
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Quality of Life 

 A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and Psychosocial health and Physical health as the dependent 

variables.  The means, standard deviations, and the results of the MANOVA are shown 

in Table 40. 

Family Medical History 

Chi-Square tests were conducted to determine the association between group 

(ASD or Typically Developing) and the family history of autoimmune diseases and 

other disorders.  A summary and results of Chi-Square tests for family history of 

autoimmune diseases and other disorders are given in Table 41 and Table 42. 

Parent Stress 

On the PSI-SF, it was found that none of the parents of children with ASD and 

36.4% (n=4) of parents of typically developing children engaged in defensive 

responding.  Defensive responding was significant if a participant scored a sum of 10 or 

less on a selected number of items of the PSI-SF.  A MANOVA was conducted with 

group (ASD or Typically Developing) as the independent variable and the PSI-SF 

subscales as the dependent variables.  A summary of the PSI-SF subscale means, 

standard deviations, and results of the MANOVA are shown in Table 43. 

All of the parents of typically developing children received scores in the normal 

range for the Parental Distress subscale, while only 36.4% (n=4) of parents of children 

with ASD received scores in the normal range.  It was found that 54.5% (n=6) of 

parents of children with ASD had clinically significant scores in Parental Distress, while 

one parent had a high score.  For the Parent-Child Dysfunctional Interaction subscale, 

all parents of typically developing children had scores in the normal range, while only 
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Table 38 

Social Responsiveness Scale-Second Edition (SRS-2) subscale means, standard 

deviations and results of MANOVA 

Subscale ASD Children 

Group (n=11) 

M (SD) 

Typically 

Developing 

Children Group 

(n=11) 

M (SD) 

 

F 

 

p 

Social Awareness 77.5 (9.03) 50.18 (8.54) 50.73 .00** 

Social Cognition 80.2 (6.39) 44.27 (7.25) 145.69 .00** 

Social Communication 78.1 (6.35) 44.09 (7.37) 127.08 .00** 

Social Motivation 71.1 (8.63) 45.73 (8.13) 35.62 .00** 

Restricted Interests and 

Repetitive Behaviour 

 

76.20 (8.12) 

 

45.45 (7.05) 

 

86.28 

 

.00** 

DSM-5 Compatible 

Social 

Communication and 

Interaction 

 

79.9 (5.86) 

 

45.55 (7.93) 

 

125.28 

 

.00** 

DSM-5 Compatible 

Restricted 

Interests and Repetitive 

Behaviour 

 

76.20 (8.12) 

 

45.45 (7.05) 

 

86.28 

 

.00** 

**p<.01     
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Table 39 

Autism Spectrum Disorder-Comorbid for Children (ASD-CC) subscale means, standard deviations and results of MANOVA 

Subscale ASD Children 

Group (n=11)  

M (SD) 

Typically Developing 

Children Group (n=11) 

M (SD) 

 

F 

 

p 

Tantrum behaviour 11.36 (4.3) 1.55 (2.02) 47.07 .00** 

Repetitive behaviour 4.36 (2.01) 09 (.30) 48.44 .00** 

Worry/depressed 6.18 (3.06) .36 (.81) 37.17 .00** 

Avoidant behaviour 6.09 (1.70) .91 (.94) 78.10  .00** 

Under-eating 2.55 (2.42) .36 (.67) 8.28    .009** 

Conduct 3.00 (2.49) .27 (.64) 12.36     .002** 

Over-eating .64 (1.03) .00 (.00) 4.22 .053 

**p<.01     
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Table 40 

Pediatric Quality of Life (PedsQL) domain means, standard deviations and results of 

MANOVA 

Subscale ASD Children 

Group (n=11) 

M (SD) 

Typically 

Developing 

Children Group 

(n=11) 

M (SD) 

 

F 

 

p 

Psychosocial 

Health 

36.67 (11.78) 85.45 (9.81) 102.34 .000** 

Physical Health 54.86 (21.66) 90.34 (11.22) 22.38 .000** 

**p<.01     
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Table 41 

Number and frequency of families with an autoimmune disease and results of Chi-Square tests 

Autoimmune Disease ASD Children 

Group (n=11) 

% (n=number of families) 

Typically Developing 

Children Group (n=11) 

% (n=number of families) 

 

χ² 

 

p 

Osteoarthritis (Old Age Arthritis) 81.8% (9) 0% (0) 15.23     .000** 

Psoriasis 27.3% (3) 18.2% (2) .26 .500 

Hypothyroidism (Hashimoto’s thyroiditis) 27.3% (3) 9.1% (1) 1.22 .293 

Rheumatoid arthritis (Onset after age 16) 36.4% (4) 0% (0) 4.89  .045* 

Hyperthyroidism (Graves’ disease) 9.1% (1) 18.2% (2) .39 .500 

Multiple miscarriages (3 or more) 9.1% (1) 0% (0) 1.05 .500 

Ulcerative colitis 9.1% (1) 9.1% (1) .00 .726 

Rheumatic fever 0% (0) 9.1% (1) 1.05 .500 

Multiple sclerosis  0% (0) 9.1% (1) 1.05 .500 

Arthritis (Unsure of type) 9.1% (1) 18.2% (2) .39 .500 

Childhood onset (Type 1) diabetes 9.1% (1) 0% (0) 1.05 .500 

Multiple blood clots 0% (0) 9.1% (1) 1.05 .500 

*p<.05   **p<.01     
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Table 42 

Number and percentage of families with other medical, developmental, and psychological conditions and results of Chi-Square tests 

Disorder ASD Children 

Group (n=11) 

% (n=number of families) 

Typically Developing 

Children Group (n=11) 

% (n=number of families) 

 

χ² 

 

p 

Autism, Asperger’s disorder or another Pervasive 

Developmental Disorder (PDD) 

 

45.5% (5) 

 

0% (0) 

 

6.47 

 

   .018* 

AD/HD 18.2% (2) 0% (0) 2.20 .238 

Major depression 54.4% (6) 36.4% (4) .73 .335 

Intellectual disability 27.3% (3) 0% (0) 3.47 .107 

Anxiety disorder  9.1% (1) 36.4% (4) 2.33 .155 

Bipolar disorder (Manic depression) 9.1% (1) 18.2% (2) .39 .500 

Seizure disorder/Epilepsy 18.2% (2) 9.1% (1) .39 .500 

Schizophrenia 9.1% (1) 0% (0) 1.05 .500 

Coeliac disease 9.1% (1) 0% (0) 1.05 .500 

Migraine 60% (3) 54.5% (6) .042 .635 

*p<.05     
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Table 43 

PSI-SF Means, Standard deviations and results of MANOVA 

Subscale Parents of 

ASD 

Group (n=11) 

M (SD) 

Parents of 

Typically 

Developing 

Group (n=11) 

M (SD) 

 

F 

 

p 

Parental Distress (PD) 41.18 (9.56) 22.18 (7.33) 27.36 .000** 

Parent-Child 

Dysfunctional  

Interaction (PCD-I) 

 

36.73 (5.42) 

 

16.09 (3.99) 

 

103.39 

 

.000** 

Difficult Child (DC) 43.64 (6.33) 19.73 (7.81) 62.21 .000** 

**p<.01     

 

18.2% (n=2) of parents of children with ASD were in the normal range.  The majority 

of parents (72.7%) of children with ASD had clinically significant scores on this 

subscale (n=8).  It was found that 81.8 (n=9) of parents of children with ASD had 

clinically significant scores in the Difficult Child subscale, with only 18.2% (n=2) 

having normal scores, while all parents of typically developing children had normal 

scores.  In total PSI-SF cut-off scores, it was found that 54.4% (n=6) had clinically 

significant scores, 36.4% (n=4) had high scores, and only one parent had normal scores, 

while all parents of typically developing children had normal scores.  

Parent Anxiety and Depression 

It was found that 90.9% (n=10) of parents with typically developing children 

were in the normal range with one parent at borderline abnormal level for depression.  
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Only 18.2% of parents of children with ASD were in the normal range.  It was found 

that 54.4% (n=6) of parents of children with ASD were in the borderline abnormal level 

for depression, with 27.3% (n=3) in the abnormal level for depression.  It was found 

that 54.4% (n=6) of parents of typically developing children were in the normal range, 

with 45.5% (n=5) in the borderline abnormal level for anxiety.  In comparison, only 

18.2% (n=2) of parents of children with ASD were in the normal range, while 72.7% 

(n=8) were in the abnormal level, and one parent was in the borderline abnormal level 

for anxiety.  A MANOVA was conducted with group (ASD or Typically Developing) 

as the independent variable and the HADS subscales as the dependent variables.  A 

summary of the HADS subscale means, standard deviations and results of the 

MANOVA are displayed in Table 44. 

Table 44 

HADS Means, Standard deviations and results of MANOVA 

Subscale Parents of ASD 

Group (n=11) 

M (SD) 

Parents of Typically 

Developing Group 

(n=11) 

M (SD) 

F p 

Anxiety 11.55 (3.47) 6.18 (1.99) 19.73 .000** 

Depression 9.64 (3.91) 4.09 (2.30) 16.47 .001** 

**p<.01     

Parent Quality of Life 

It was found that 81.8% (n=9) of parents of typically developing children rated 

their quality of life as very good while none of the parents of children with ASD rated 

their quality of life as very good.  It was found that 40% (n=2) of parents of children 
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with ASD rated their quality of life as good, while 18.2% (n=2) of parents of typically 

developing children rated it the same way.  It was found that 60% (n=3) of parents of 

children with ASD considered their quality of life neither good nor poor.  It was 

reported that 72.7% (n=8) of parents of typically developing children were very 

satisfied with their health while none of the parents of children with ASD reported this 

satisfaction.  It was reported that 27.3% (n=3) of parents of typically developing 

children and 40% of parents of children with ASD (n=2) were satisfied.  It was found 

that 40% (n=2) of parents of children with ASD were neither satisfied nor dissatisfied. 

A MANOVA was conducted with group (ASD or Typically Developing) as the 

independent variable and the WHOQOL-BREF domains as the dependent variables.  A 

summary of the WHOQOL-BREF domain means, standard deviations, and results of 

the MANOVA can be found in Table 45.   

Parent Perceived Social Support 

 A t-test was conducted with group (ASD or Typically Developing) as the 

independent variable and MSPSS total score as the dependent variable.  A summary of 

the MSPSS means, standard deviations, and results of the t-test are shown in Table 46. 

Correlations between objective sleep variables and other variables 

Pearson correlations between child actigraphy variables and other child variables 

were examined for children with ASD.  Pearson correlations for parent actigraphy 

variables and other parent variables were examined for parents of children with ASD.  

The same correlations were examined for typically developing children and their 

parents. 
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3.15.1 Actigraphy and Subjective Sleep Variables.  A summary of significant 

Pearson correlations between child sleep problems on CSHQ variables and child 

actigraphy variables for children with ASD and typically developing children are 

displayed in Table 47.  Significant correlations between parent sleep problems 

on PSQI variables and parent actigraphy variables for parents of children with ASD and 

parents of typically developing children are displayed in Table 48.  For children with 

ASD, there was a large negative correlation between parasomnias on the CSHQ and 

child sleep efficiency using actigraphy.  There was also a large negative correlation 

between total score on the CSHQ and child sleep efficiency for children with ASD.  For 

children with ASD, sleep onset delay on the CSHQ was positively associated with 

objective time in bed, with a large effect size.  For typically developing children, 

bedtime resistance on the CSHQ was positively associated with objective sleep quantity 

and time in bed, with large effects.   

 In parents of children with ASD, parent use of sleep medication on the PSQI 

was positively associated with objective sleep onset latency using actigraphy, with a 

large effect size.  For parents of typically developing children, sleep latency on the 

PSQI was positively associated with time in bed using actigraphy, with a large effect 

size.  Sleep disturbance on the PSQI was positively associated with sleep onset latency 

on actigraphy, with a large effect size, and sleep disturbance was negatively associated 

with time in bed, with a large effect size in parents of typically developing children.  

For parents of typically developing children, daytime dysfunction on the PSQI was 

negatively associated with objective sleep quantity and time in bed, with large effect 

sizes. 
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Table 45 

WHOQOL-BREF Means, Standard deviations and results of MANOVA 

Domain Parents of 

ASD 

Group (n=11) 

M (SD) 

Parents of 

Typically 

Developing Group 

(n=11) 

M (SD) 

 

F 

 

p 

Physical Health 58.73 (12.81) 90.09 (7.98) 47.52   .000** 

Psychological Health 50.00 (17.12) 79.73 (12.63) 21.47   .000** 

Social Relationships 57.73 (28.43) 83.00 (23.48) 5.17 .034* 

Environment 52.91 (15.78) 88.82 (10.71) 38.98   .000** 

*p<.05   **p<.01     

 

Table 46 

MSPSS Mean, Standard deviation and results of t-test 

Variable Parents of ASD 

Group (n=11) 

M (SD) 

Parents of 

Typically 

Developing Group 

(n=11) 

M (SD) 

 

t 

 

p 

MSPSS Total 

Score 

47.73 (20.86) 72.73 (11.54) -3.48 .002** 

**p<.01     

Child Sleep and Challenging Behaviour.  The significant associations between child 

actigraphy variables and BPI-S subscales can be found in Table 49 for children with 

ASD.  No associations were found between child actigraphy variables and BPI-S 

subscales for typically developing children.  

Child Sleep and Sensory Issues.  The significant associations between child 

actigraphy variables and SSP subscales for children with ASD are shown in Table 50.  

No associations were found between child actigraphy variables and SSP subscales for 

typically developing children.  Higher scores on the SSP indicate less sensory issues.  
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Table 47 

Correlations between child sleep on the CSHQ and actigraphy for children with ASD and typically developing children 

CSHQ Subscale Actigraphy Variable Children with ASD Typically Developing Children 

  r p r p 

Bedtime Resistance Objective Sleep Quantity   .73 .010* 

 Time in Bed   .83   .002** 

Sleep onset delay Time in Bed .66 .038*   

Parasomnias Sleep Efficiency -.75 .012*   

CSHQ Total Sleep Efficiency -.69 .029*   

*p<.05   **p<.01      
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Table 48 

Correlations between parent sleep on the PSQI and actigraphy for parents of children with ASD and parents of typically developing children 

PSQI Subscale Actigraphy Variable Parents of children with ASD Parents of typically developing 

children 

  r p r p 

Use of Sleep Medication Sleep Onset Latency .68 0.20*   

Sleep Latency  Time in Bed   .62 .042* 

Sleep Disturbance Sleep Onset Latency   .65 .031* 

 Time in Bed   -.67 .024* 

Daytime Dysfunction Objective Sleep Quantity   -.68 .022* 

 Time in Bed   -.66 .026* 

*p<.05      
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Table 49 

Correlations between child actigraphy variables and BPI-S Subscales for children with 

ASD 

Actigraphy Variable BPI-S Subscale r p 

Sleep Onset 

Latency 

Self-Injurious Behaviour   

 Frequency .72 .018* 

 Severity .67 .034* 

*p<.05    

Table 50 

Correlations between child actigraphy variables and SSP Subscales for children with 

ASD 

Actigraphy Variable SSP Subscale     r     p 

Wake after Sleep Onset Tactile Sensitivity -.62 .041* 

 Auditory Filtering -.66 .026* 

 SSP Total -.72 .012* 

Number of Awakenings Tactile Sensitivity -.79 .004** 

 Auditory Filtering -.64 .035* 

 SSP Total -.76 .007** 

Time in Bed Taste/Smell Sensitivity -.62 .042* 

 Auditory Filtering -.75 .008** 

*p<.05    **p<.01    

Child Sleep and Comorbid Psychopathology.  The significant associations 

between child actigraphy variables and ASD-CC subscales for children with ASD and 

typically developing children are displayed in Table 51.  Child sleep efficiency was 

found to be negatively associated with avoidant behaviour with a large effect in children 

with ASD.  Number of awakenings were positively associated with tantrum behaviour 

and ASD-CC total score with large effect sizes in children with ASD.  Number of 

awakenings were negatively associated with tantrum behaviour with a large effect size 
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in typically developing children.  Similarly, objective sleep quantity and time in bed 

were positively associated with conduct behaviour with large effect sizes in typically 

developing children. 

Child Sleep and Quality of Life.  High scores on the PedsQL indicated greater quality 

of life.  The significant association between child actigraphy variables and PedsQL 

subscale for children with ASD can be found in Table 52.  No associations were found 

between child actigraphy variables and PedsQL subscales for typically developing 

children. 

Parent Sleep and Stress.  Significant associations between parent actigraphy variables 

and PSI-SF subscales for parents of children with ASD and parents of typically 

developing children can be found in Table 53. 

Parent Sleep and Anxiety and Depression.  Significant associations between parent 

actigraphy variables and HADS subscales for parents of children with ASD and parents 

of typically developing children are displayed in Table 54. 

Parent Sleep and Quality of Life.  Significant associations between parent actigraphy 

variables and WHOQOL-BREF domains for parents of children with ASD and parents 

of typically developing children are displayed in Table 55. 
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Table 51 

Correlations between child actigraphy variables and ASD-CC Subscales for children with ASD and typically developing children 

Actigraphy Variable ASD-CC Subscale Children with ASD Typically Developing Children 

  r p r p 

Sleep Efficiency Avoidant Behaviour -.64 .034* - - 

Number of Awakenings Tantrum Behaviour .63 .039* -.62 .041* 

 ASD-CC Total .64 .035* - - 

Objective Sleep Quantity Undereating .67 .024* - - 

 Overeating -.61 .045* - - 

 Conduct - - .76 .006** 

Time in Bed Undereating .81 .003** - - 

 Overeating -.62 .040* - - 

 Conduct - - .80 .003** 

 ASD-CC Total .68 .022* - - 

*p<.05    **p<.01      
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Table 52 

Correlations between child actigraphy variables and PedsQL Subscales for children with 

ASD 

Actigraphy Variable PedsQL Subscale r p 

Objective Sleep Quantity Psychosocial Health .81 .008** 

**p<.01 

 

 

 

 

   

Table 53 

Correlations between parent actigraphy variables and PSI-SF Subscales for parents of 

children with ASD and parents of typically developing children 

Actigraphy 

Variable 

PSI-SF Subscale Parents of children 

with ASD 

Parents of typically 

developing children 

  r p r p 

Sleep Efficiency Parent-Child 

Dysfunctional  

Interaction (P-CDI) 

 

-.66 

 

.028* 

 

- 

 

- 

Objective Sleep 

Quantity 

Parental Distress -.67 .024* -.69 .020* 

Time in Bed Parental Distress -.72 .013* -.70 .017* 

 PSI-SF Total Score - - -.60 .049* 

*p<.05      
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Table 54 

Correlations between parent actigraphy variables and HADS Subscales for parents of 

children with ASD and parents of typically developing children 

Actigraphy 

Variable 

HADS Subscale Parents of children 

with ASD 

Parents of typically 

developing children 

  r p r p 

Objective Sleep 

Quantity 

Anxiety -.60 .050* -.78 .005** 

Time in Bed Anxiety -.63 .040* - - 

*p<.05   **p<.01      

Table 55 

Correlations between parent actigraphy variables and WHOQOL-BREF domains for 

parents of children with ASD and parents of typically developing children 

Actigraphy 

Variable 

WHOQOL-BEEF 

Domain 

Parents of children 

with ASD 

Parents of typically 

developing children 

  r p r p 

Number of 

Awakenings 

Physical Health -.65 .032* - - 

Time in Bed Environment .68 .021* - - 

 Psychological - - .65 .030* 

Objective Sleep 

Quantity 

Environment .63 .039* - - 

 Physical Health - - .62 .042* 

 Psychological - - .81   .003** 

*p<.05     **p<.01      
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Discussion  

It was found that there were no significant differences between children with 

ASD and typically developing children on actigraphy variables.  No significant 

differences were found between parents of children with ASD and parents of typically 

developing children on actigraphy variables.  The recommended amount of sleep for 

children aged 6 to 13 years is 9 to 11 hours, while for 14 to 17 year olds it is 8 to 10 

hours per night (National Sleep Foundation, 2015).  It was found that 63.6% of children 

with ASD had a total sleep time of 8 hours or less, with 36.4% getting more than 8 

hours sleep.  This was the same for children who were typically developing.  Children 

with ASD and typically developing were very similar in their sleep patterns, as were 

parents of children with ASD and parents of typically developing children.  The 

majority of children and adolescents with ASD in the current study did not have an 

intellectual disability.  Elrod and Hood (2015) found in children with ASD and no 

intellectual disability, there was no significant difference in total sleep time in 

comparison to typically developing children. 

While there were no significant differences in objective sleep variables, 

significant differences were found in subjective sleep variables.  A significant 

association was found for the presence of sleep problems in children with ASD 

compared to typically developing children on the CSHQ.  There were significant 

differences in sleep anxiety and parasomnias between children with ASD and typically 

developing children.  Children with ASD had greater difficulties with these issues than 

children who were typically developing.  These areas would not be specifically 

measured using actigraphy data.  For children who engaged in parasomnias with more 

movement, such as sleep walking, actigraphy data would collect data on this.  However, 
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it may be more difficult to recognise parasomnias, such as talking or grinding teeth in 

one’s sleep, with actigraphy.   

For children with ASD and typically developing children, child sleep on the 

CSHQ and actigraphy were correlated.  Specifically, for children with ASD, there was a 

large negative correlation between parasomnias on the CSHQ and child sleep efficiency 

using actigraphy.  There was also a large negative correlation between total score on the 

CSHQ and child sleep efficiency for children with ASD.  Therefore, as sleep efficiency 

decreased, there were increased total sleep problems, and parasomnias.  For children 

with ASD, sleep onset delay on the CSHQ was positively associated with objective time 

in bed, with a large effect size.  These findings are supported by Meltzer (2011) who 

found a significant association between child objective sleep quantity and maternal 

report of child sleep disruptions.   

There was a significant difference in parent sleep problems between parents of 

children with ASD and parents of typically developing children.  Parents of children 

with ASD had significantly greater difficulties with subjective sleep quality, sleep 

duration, sleep efficiency, and daytime dysfunction than parents of typically developing 

children.  This finding is supported by Goldman, Wang, and Fawkes (2014) who found 

that mothers of children with ASD, whether their children were good sleepers or poor 

sleepers, took significantly longer to fall asleep than mothers of typically developing 

children.  While sleep duration and sleep efficiency were also measured using 

actigraphs, subjective sleep quality and daytime dysfunction are unique variables that 

are only measured using subjective questionnaires.  In parents of children with ASD, 

parent use of sleep medication on the PSQI was positively associated with objective 

sleep onset latency using actigraphy, with a large effect size.  This suggests that parents 



Chapter 7 

 

234 

who are scoring higher on the use of sleep medicine on the PSQI are taking long periods 

of time to fall asleep.   

Significant differences were found between children with ASD and typically 

developing children in sensory problems.  Lower scores on the SSP mean more severe 

sensory issues.  Scores were significantly lower in children with ASD than in typically 

developing children for tactile sensitivity, taste/smell sensitivity, underresponsive/seeks 

sensation, auditory filtering, low energy/weak, and visual/auditory sensitivity.  In 

children with ASD, there was a negative association reported between child Wake After 

Sleep Onset (WASO) and tactile sensitivity, auditory filtering, and total score on the 

SSP, with large effect sizes for each correlation.  The negative relationship is due to 

higher scores on the SSP indicating more sensory problems.  Therefore, the number of 

waking minutes between sleep start and sleep end times is associated with tactile and 

auditory sensory issues.  It may be that children are more sensitive to certain noises in 

their sleep or to certain tactile sensations.  In children with ASD, the objective number 

of awakenings were also negatively associated with tactile sensitivity, auditory filtering 

and total score on the SSP, with large effect sizes.  Time spent in bed was negatively 

associated with auditory filtering and taste/smell sensitivity with large effect sizes for 

children with ASD.  Sensory problems may lead to sleep problems, which in turn may 

affect daytime functioning.  Schreck, Mulick, and Smith (2004) found that increased 

sensitivity to environmental stimuli in the bedroom and screaming at night predicted 

communication problems. 

Significant differences were found between children with ASD and typically 

developing children in self-injurious behaviour, aggression, and stereotypy where 

children with ASD displayed greater frequency and severity in all of these types of 

behaviour problems.  Behaviour problems are very common in ASD and are very 
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challenging for parents.  For children with ASD, child sleep onset latency was 

associated with self-injurious behaviour frequency and severity on the BPI-S, with a 

large effect size. 

Significant differences were found between children with ASD and typically 

developing children on all subscales of the Social Responsiveness Scale-2nd edition 

(SRS-2).  These are social awareness, social cognition, social communication, social 

motivation, DSM-5 compatible Social Communication and Interaction, and the DSM-5 

compatible Restricted Interests and Repetitive Behaviour subscale.  The SRS-2 is used 

as an ASD screening tool.  Our findings support that it differentiates between those with 

ASD and those who are typically developing.  Using ASD screening measures are 

important in research where typically developing children are participants.  It is possible 

that children who are typically developing may show signs of ASD, and by screening 

for ASD, we can conclude that all participants in the control group are typically 

developing. 

There was a significant difference in comorbid psychopathology between 

children with ASD and typically developing children.  Children with ASD scored 

significantly higher on tantrum behaviour, repetitive behaviour, worry/depressed, 

avoidant, undereating, and conduct behaviour than typically developing children.  Child 

sleep efficiency was found to be negatively associated with avoidant behaviour with a 

large effect in children with ASD.  Number of awakenings were positively associated 

with tantrum behaviour and ASD-CC total score with large effect sizes in children with 

ASD.  Some interesting findings were observed between sleep and eating behaviours.  

In children with ASD, child objective sleep quantity was positively associated with 

undereating and negatively associated with overeating.  Therefore, having a higher 
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amount of sleep is associated with more undereating problems.  This finding needs to be 

replicated with a larger sample size in future research.   

There was a significant difference in quality of life between children with ASD 

and typically developing children.  Children with ASD scored significantly lower in 

Psychosocial Health and Physical Health than did typically developing children.  In 

children with ASD, child objective sleep quantity was positively associated with 

psychosocial health on the PedsQL.  This indicates a relationship between getting more 

sleep and a child with ASD having a better quality of life. 

A significant difference was found between the family medical histories of 

children with ASD compared to children who are typically developing.  Children with 

ASD had significantly more family members with osteoarthritis and rheumatoid arthritis 

than did children who were typically developing.  This is supported by Sweeten et al. 

(2003) who compared families with a child with a PDD to both families with a child 

with an autoimmune disease, and to families with a healthy control child.  Autoimmune 

diseases were more frequent in the families of a child with PDD compared to the other 

groups (Sweeten et al., 2003).  There was a significant difference in family history of 

ASD (excluding the child participant with ASD) between families of a child with ASD 

compared to families of a typically developing child.  Children with ASD had 

significantly more family members with ASD than did typically developing children.  

This is an unsurprising finding given the genetic influence of ASD. 

There was a significant difference in parental stress for all subscales of the PSI-

SF between parents of children with ASD and parents of typically developing children.  

Parents of children with ASD had significantly higher levels of stress of parents of 

typically developing children.  Parent sleep efficiency was negatively associated with 
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Parent-Child Dysfunctional Interaction (P-CDI) on the PSI-SF, with a large effect for 

parents of children with ASD and parents of typically developing children.  Therefore 

stress related to parent and child interactions increased as sleep efficiency decreased.  

Objective sleep quantity and time in bed was negatively associated with parental 

distress, with large effects for both parents of children with ASD and parents of 

typically developing children.  

There was a significant difference in anxiety and depression between parents of 

children with ASD and parents of typically developing children.  Parents of children 

with ASD experienced significantly higher levels of anxiety and depression than did 

parents of typically developing children.  The relationship between parental depression 

and sleep is supported by Meltzer (2011) who found child sleep quantity to be 

associated with maternal depressive symptoms.  There was a relationship between 

parent anxiety and sleep variables in parents of children with ASD and in parents of 

typically developing children.  Anxiety was negatively correlated with objective sleep 

quantity for parents of children with ASD and parents of typically developing children, 

with large effect sizes.  In parents of children and adolescents with ASD, anxiety was 

negatively associated with time in bed, with a strong effect size.  Therefore the less time 

spent in bed, and the less sleep parents received, the higher their levels of anxiety were.  

It may be that parents experiencing anxiety spend less time in bed and find it more 

difficult to sleep overall.  It is also possible that having less time in bed and getting less 

sleep contributes to parents feeling more anxious overall.   

Parents of children with ASD had significantly lower quality of life compared to 

parents of typically developing children.  Number of awakenings was negatively 

associated with physical health, with a large effect size in parents of children with ASD.  

This is not a surprising finding as lack of sleep can affect an individual’s physical health 
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and wellbeing.  One of the questions on the Physical Health domain of the WHOQOL-

BREF asks about satisfaction with sleep.  Time in bed and objective sleep quantity was 

positively associated with the domain of Environment with a large effect size in parents 

of children with ASD.  If parents are more satisfied with their environments, this may 

mean that they get more sleep.  It is also possible that parents that get more sleep 

appraise their environments in a more positive manner than those who are getting less 

sleep. 

This study has a number of strengths.  First, actigraphy was used which is an 

objective measure of sleep.  Subjective questionnaire measures were also used to assess 

sleep in the current study, but there was not reliance on subjective measures.  Second, 

both parents and children participated in wearing actigraphs.  While actigraphs may not 

be tolerated by some children with ASD, knowledge can be gained by having children 

with ASD participate alongside their parents.  Third, a control group of typically 

developing children and adolescents were recruited.  Children were matched to the ASD 

participants by gender and by age, and were matched as close in age as was possible.  

Fourth, the study included a range of measures as well as investigating sleep problems.  

Measures of child comorbid issues were used such as the ASD-CC, SSP, and BPI-S.  

Quality of life and social responsiveness were assessed among other variables.  The 

study sought to better understand the relationship between both objective and subjective 

sleep quality and other comorbid issues and outcome variables.   

In conclusion, this study is the first to examine sleep using actigraphy data, and a 

range of comorbid issues in children and adolescents with ASD, their parents and 

typically developing peers and their parents.  While no difference was found in 

actigraphy data between children with ASD and their parents, and typically developing 

children and their parents, a number of other differences were found.  Significant 
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differences were found between children with ASD and typically developing children in 

subjective sleep problems, behaviour problems, sensory issues, comorbid 

psychopathology, and quality of life.  Differences were found between parents of 

children and adolescents with ASD in comparison to parents of typically developing 

children and adolescents, in subjective sleep quality, stress, anxiety, depression, and 

quality of life.  A number of correlations were found between actigraphy variables and 

child and parent variables in both children with ASD and typically developing children, 

and their parents.  Future research needs to conduct similar studies using a mixed 

method approach incorporating both actigraphy and questionnaire measures.  By doing 

so, we can better understand the impact sleep problems have on children and 

adolescents with ASD and their parents.   

Sleep problems have been investigated in children and adolescents with ASD 

(Study 4), parents of children and adolescents with ASD (Study 5) and using actigraphy 

and a control group of typically developing children and adolescents (Study 6).  This 

thesis has investigated comorbidity, GI symptoms, and sleep problems in ASD.  The 

following chapter provides a general discussion to conclude this thesis. 
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Chapter 8  
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Summary of Studies 

Comorbidity is the presence of one or more disorders in addition to a primary 

disorder.  Comorbidity in ASD is a topic that has infrequently been addressed.  This 

thesis consisted of 6 studies that have shown the effect that comorbid conditions such as 

GI symptoms and sleep problems have on children and adolescents with ASD and their 

parents.  This thesis demonstrated that comorbid conditions persist over time (Study 1).  

GI symptoms affect the well-being of children and adolescents (Study 2) and their 

parents (Study 3).  Similarly, sleep problems have a negative impact on both children 

and adolescents (Study 4) and parental well-being (Study 5).  Sleep has been measured 

using actigraphy, and with a typically developing control group of children and 

adolescents and their parents (Study 6). 

Study 1 

 In Study 1, the aim was to determine if comorbid conditions change over a two-

year time period, and if so, how do they change?  In the preliminary study, there were 

89 participants.  In the follow-up study two years later, 56 parents of children and 

adolescents with ASD participated.  This was a response rate of 62.9%.  GI symptoms 

were found to persist in 84.4% of children and adolescents with ASD.  Sleep problems 

persisted in 91.5% of participants.  GI symptoms and sleep problems were very 

common issues for children and adolescents with ASD.  It was found that 78.2% of 

children and adolescents presented with at least one GI symptom within the last 3 

months.  Sleep problems were also common with 78.6% of children and adolescents 

presenting with these problems.  GI symptoms and sleep problems were found to co-

occur in 64.3% of participants.  There was a significant difference between over-eating 

from Time 1 to Time 2.  Over-eating became more severe over time.  Over-eating was 
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measured using the ASD-CC.  Future research is needed to better understand over-

eating, feeding issues, and obesity in individuals with ASD. 

As well as GI symptoms and sleep problems being common issues for children 

and adolescents with ASD, this study showed how persistent these problems are.  

Children are not simply growing out of these conditions as they are getting older.  These 

conditions persist over time.  Specifically, diarrhoea persisted in 77.8% of children and 

adolescents, while abdominal pain persisted in 72.4% of children and adolescents.  

Constipation persisted in 67.9% while bloating persisted in 66.7% of children and 

adolescents.  Nausea persisted in 43.8% of children and adolescents.   

There was a significant decrease in sleep problems between Time 1 and Time 2.  

These sleep problems were bedtime resistance, sleep onset delay, sleep anxiety, night 

wakings, parasomnias, and daytime sleepiness.  It appears that sleep problems did 

decrease as children got older, however for the majority, sleep problems did still reach 

clinical cut-off levels. 

An additional aim of the study was to investigate the frequency of family history 

of autoimmune diseases and other medical and psychological conditions.  It was found 

that 98.2% of participants had some type of familial disorder.  It was found that 92.9% 

of participants presented with a family history of autoimmune disease.  The most 

common autoimmune diseases were osteoarthritis, psoriasis, and hypothyroidism.  It 

was found that 55.4% of participants had a family member with a diagnosis of 

osteoarthritis, while 39.3% had psoriasis, and 32.1% had hypothyroidism.  It was found 

that 89.3% of participants presented with another psychological, developmental, or 

medical disorder.  The most common other disorder were autism, Asperger’s Syndrome, 

or another PDD, with 46.4% of participants having a family member (other than the 
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participant themselves) with the disorder.  It was found that AD/HD was the next most 

common disorder with 44.6% of participants having a family history of the disorder, 

and major depression with 39.3% of participants with a family member with the 

disorder. 

 Associations were found between familial autoimmune disease and child 

comorbid conditions.  Associations were found between family history of depression 

and anxiety, and child depression and anxiety symptoms.  Both family history of major 

depression and bipolar disorder was associated with child worry/depressed behaviour on 

the ASD-CC.  Family history of major depression was associated with a child having a 

diagnosis of an anxiety disorder.  Family history of OCD was associated with child 

worry/depressed behaviour on the ASD-CC.  Family history of OCD was also 

associated with a child having a diagnosis of an anxiety disorder. 

Associations were found between family history of thyroid disorders and child 

GI symptoms.  Family history of hypothyroidism and hyperthyroidism were associated 

with child total number of GI symptoms.  Hypothyroidism was associated with the child 

GI symptom of bloating.  Hyperthyroidism was associated with child diarrhoea, 

constipation, and abdominal pain.   

One of the key aims of Study 1 was to determine if a family history of GI 

disorders, such as Crohn’s disease, ulcerative colitis, or coeliac disease would be 

associated with child GI symptoms as very little research had focused on the 

relationship between family history of GI symptoms and child GI symptoms.  However, 

no association was found between family history of Crohn’s disease, ulcerative colitis, 

or coeliac disease and child GI symptoms.  Relationships were found between family 

history of ulcerative colitis and Crohn’s disease, and child worry/depressed behaviour, 
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repetitive behaviour, sleep duration.  GI symptoms may be manifested in a non-

gastrointestinal manner.  GI symptoms may present as challenging behaviour, or as 

sleep disturbances.   

This study was the first study to investigate the longitudinal course of a number 

of comorbid conditions and disorders, including GI symptoms, sleep problems, 

epilepsy, AD/HD, and comorbid psychopathology.  In Study 1, information was gained 

on the persistence of comorbid conditions, in particular GI symptoms and sleep 

problems.  The associations between family history of autoimmune and other disorders 

and its associations with child comorbid conditions was investigated. 

Study 2 

Study 2 investigated GI symptoms in children and adolescents with ASD.  GI 

symptoms include diarrhoea, constipation, abdominal pain, nausea, and bloating.  In 

Study 2, the aim was to better understand the impact that having GI symptoms had on 

children and adolescents with ASD.  Study 2 consisted of 409 participants aged 3 to 17 

years.  Participants were divided into two groups; (1) GI symptoms and (2) No GI 

symptoms.  The GI symptoms group consisted of children and adolescents who 

presented with at least one GI symptom within the last 3 months.  The No GI symptoms 

consisted of children and adolescents who did not present with GI symptoms within the 

last 3 months.  It was found that 88.8% of participants presented with GI symptoms 

within the last 3 months.  Therefore the GI symptoms group consisted of 362 

participants and the No GI symptoms group consisted of 46 participants.   

The most common GI symptom experienced was abdominal pain with 66.7% of 

participants presenting with it.  This was followed by constipation with 61.5%, and 

diarrhoea with 57.4% of individuals experiencing it.  Following these were bloating 
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with 44.9%, and nausea with 44.7% of children and adolescents presenting with it.  It 

was found that individuals presented with a number of GI symptoms, where 16.2% had 

two symptoms, 21.6% had three symptoms, 21.8% had four symptoms, and 14.2% 

presented with all five GI symptoms within the previous 3 months. 

Children with ASD presented with early GI symptoms before they received their 

ASD diagnosis.  It was found that 73% had at least one GI symptom.  The most 

common early GI symptom was constipation with 48.8% of children experiencing it, 

followed by abdominal pain (38.3%), diarrhoea (29.8%), bloating (23.3%), and nausea 

(16.3%).  It was found that 20.5% of participants had two early GI symptoms, 15.3% 

had three symptoms, 9.3% had four symptoms and 3.5% had all five early GI 

symptoms.  A significant association was found between the number of early GI 

symptoms and the number of current GI symptoms.  Each individual GI symptom was 

found to be correlated with the early GI symptoms.  Children with ASD are 

experiencing GI symptoms at young ages, and these symptoms are still present as 

children get older.  A significant difference was found between age at diagnosis of ASD 

in those with GI symptoms compared to those without GI symptoms, where children in 

the GI symptoms group were older at diagnosis of ASD than children who were in the 

No GI symptoms group. 

GI symptoms and sleep problems were found to co-occur.  It was found that 85.7% 

of children and adolescents with ASD experienced both GI symptoms and sleep 

problems.  This was a similar but slightly higher rate than was found in Study 1.  

Relationships were found between GI symptoms and sleep problems.  A significant 

positive correlation was found between total number of GI symptoms and total sleep 

problems with a medium effect size.  Problems with sleep onset delay, sleep duration, 

night wakings, parasomnias, sleep disordered breathing and daytime sleepiness were 
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higher in those with GI symptoms than those without GI symptoms.  A significant 

difference was found in sleep duration and daytime sleepiness between those with 

constipation, compared to those without constipation, with increased sleep problems in 

those with constipation.  A significant difference was found in sleep onset delay 

between those with diarrhoea, compared to those without. 

A significant association was found between GI symptoms and medication usage, 

and it was found that 56.9% of those who presented with GI symptoms were on 

medication, compared to 39.1% of those with no GI symptoms.  The majority of the 

sample presented with challenging behaviour.  It was found that 89% of children 

presented with self-injurious behaviour, while 85% of children presented with 

aggressive/destructive behaviour.  It was found that 97% of children displayed 

stereotyped behaviour.  Challenging behaviour was significantly increased in those with 

GI symptoms compared to those without.  The frequency and severity of self-injurious 

behaviour and aggressive/destructive behaviour, and the frequency of stereotyped 

behaviour was significantly higher in individuals with GI symptoms compared to 

individuals without GI symptoms. 

It was found that 93.6% of participants scored in the definite difference range for 

sensory issues.  Sensory issues were more common in children and adolescents with GI 

symptoms than without.  These sensory issues include Tactile Sensitivity, Taste/Smell 

Sensitivity, Underresponsive/ Seeks Sensation, and Auditory Filtering.  There were 

greater impairments in social responsiveness in those with GI symptoms than in those 

without GI symptoms.  Children and adolescents with GI symptoms had greater 

difficulties in social motivation, social communication, restricted interests and repetitive 

behaviour than children and adolescents without GI symptoms.  Children with GI 

symptoms had significantly higher tantrum, repetitive, worry/depressed, avoidant, and 
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conduct behaviours in comparison with individuals without GI symptoms.  Specifically, 

it was found that children and adolescents with diarrhoea had higher scores in repetitive 

behaviour and overeating behaviour than those without diarrhoea. 

It was found that children and adolescents with GI symptoms showed lower scores 

on quality of life, specifically psychosocial health and physical health, than children and 

adolescents without GI symptoms.  Specifically, individuals with diarrhoea had lower 

scores of physical health than those without diarrhoea.  Educational and behavioural 

interventions are especially important for children who present with GI symptoms.  

Individuals who currently received speech therapy showed less GI symptoms (33.3%) 

compared to those who did not receive speech therapy (66.4%).  The specific GI 

symptoms affected were abdominal pain and nausea.  In summary, children and 

adolescents with GI symptoms had more sensory issues, challenging behaviour, 

comorbid psychopathology, sleep problems, more social deficit, and lower quality of 

life than children and adolescents without GI symptoms.  GI symptoms are impacting 

negatively on child well-being.   

Study 3 

 The aim of Study 3 was to investigate how child GI symptoms affect parent 

well-being.  Study 3 consisted of 409 parents of children and adolescents with ASD.  

The relationship between child GI symptoms and parental stress, anxiety, depression, 

quality of life, and social support was examined. Parents of children and adolescents 

with ASD experienced high levels of stress in general with 40.1% of parents receiving 

clinically significant total scores on the Parenting Stress Index-Short Form.  It was 

found that parents of children and adolescents with GI symptoms scored significantly 

higher on the Parenting Stress Index subscale of Difficult Child than parents of children 
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and adolescents without GI symptoms.  Parents of children and adolescents with ASD 

had high anxiety with 44% in the abnormal range.  It was also found that 25.9% of 

parents of children and adolescents with ASD had depression scores in the abnormal 

range.  There was no difference in anxiety and depression scores whether children and 

adolescents had GI symptoms or not. 

Parents of children and adolescents with GI symptoms had lower quality of life than 

parents of children and adolescents without GI symptoms.  Parents of children with GI 

symptoms had lower scores on the WHOQOL-BREF domains of Social Relationships 

and Environment than parents of children without GI symptoms.  Parents of children 

with GI symptoms are less satisfied with their personal and social relationships with 

others.  This may be due to a parent having a large burden of care due to caring for a 

child who presents with GI symptoms.  This is supported by our finding of lower levels 

of perceived social support in parents of children with GI symptoms compared to 

parents of children without GI symptoms.   Specifically, there were lower measures of 

perceived social support in parents of children who experienced constipation, in 

comparison to parents whose children did not present with constipation.   

In summary, parents of children and adolescents with GI symptoms experienced 

more parenting stress, lower quality of life, and lower perceived social support than did 

parents of children and adolescents without GI symptoms.  High levels of anxiety and 

depression were found for parents of children and adolescents with ASD.  However, 

there were no differences between parents of children with GI symptoms compared to 

children without GI symptoms in anxiety and depression.  GI symptoms are not only 

affecting child well-being.  GI symptoms also have a negative impact on parental well-

being.   
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Study 4 

Study 4 consisted of 409 children and adolescents with ASD.  Participants were 

divided into two groups: (1) Sleep Problems and (2) No Sleep Problems.  Children and 

adolescents in the Sleep Problems group were those who presented with a score of 41 or 

more on the CSHQ.  It was found that 95.3% of children and adolescents presented with 

sleep problems.  There were 387 participants in the Sleep Problems group and 19 

participants in the No Sleep Problems group.  A significant association was found 

between melatonin usage and lack of sleep problems.  It was found that 64.9% of 

children who were not taking melatonin had sleep problems, compared to 35.1% of 

those who were taking melatonin. 

Expanding on Study 2, the relationship between sleep problems and GI symptoms 

were further explored.  There was a significant difference in the total number of GI 

symptoms in children and adolescents with sleep problems, compared to individuals 

without sleep problems.  Children with sleep problems had significantly more GI 

symptoms than children without sleep problems.  Specifically, a significant association 

was found between sleep problems and nausea, and between sleep problems and 

diarrhoea.  

A relationship was found between sleep problems and aggressive behaviour.  It was 

found that the frequency of aggressive/destructive behaviour was significantly greater in 

children and adolescents with sleep problems compared to individuals without sleep 

problems.  Higher tantrum, worry/depressed, avoidant, and under-eating behaviours 

were found in individuals with sleep problems in comparison with individuals without 

sleep problems.   Children and adolescents with sleep problems had more difficulties 

with sensory issues than children and adolescents without sleep problems.  These issues 
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include Tactile Sensitivity, Taste/Smell Sensitivity, Movement Sensitivity, 

Underresponsive/ Seeks Sensation, Auditory Filtering, Low energy/weak and Visual 

and Auditory Sensitivity.  However, Underresponsive/ Seeks Sensation, and Low 

energy/weak were just about significant. 

It was found that children and adolescents with sleep problems showed lower scores 

on quality of life, specifically psychosocial health and physical health, than children and 

adolescents without sleep problems.  In summary, children and adolescents with sleep 

problems had more GI symptoms, aggressive/destructive behaviour, sensory issues, 

comorbid psychopathology, and lower quality of life than children and adolescents 

without sleep problems.  Sleep problems have a negative impact on child well-being. 

  Study 5 

The aim of Study 5 was to determine how sleep problems affect parental well-being.  

Study 5 consisted of 409 parents of children and adolescents with ASD.  The 

relationship between child sleep problems, and parental sleep, parental stress, anxiety, 

depression, quality of life, and social support was examined.  The majority of parents of 

children and adolescents presented with sleep problems.  The frequency of poor sleep in 

parents was 86.6% (n=354), whereby a poor sleep was classified if a parent presented 

with a score of 5 or more on the PSQI.   

Child sleep problems and parent sleep problems were found to correlate.  The 

strongest correlation was between child parasomnias and parent subjective sleep quality, 

where higher scores on parent subjective sleep quality meant less sleep quality.  

Parasomnias also were correlated with parental sleep duration, sleep efficiency, sleep 

latency, sleep disturbance, and daytime dysfunction.  Child sleep duration was 

associated with parental subjective sleep quality, sleep duration, sleep efficiency, sleep 
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latency, daytime dysfunction and sleep disturbance.  Child night wakings were 

associated with parental sleep duration, subjective sleep quality, and sleep efficiency.  

Child sleep onset delay was associated with parental sleep latency.   

Parents of children and adolescents with sleep problems showed higher levels of 

parenting stress compared to parents of children and adolescents without sleep 

problems.  Parents of children and adolescents who had sleep problems scored 

significantly higher on the Parenting Stress Index subscales of Parent-Child 

Dysfunctional Interaction and Difficult Child than did parents of children who did not 

have sleep problems.  Parents of children and adolescents with sleep problems had 

significantly higher levels of anxiety and depression than parents of children and 

adolescents who did not have sleep problems.  The mean score for anxiety in parents of 

children with sleep problems reached borderline abnormal levels, in comparison to the 

mean score for anxiety in parents of children without sleep problems, which was at 

normal levels.   

Parents of children and adolescents with sleep problems had significantly lower 

quality of life than parents of children and adolescents without sleep problems.  Parents 

of children with sleep problems received significantly lower scores on the WHOQOL-

BREF domains of Physical Health, Psychological and Environment than parents of 

children without sleep problems.  There was no significant difference found between 

parents of children with or without sleep problems on perceived social support.  The 

finding of no relationship between sleep problems and the WHOQOL-BREF domain of 

Social Relationships is supported by our finding of no relationship between sleep 

problems and lower perceived social support.   
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In summary, parents of children and adolescents with sleep problems experienced 

more parenting stress, more anxiety and depression and lower quality of life than did 

parents of children and adolescents without sleep problems.  Child sleep problems were 

correlated with parent sleep problems.  Therefore parental sleep is affected by child 

sleep.  Child sleep problems have a big impact on parental well-being.     

       Study 6 

       The aim of Study 6 was to investigate sleep using actigraphy, which is an objective 

sleep measure, in children and adolescents with ASD and their parents.  An additional 

aim was to examine comorbid conditions in relation to the typically developing 

population.  Therefore an age and gender-matched typically developing control group 

was recruited for the children and adolescents with ASD.  Parents of the typically 

developing control group were also recruited.  Study 6 consisted of 11 children and 

adolescents with ASD and their parents, and 11 typically developing children and their 

parents. 

        It was found that there were no significant differences between children and 

adolescents with ASD and typically developing children and adolescents on actigraphy 

variables.  No significant differences were found between parents of children with ASD 

and parents of typically developing children on actigraphy variables.  Children and 

adolescents with ASD and typically developing children and adolescents were very 

similar in their sleep patterns, as were parents of children and adolescents with ASD and 

parents of typically developing children and adolescents.   

       Significant differences were found in subjective sleep variables.  A significant 

association was found for the presence of sleep problems in children and adolescents 

with ASD compared to typically developing children and adolescents on the CSHQ.  
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Children and adolescents with ASD presented with significantly greater problems in 

sleep anxiety and parasomnias than did typically developing children and adolescents.  

Child sleep on actigraphy and the CSHQ were correlated for children and adolescents 

with ASD and for typically developing children and adolescents.  Parents of children 

and adolescents with ASD had significantly greater difficulties with subjective sleep 

quality, sleep duration, sleep efficiency, and daytime dysfunction on the PSQI than 

parents of typically developing children and adolescents.  In parents of children and 

adolescents with ASD, parent use of sleep medication on the PSQI was positively 

associated with objective sleep onset latency using actigraphy, with a large effect size. 

       There were a number of significant differences found between children and 

adolescents with ASD and typically developing children and adolescents.  Children and 

adolescents with ASD had significantly greater sensory issues, including tactile 

sensitivity, taste/smell sensitivity, underresponsive/seeks sensation, auditory filtering, 

low energy/weak, and visual/auditory sensitivity, than did typically developing children 

and adolescents.  In children and adolescents with ASD, there was a negative 

association reported between child Wake After Sleep Onset (WASO) and objective 

number of awakenings, and tactile sensitivity, auditory filtering, and total score on the 

SSP, with large effect sizes for each correlation.  

       Children and adolescents with ASD displayed greater frequency and severity in 

self-injurious behaviour, aggression, and stereotypy than typically developing children 

and adolescents.  For children and adolescents with ASD, child sleep onset latency was 

associated with self-injurious behaviour frequency and severity, with a large effect size.  

Children and adolescents with ASD scored significantly higher on tantrum behaviour, 

repetitive behaviour, worry/depressed, avoidant, undereating, and conduct behaviour 

than typically developing children and adolescents.  Child sleep efficiency was found to 
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be negatively associated with avoidant behaviour with a large effect in children and 

adolescents with ASD.  Number of awakenings were positively associated with tantrum 

behaviour and ASD-CC total score with large effect sizes in children and adolescents 

with ASD.   

        Significant differences were found between children and adolescents with ASD 

and typically developing children and adolescents on all subscales of the SRS-2.  The 

SRS-2 is used as an ASD screening tool.  Our findings support that it differentiates 

between those with ASD and those who are typically developing.  Children and 

adolescents with ASD had significantly lower quality of life than did typically 

developing children and adolescents.  Children and adolescents with ASD scored 

significantly lower in Psychosocial Health and Physical Health than did typically 

developing children and adolescents.  Children and adolescents with ASD had 

significantly more family members with osteoarthritis, rheumatoid arthritis, and ASD 

(excluding the participant with ASD) than did children and adolescents who were 

typically developing. 

       There were a number of significant differences found between parents of children 

and adolescents with ASD and parents of typically developing children and adolescents.  

Parents of children and adolescents with ASD had significantly higher levels of stress 

than parents of typically developing children and adolescents.  Parent sleep efficiency 

was negatively associated with Parent-Child Dysfunctional Interaction (P-CDI) on the 

PSI-SF, with a large effect for parents of children and adolescents with ASD and 

parents of typically developing children and adolescents.  Objective sleep quantity and 

time in bed was negatively associated with parental distress, with large effects for both 

parents of children and adolescents with ASD and parents of typically developing 

children and adolescents. 
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 Parents of children and adolescents with ASD experienced significantly higher 

levels of anxiety and depression than did parents of typically developing children and 

adolescents.  Anxiety was negatively correlated with objective sleep quantity for parents 

of children and adolescents with ASD and parents of typically developing children and 

adolescents, with large effect sizes.  Parents of children and adolescents with ASD had 

significantly lower quality of life compared to parents of typically developing children 

and adolescents.  Number of awakenings was negatively associated with physical 

health, with a large effect size in parents of children and adolescents with ASD.  Time 

in bed and objective sleep quantity was positively associated with the domain of 

Environment with a large effect size in parents of children and adolescents with ASD.   

Study 6 found significant differences between children and adolescents with ASD 

and typically developing children and adolescents in subjective sleep problems, 

behaviour problems, sensory issues, comorbid psychopathology, and quality of life.  

Significant differences were found between parents of children and adolescents with 

ASD and parents of typically developing children and adolescents, in subjective sleep 

quality, stress, anxiety, depression, and quality of life.  A number of correlations were 

found between actigraphy variables, and child and parent variables in both children and 

adolescents with ASD and typically developing children and adolescents, and their 

parents.  Study 6 expanded on the previous studies in this thesis by using an age and 

gender-matched control group, and incorporating an objective sleep measure, 

actigraphy.  Study 6 determined that certain comorbid conditions are more common in 

individuals with ASD than in individuals who are typically developing.             

Implications of the Research Findings 

High Frequency of Comorbid Conditions 
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As shown in Studies 1, 2, 4, and 6, comorbid conditions are very common in 

children and adolescents with ASD.  Mannion et al. (2013) found GI symptoms and 

sleep problems to be very common comorbid conditions where 79.3% of children and 

adolescents presented with GI symptoms and 80.9% presented with sleep problems.  

Therefore, the current thesis investigated comorbidity in ASD, but with a focus on GI 

symptoms and sleep problems as these are very common co-occurring conditions.  In 

Study 1, with a sample of 56 participants, it was found that 78.2% of participants 

presented with GI symptoms, and 78.6% presented with sleep problems.  In Studies 2 

and 4, it was found that 88.8% of participants presented with GI symptoms, and 95.3% 

presented with sleep problems.  In Study 6, 81.8% of participants had GI symptoms, 

while 100% of participants with ASD had sleep problems.  As can be seen from this 

thesis, comorbid conditions such as GI symptoms and sleep problems occur at a very 

high frequency in children and adolescents with ASD.  Despite the high frequency of 

occurrence of these conditions, GI symptoms and sleep problems are under-explored 

topics.  These comorbidities have clinical implications for practitioners yet up until 

now, there has been very little awareness of these comorbidities.  A greater 

understanding and awareness of these comorbidities is very important for practitioners 

so that the screening and diagnosis of GI symptoms and sleep problems can be made, 

and effective treatment provided. 

      Persistence of Comorbid Conditions 

As shown in Study 1, comorbid conditions persist over time.  Specifically, GI 

symptoms and sleep problems were shown to persist, as well as comorbid 

psychopathology.  GI symptoms are not just short term events that happen when a child 

with ASD is young.  Concerns persist for parents two years later as children are aging.  

Likewise, sleep problems are still of a large concern for parents two years later.  
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Although sleep problems were shown to decrease, the decrease is relatively marginal.  

Sleep problems were still reaching clinical cut-off on the CSHQ for the majority of 

children and adolescents.  These conditions are persisting over a two-year time period.  

Children are still displaying GI symptoms and sleep problems.  This indicates that 

children are not receiving treatment for these conditions, as there is no improvement in 

these conditions over a two-year time period.  Future research needs to determine if 

comorbid conditions persist over longer time periods. 

  Familial Autoimmune Disease and Comorbidity 

In Study 1, it was found that 92.9% of participants presented with a family 

history of autoimmune disease.  The most common autoimmune diseases were 

osteoarthritis, psoriasis, and hypothyroidism.  The relationship between autoimmune 

disease and comorbidity is an exciting new area of research.  Studies have only recently 

begun to investigate the link between GI symptoms and the immune system in ASD 

(Brown & Mehl-Madrona, 2011; Stigler et al., 2009).  Study 1 aimed to determine 

whether there was relationships between family medical history of autoimmune disease, 

and child comorbid conditions.   

Associations were found between family history of thyroid disorders and child 

GI symptoms.  Relationships were found between family history of ulcerative colitis 

and Crohn’s disease, and child worry/depressed behaviour, repetitive behaviour, sleep 

duration.  The findings of familial autoimmune diseases being associated with 

behaviour problems and sleep problems supports the observation that GI symptoms may 

manifest in a non-gastrointestinal manner.  Buie. Campbell, et al. (2010) recognised that 

“Gastrointestinal disorders may present as nongastrointestinal problems” (p.3).  Buie, 

Campbell, et al. (2010) discussed how a variety of behavioural problems can indicate 
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abdominal pain or discomfort.  These problems include sobbing, sighing, whining, 

delayed echolalia, any unusual posturing, unexplained increase in repetitive behaviours, 

and sleep disturbance. 

Peters et al. (2014) commented that obtaining a family history of GI symptoms 

“could be useful in establishing a genetic or familial component to bowel symptoms” 

(p.1431).  We need to better understand familial history of autoimmune disease in order 

to determine whether GI symptoms may be more common in certain families.  Genetic 

research is needed to determine whether certain comorbidities have genetic risk factors.  

Brown and Mehl-Madrona (2011) concluded that “sufficient evidence exists to support 

the hypothesis that at least a subgroup of children diagnosed with ASD suffers from 

altered immune function and GI disturbance” (p.472).  Brown and Mehl-Madrona 

(2011) recommended the prevalence of GI symptoms in all autoimmune conditions 

should be determined and not just autism.  Campbell et al. (2009) found that there was a 

genetic risk based on the association of MET in families with co-occurring ASD and GI 

conditions.  A MET gene variant was associated with both ASD and GI conditions.  The 

authors suggested that disrupted MET signalling may contribute to increased risk for 

ASD that includes familial GI dysfunction.  The researchers also suggested that future 

research could focus on families with co-occurring ASD and GI symptoms versus ASD 

alone. 

Hsiao (2014) conducted a review of GI issues in ASD, and discussed the 

potential GI manifestations of genetic and environmental risk factors for ASD.  The 

author discussed MET, and also discussed that SLC6A4 is another susceptibility gene 

that may be linked to GI dysfunction.  SLCA4 encodes the integral membrane 

transporter for the neurotransmitter, serotonin (SERT).  The author noted that the 

endocrine cells of the GI tract are known to produce over 90% of the body’s serotonin.  
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Hsiao (2014) discussed how maternal autoreactive antibody production may be a risk 

factor for ASD with GI abnormalities.  Hsiao (2014) discussed possible environmental 

risk factors for comorbid ASD and GI abnormalities.  Maternal immune activation is 

one possible risk factor.  The author discussed how research has been conducted on 

mice, but research on humans with ASD is still needed.   

We need to better understand the genetics of ASD as well as the genetic risk 

factors of comorbid conditions such as GI symptoms.  It is promising that research is 

being conducted into the genetics of GI symptoms.  We can therefore better understand 

why some individuals present with GI symptoms and others do not.  We need to learn 

more about familial risk factors, including family medical history as well as genetic risk 

factors of GI symptoms in families of individuals with ASD.   

 Relationship between Comorbid Conditions and Behaviour Problems 

 Challenging behaviour is a common comorbid issue in individuals with ASD 

(Jang, Dixon, Tarbox, & Granpeesheh, 2011; Murphy, Healy, & Leader, 2009).  As 

shown in this thesis, behaviour problems are more common in children and adolescents 

with ASD and comorbid conditions than in children and adolescents with ASD but 

without these conditions.  Study 2 determined that children and adolescents with GI 

symptoms displayed self-injurious behaviour more frequently and severely than did 

children and adolescents without GI symptoms.  The relationship between self-injurious 

behaviour and ASD has been documented in previous research.  Yet little research 

focuses specifically on the relationship between GI symptoms and self-injurious 

behaviour.  Children with GI symptoms are hurting themselves.  Buie, Campbell, et al. 

(2010) discussed how a variety of behavioural problems can indicate abdominal pain or 
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discomfort.  These problems include delayed echolalia, any unusual posturing, self-

injurious behaviour, aggression, and increased irritability. 

In Study 2, stereotyped behaviour was shown to be more frequent in children 

and adolescents with GI symptoms than in those without GI symptoms.  This supports 

the work of previous research, where symptoms such as rigid-compulsive behaviour 

(Peters et al., 2014) and stereotypy (Chaidez et al., 2014) have been shown to be 

associated with GI symptoms.  Aggressive/destructive behaviour was found to be more 

frequent and more severe in children and adolescents with GI symptoms in Study 2.  

This is supported by Mazurek, Kanne, and Wodka (2013) who found that children with 

ASD and aggression had significantly greater difficulties with GI problems than those 

with ASD without aggression.  Similarly, in Study 4 a relationship was found between 

sleep problems and aggressive behaviour.  It was found that the frequency of 

aggressive/destructive behaviour was significantly greater in children and adolescents 

with sleep problems compared to individuals without sleep problems.   This finding was 

in support of previous research (Mazurek, Kanne, & Wodka, 2013; Mazurek & Sohl, 

2016).   

 A relationship was found between comorbid psychopathology and both GI 

symptoms and sleep problems.  In Study 2 it was found that children with GI symptoms 

had significantly higher tantrum, repetitive, worry/depressed, avoidant, and conduct 

behaviours in comparison with individuals without GI symptoms.  Specifically, it was 

found that children and adolescents with diarrhoea had more difficulties in repetitive 

behaviour and overeating behaviour than those without diarrhoea.  Similarly, in Study 4, 

higher tantrum, worry/depressed, avoidant, and under-eating behaviours were found in 

children and adolescents with sleep problems than in with children and adolescents 

without sleep problems.    
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 Sensory issues are common in children and adolescents in ASD.  In Study 2 and 

Study 4, it was found that 93.6% of participants scored in the definite difference range 

for sensory issues.  In Study 2, sensory issues were found to be more common in 

children and adolescents with GI symptoms than without GI symptoms.  In Study 4, it 

was found that children and adolescents with sleep problems had more difficulties with 

sensory issues than children and adolescents without sleep problems.  Sensory issues 

that were common in individuals with GI symptoms and sleep problems were Tactile 

Sensitivity, Taste/Smell Sensitivity, Underresponsive/ Seeks Sensation, and Auditory 

Filtering.  Children and adolescents with sleep problems had additional difficulties with 

Movement Sensitivity, Low energy/weak and Visual and Auditory Sensitivity.  

However, Underresponsive/ Seeks Sensation, and Low energy/weak was just about 

significant in children with sleep problems.  There were greater impairments in social 

responsiveness in those with GI symptoms than in those without GI symptoms.  

Children and adolescents with GI symptoms had greater difficulties in social 

motivation, social communication, restricted interests and repetitive behaviour than 

children and adolescents without GI symptoms.   

 As can be seen from Study 2 and Study 4, there is a relationship between GI 

symptoms and sleep problems, and behaviour problems such as aggressive/destructive 

behaviour, tantrum behaviour, worry/depressed behaviour, avoidant behaviour, and 

under-eating behaviours, and sensory issues.  Children and adolescents with GI 

symptoms have specific deficits with social behaviour.  A child with comorbid 

conditions such as GI symptoms or sleep problems is also having additional difficulties 

with behaviour problems, comorbid psychopathology and sensory issues. 

It may be difficult to determine if individuals are in pain if they cannot 

communicate this verbally, or instead communicate it through challenging behaviour.  
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GI symptoms may present in atypical ways, such as through aggression, repetitive 

behaviour or sleep disturbances.  Research is needed to better understand how to 

diagnose these GI symptoms that present atypically.  GI symptoms are not part of the 

core symptoms of ASD, but they can exacerbate the core symptoms of ASD and can 

cause a variety of other behaviours that are not the core symptoms of ASD.  In this 

thesis, higher rates of behaviour problems were found in those with comorbid 

conditions than those without comorbid conditions.   

GI symptoms need to be screened for by medical practitioners, so that treatment 

can be provided.  Screening needs to be conducted by professionals who work with 

individuals with ASD, such as behaviour analysts, speech and language therapists, and 

occupational therapists.  Sensory problems were found to be more common in those 

with GI symptoms than those without GI symptoms.  Occupational therapists need to be 

aware of GI symptoms when designing interventions.  Behaviour analysts need to be 

aware of the relationship between GI symptoms and behaviour problems.  If treatment 

is provided for GI symptoms or sleep problems, a decrease in behaviour problems may 

be observed.  It is important that not only medical professionals are aware of the need 

for screening for sleep problems and GI symptoms, but that all professionals working 

with individuals with ASD are also aware.  Screening can be conducted by short 

questionnaires which is not time consuming.  By screening for comorbid conditions, 

treatment can be provided which may result in a decrease in behaviour problems.  

      Comorbid Conditions affect Child Well-being 

 Comorbid conditions not only affect behavioural presentations in children and 

adolescents with ASD, but they also affect child well-being including their quality of 

life.  In Study 2, it was found that children and adolescents with GI symptoms showed 
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lower scores on quality of life, specifically psychosocial health and physical health, than 

children and adolescents without GI symptoms.  Specifically, individuals with diarrhoea 

had lower scores of physical health than those without diarrhoea.  In Study 4, it was 

found that children and adolescents with sleep problems showed lower scores on quality 

of life, specifically psychosocial health and physical health, than children and 

adolescents without sleep problems.   

Sikora, Vora, Coury, and Rosenberg (2012) reported poorer health-related 

quality of life for children with ASD and clinically significant AD/HD symptoms than 

children with ASD and fewer AD/HD symptoms.  The authors commented that by 

reducing AD/HD symptoms in children with ASD, as well as treating core ASD 

symptoms, families may see greater improvement in quality of life.  Little research has 

investigated the relationship between comorbid conditions, like GI symptoms and sleep 

problems.  In support of Sikora et al. (2012), it is likely that by treating GI symptoms or 

sleep problems, families may see greater improvement in their children’s quality of life.  

Williams et al. (2010) commented on the need for further investigation on whether 

treatment of GI disorders improves quality of life in children with ASD.  Similarly, 

Chaidez et al. (2014) commented that “Appropriate treatment of GI symptoms may help 

alleviate at least some problematic behaviors and improve the quality of life in children 

with ASD along with their families” (p.1125). 

      Comorbid Conditions affect Parental Well-being 

 Comorbid conditions such as GI symptoms and sleep problems are not part of 

the diagnostic criteria for ASD.  They are co-occurring conditions, and are additional to 

the diagnosis of ASD.  Yet very little support is available to parents from clinicians and 
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practitioners on these conditions.  Comorbid conditions affect parental well-being, 

including their stress levels, anxiety, depression, quality of life. 

 In Study 3, it was found that parents of children and adolescents with GI 

symptoms had significantly higher parenting stress than parents of children and 

adolescents.  Study 5 found that parenting stress was significantly higher in parents of 

children and adolescents with sleep problems than those without sleep problems.  For 

both studies, the PSI-SF subscale of Difficult Child was significantly higher in those 

with GI symptoms or sleep problems than those without these comorbid conditions.  

Additionally, in Study 5 it was found that parents of children and adolescents who had 

sleep problems scored significantly higher on the Parent-Child Dysfunctional 

Interaction than did parents of children and adolescents who did not have sleep 

problems.  Study 5 also found that parental sleep and child sleep was correlated.  This 

was supported by Study 6 with an objective sleep measure, actigraphy. 

 As shown in Study 3 and 5, parents are experiencing abnormal levels of anxiety 

(44%) and depression (25.9%).  Study 5 found that parents of children and adolescents 

with sleep problems had significantly higher levels of anxiety and depression than 

parents of children and adolescents who did not have sleep problems.  In Study 3, it was 

found that there were no significant differences in anxiety or depression between 

parents of children and adolescents with GI symptoms or without these symptoms.   

 Study 3 found that parents of children and adolescents with GI symptoms had 

lower quality of life than parents of children and adolescents without GI symptoms.  

Study 5 found that parents of children and adolescents with sleep problems had 

significantly lower quality of life than parents of children and adolescents without sleep 

problems.  For both studies the significant WHOQOL-BREF domain was Environment 
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significantly lower in those with GI symptoms or sleep problems than those without 

these comorbid conditions.  In Study 3, the domain of Social was significantly lower in 

parents of children and adolescents with GI symptoms than those without.  In Study 5, 

the domain of Physical Health and Psychological was significantly lower in parents of 

those with sleep problems than in those without.  In Study 3, it was found that there 

were of lower levels of perceived social support in parents of children with GI 

symptoms compared to parents of children without GI symptoms, specifically 

constipation. 

 Parents are dealing with GI symptoms, sleep problems, and in turn behavioural 

issues associated with these conditions with little support from professionals.  As 

comorbidity is under-researched, there is little information available to professionals on 

treatment practice guidelines.  Parents are receiving little support from their General 

Practitioners on the treatment of these comorbid conditions.  Parents own sleep is being 

affected by sleep problems.  They are experiencing parenting stress, anxiety, and 

depression and they are not receiving the professional support or the social support that 

they need.  The findings of this thesis highlights the need for parental supports, 

especially respite.  Parents need time where they can get sleep even for short periods of 

time in order to be able to function better.  This may be helpful in dealing with 

parenting stress.  More training needs to be available to parents on treatment of 

comorbid conditions.  This is especially important in relation to sleep problems.  Parents 

that receive help on dealing with sleep problems may be better able to cope with these 

comorbid conditions.  Comorbid conditions are of concern to parents and make 

parenting a child or adolescent with ASD more difficult than children and adolescents 

without these comorbid conditions. 
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 Comorbid conditions needs to be made a higher treatment priority.  If comorbid 

conditions are screened for, diagnosis can be made and treatment provided.  The 

treatment of comorbid conditions can have a knock-on effect on behaviour problems.  

By providing intervention for GI symptoms, behaviour problems can be decreased.  

Through the treatment of GI symptoms, sleep problems may be improved.  If sleep 

problems are intervened on, a decrease in behaviour problems may be seen.  Through 

this hypothesised triad between GI symptoms, sleep problems, and behaviour problems, 

treatment can be provided for children and adolescents with ASD.   

 By improving comorbid conditions in children and adolescents with ASD, 

improvements may be found in parental well-being.  By practitioners screening for GI 

symptoms and sleep problems, treatment can be provided which may ease parental 

stress, improve parental sleep and increase parental quality of life.  When parents 

approach their GPs with their children with ASD, the focus should be on screening and 

diagnosis of comorbid conditions.  Children should be referred to a gastroenterologist if 

GI symptoms exist.  By treating these comorbid conditions, improvements in parental 

well-being is to be expected. 

      Relationship between Comorbid Conditions 

Comorbid conditions are not occurring in isolation in individuals with ASD.  

Comorbid symptoms are occurring alongside the core symptoms of ASD.  Comorbid 

conditions are occurring with other comorbid problems in children and adolescents with 

ASD.  In Study 2 and Study 4, it was found that 85.7% of children and adolescents with 

ASD experienced both GI symptoms and sleep problems.  This finding was supported 

by Study 1, where GI symptoms and sleep problems were found to co-occur in 64.3% of 

participants. Study 1 found that sleep problems occurred in 94.4% of those with 
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bloating, 93.3% of those with nausea, 92.6% of those with abdominal pain, 88.5% of 

those with diarrhoea, and in 87.5% of those with constipation.  In Study 2 and Study 4, 

it was found that only 9.6% of participants presented with sleep problems only, while 

3.5% presented with GI symptoms only, and 1.2% presenting with neither GI symptoms 

nor sleep problems.  GI symptoms and sleep problems co-occurring may be due to 

similar underlying biological mechanisms, which future research needs to determine.  

Comorbidity research in ASD often only focuses on one comorbid disorder in relation 

to ASD.  Little research has focused on multiple comorbidities in ASD within the one 

study.  More research is needed including multiple comorbidities, instead of researching 

one co-occurring disorder in isolation with ASD.  Research is also needed on how 

comorbid conditions exacerbate the core symptoms of ASD. 

Implications for Future Research 

Longitudinal Research 

Study 1 showed that comorbid conditions persist over time.  Comorbid conditions 

was investigated in a two-year time period.  Future research on comorbidity needs to be 

conducted investigating the long-term effects of comorbidity.  It needs to be determined 

if comorbidities such as GI symptoms and sleep problems persist over 5 year and 10 

year periods and over even longer time periods.  Research is needed in following up on 

year by year changes in comorbidity.  It may be possible that over long time periods 

with little observation that trends occur that would not easily be detected if longitudinal 

research only checks in at one or two time periods.  Comorbidities may decrease at 

certain ages and then re-emerge at later ages.  Davis, Hess, et al. (2011) found that 

anxiety rose from toddler-hood, peaked in childhood, decreased through young 

adulthood and began to rise again in older aged individuals.  This research was 
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conducted with individuals at different ages at the one time period.  Similar research to 

Davis, Hess, et al. (2011) needs to be conducted but following individuals as they move 

from childhood into adolescence, adulthood and later adulthood.  This research needs to 

be conducted with GI symptoms, with sleep problems, and with other comorbidities in 

ASD.  Longitudinal data may impact treatment approaches.  If the course of a comorbid 

condition is understood, treatment can be better planned for.  By understanding how 

comorbid conditions change over time, we can then provide the most effective 

treatment.  Potential risk factors for comorbid conditions that may occur at later stages 

in life can be identified at a young age.  Treatment can be provided at younger ages 

instead of treating conditions when individuals are much older. 

      Treatment of Comorbid Conditions 

 As can be seen from Study 2 and Study 4, relationships have been found 

between both GI symptoms and sleep problems, and behavioural issues with children 

and adolescents with ASD.  These issues include aggression, comorbid 

psychopathology, and sensory issues.  Children and adolescents with comorbid 

conditions have been found to show increased behaviour problems.  Treatment of the 

existing comorbid conditions may lead to a decrease in behaviour problems.  If children 

are in pain or discomfort and cannot communicate their needs, this may lead to children 

communicating this discomfort through challenging behaviour.  GI symptoms and sleep 

problems should be screened in children and adolescents with ASD who exhibit 

behaviour problems.  By treating the underlying GI symptoms, improvements may be 

seen in behaviour problems.  Sleep problems need to be seen as possible indicators of 

GI symptoms.  If children are not receiving adequate night time sleep, this can have an 

effect on their daytime functioning, which in turn can lead to increased behaviour 
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problems.  By focusing on appropriate treatment, GI symptoms, sleep problems and/or 

behaviour problems may be improved. 

 Study 2 found a relationship between GI symptoms and educational and 

behavioural interventions received.  Individuals who currently received speech therapy 

showed less GI symptoms (33.3%) compared to those who did not receive speech 

therapy (66.4%).  The specific GI symptoms affected were abdominal pain and nausea.  

If children are able to communicate their discomfort, it may be easier for parents and 

caregivers to seek treatment from them from medical professionals.  This finding 

demonstrates the importance of intervention for decreasing comorbid conditions.   

 Screening and diagnosis of GI symptoms needs to be conducted by clinicians in 

order to provide the most effective treatment for the child.  This treatment may include 

dietary interventions, medication, and/or medical interventions.  GI symptoms have the 

potential to jeopardize interventions designed to reduce challenging behaviour in 

children and adolescents with ASD, and interventions designed to teach new skills such 

as communication skills, academic skills and self-help skills.  An individual with ASD 

who has what appears to be difficulties with toileting or feeding may also have 

comorbid GI symptoms.  If intervention just focuses on the presenting issue such as 

challenging behaviour or toilet training, practitioners may find that there are difficulties 

with teaching certain skills.  These difficulties may be due to an individual with ASD 

experiencing pain and discomfort.  It is imperative that we look at the environment for 

the individual with ASD, but that we also examine the whole body, including GI 

symptoms and disorders.  The underlying cause of behavioural issues may be 

overlooked.  Practitioners may be missing the cause of the underlying problem.  If a 

child is presenting with behavioural issues, this may be due to undiagnosed GI 

symptoms.  Practitioners need to be aware of how GI symptoms may interfere with an 
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individual’s learning environment.  A key skill that practitioners need to focus on 

teaching is to identify and communicate pain to parents, caregivers, or teachers.  

 Sleep problems need to be screened and diagnosed in order that intervention can 

be provided.  If a child is presenting with sleep problems, this may be due to underlying 

GI symptoms.  A child may be experiencing disruptive sleep because of pain or 

discomfort.  Children may be experiencing daytime problem behaviour due to a lack of 

sleep at night.  Research is needed on designing effective sleep interventions.  Applied 

behaviour analysis (ABA) techniques have been shown to be effective in the 

improvement of sleep and in decreasing sleep-related challenging behaviours.  

Interventions may include reinforcement based procedures, visual schedules, extinction 

procedures, and interventions such as the Bedtime Pass. 

Mouse model research can help to provide effective treatment of GI symptoms.  

Hsiao et al. (2013) conducted research using the maternal immune activation (MIA) 

mouse model.  The offspring of these mice display autism-like symptoms including 

communicative, social and stereotyped impairments.  The offspring of immune-

activated mothers were found to exhibit GI symptoms of human ASD.  The researchers 

found that adult offspring of immune-activated mothers exhibited increased gut 

permeability and abnormal intestinal cytokine profiles.  The researchers targeted the gut 

microbiota by administering Bacteroides fragilis to the mice.  Bacteroides Fragilis was 

found to relate to specific microbiota changes in the MIA offspring.  The Bacteroides 

Fragilis treated offspring exhibited improved communicative, repetitive, anxiety-like, 

and sensori-motor behaviour.  However, deficits in sociability and social preference 

remained.  The authors concluded that microbiome-mediated therapies may be an 

effective treatment for neurodevelopmental disorders. 
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Desbonnet, Clarke, Shanahan, Dinan, and Cryan (2014) studied the 

contributions of microbiota to social behaviour in mice.  They examined the effects of 

germ-free (GF) rearing conditions through early life and adolescence on social 

behaviour in adulthood.  They found that germ-free mice spent a decreased proportion 

of time engaging in social investigation, and spent a greater proportion of time engaged 

in repetitive self-grooming behaviour during social interaction.  The behaviours were 

normalised following germ-free bacterial colonisation.  This demonstrated the role of 

microbiota in social behaviours.  The authors concluded that microbiota are important 

for normal social behaviours, including social motivation and preference for social 

novelty. 

Mouse model studies are an effective way of better understanding the biological 

mechanisms of GI symptoms.  As well as examining the autism-like symptoms in mice, 

researchers can examine how these symptoms affect the entire body, including the gut.  

Levels of bacteria can be researched in the gut.  If treating the gut with certain types of 

bacteria proves effective in animal models, this gives hope of probiotic treatment for GI 

symptoms in ASD.  Some mouse model studies look at treating ASD and treating the 

behavioural manifestations of ASD in mice.  However, research also needs to focus on 

how GI symptoms can be treated in the first place.  Furthermore, how the treatment of 

GI symptoms affects behavioural symptoms needs to be further understood.  We need to 

first understand the basic animal models of research before focusing on how the basic 

research can be applied to individuals with ASD.  

In their study on the management and treatment of constipation in children with 

ASD, Furuta et al. (2012) found that there was “a definite subset of children, 

particularly those on the severe end of the ASD spectrum, who failed to respond to 

standard therapy” (p.104).  Research is only just beginning to investigate the possible 
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gut-brain connection in ASD.  Research has indicated that distinctive gut microbes are 

associated with ASD (Krajmalnik-Brown, Lozupone, Kang, & Adams, 2014).  It is 

possible that some children with ASD may be resistant to the treatment that is used for 

typically developing children.  Therefore, research is needed to determine the most 

effective treatment for children with ASD and GI symptoms. 

 Professionals need to be aware of GI symptoms.  GPs need to screen for GI 

symptoms and refer children with ASD to a gastroenterologist for further investigation 

if a child presents with GI problems.  Professionals working with children and 

adolescents with ASD need to consider the role that GI symptoms may have on 

behaviour problems.  GI symptoms need to be excluded by screening for GI symptoms 

before implementing other interventions.  Similarly, sleep problems need to be screened 

in children with ASD before intervening on behaviour problems.  Professionals need to 

ask parents about possible GI symptoms or sleep problems when working with a child 

with ASD and their families.  If sleep problems exist, improvement of child sleep may 

have an effect on a child’s daytime learning and their behaviour problems.  By 

improving child sleep, this may have an impact on parental sleep, which may be in turn 

lead to improvements in a parent’s ability to implement procedures to reduce their 

child’s behaviour problems. 

 Early Diagnosis of Comorbid Conditions 

 GI symptoms can be very difficult to diagnose in individuals with ASD.  

Diagnosis can be especially difficult for individuals who are non-verbal or who have 

severe deficits in communicating their needs and wants.   If an individual is in pain and 

cannot communicate this to caregivers, it makes it very difficult to recognize potential 

GI symptoms.  GI symptoms in individuals with ASD may present themselves 
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differently than in typically developing individuals.  A person with ASD may not reach 

for their abdomen if in pain.  Instead, they may display this pain through challenging 

behaviour.   Early diagnosis of GI symptoms is necessary.  Children should be routinely 

screened for GI symptoms as part of evaluations by professionals.  Screening of GI 

symptoms is especially important in non-verbal children who may have difficulties in 

communicating their pain or discomfort.  

 As found in Study 2, 73% of children had at least one GI symptom before they 

received their diagnosis of ASD.  A significant difference was found between age at 

diagnosis of ASD in those with GI symptoms compared to those without GI symptoms, 

where children in the GI symptoms group were older at diagnosis of ASD than children 

who were in the No GI symptoms group.  Young children are presenting with GI 

symptoms and these symptoms are correlated with GI symptoms they experience at an 

older age.  As shown in Study 1, GI symptoms persist over time. 

 Yet little research focuses on early GI symptoms in ASD.  Similarly, there is 

little research on how best to screen for and diagnose GI symptoms in early childhood.  

GI symptoms need to be treated in individuals at a young age, and for effective 

treatment to occur, research needs to focus on better diagnostic procedures.  Research is 

needed to determine when GI first present in babies and infants.  We need to better 

understand why some children present with these issues and others do not.  We also 

need to understand the risk factors for this conditions, such as environmental risk 

factors and genetic risk factors.  Research is needed on baby siblings of children who 

have been diagnosed with ASD.  These siblings should be monitored over a long time 

period to determine whether these children are later diagnosed with ASD, and also to 

determine if and when these children present with GI symptoms.  Once children present 

with these conditions, the most effective treatment needs to be provided to them. 
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 Comorbidity research is needed on toddlers at risk of and who have received a 

diagnosis of ASD.  Little is known about how common comorbidities are in these 

children and when these comorbidities develop.  Little is also known about the 

frequency of GI symptoms, sleep problems, AD/HD symptoms, epilepsy, anxiety, and 

other comorbid psychopathology in these young children.  Comorbidity research needs 

to focus on pre-schoolers with ASD.  Much of the research available is on school-aged 

children and adolescents.  While school-aged and adolescents were the age range of the 

majority of the samples in the studies in the current thesis, this research also included 

participants from the age of 3 years onwards to better represent children of all age 

groups with ASD.  Little is known about comorbidities between the ages of 0 to 3 years.  

Future research should examine comorbidities in this young age range. 

 Lifespan Research on Comorbid Conditions 

 While research is needed on babies, toddlers, and pre-schoolers with ASD and 

comorbid conditions, research is especially needed for adults with ASD.  The current 

study focused on adolescents that were aged up to 17 years, yet more research needs to 

be conducted with young adults with ASD.  Research needs to be conducted in adults 

with both high-functioning ASD and low-functioning ASD.  We need to better 

understand the needs of adults as they age, and how comorbidities affect them.  Existing 

measures are available to conduct adult studies, yet little research has focused on adults 

in ASD in general.  Research could include objective measures, such as actigraphy.  

Actigraphy could be used with adults with ASD to determine their sleep patterns and 

whether they present with sleep problems.  Future research also needs to focus on 

whether comorbidities are present in old age in individuals with ASD.  We need to 

better understand comorbidities such as dementia.  We also need to understand the 

impact these comorbidities have on older adults.  This thesis has shown the impact that 
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comorbidities have on children and adolescents with ASD.  It can therefore be 

hypothesised that if adults with ASD are presenting with similar comorbidities that 

these are likely to negatively impact their general well-being, including their quality of 

life.  Future research needs to determine this for GI symptoms, sleep problems, and 

comorbid psychopathologies, such as depression and anxiety.   

 Use of Objective Measures 

 Study 6 was used a mixed method approach of both actigraphy and subjective 

measures to measure sleep patterns and sleep problems.  Objective measures such as 

actigraphy are needed in comorbidity research.  Study 6 examined multiple 

comorbidities and their relationship with actigraphy variables.  Future research needs to 

be conducted with similar methods, and larger sample sizes.  Objective measures are 

also needed for GI symptoms research.  Parental report is a very valuable tool in GI 

research.  We need to also be able to compare parental report to objective measures such 

as clinical evaluation and stool samples.  By doing so, this further validates the need for 

parent report if concordance is found between these variables. 

 Limitations 

 Despite the strengths of the current study, there are a number of limitations.  

First, parental report was used.  Second, there may have been a sampling bias.  Third, 

no control group of typically developing children and their parents were used in Studies 

2, 3, or 4.  While a control group was employed in Study 5, a small sample size was 

utilised.  These limitations are discussed below.   

 Reliance on Parental Report 

 Data obtained was by parental report.  One could say that parental reports are 

subjective, yet research has shown parental report to have high agreement with clinical 
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evaluation.  Parents are in a position that they know their children very well and are 

aware of their needs and problems.  Ideally, objective measures should be used to 

measure comorbid conditions.  Objective measures in the case of GI symptoms could 

include biological data, such as blood and stool samples.  However, the use of blood 

and stool samples to measure GI symptoms is a developing area of research where 

much more research needs to be conducted in order to determine biomarkers of GI 

symptoms.  Additional objective measures of GI symptoms could include endoscopic 

procedures.  These procedures are highly invasive to children, especially to children 

who may not be presenting with any GI symptoms, pain, or discomfort.  This would 

make it very difficult to compare children with GI symptoms to children without GI 

symptoms.  While parental report was used to assess comorbidity, previous research has 

indicated that there is a large percentage of agreement between parental report and 

clinical evaluation.  Gorrindo et al. (2012) used the Questionnaire on Pediatric 

Gastrointestinal Symptoms-Rome III Version (QPGS) which is a 71 item parent report 

instrument that assesses GI symptoms and classifies functional GI disorders (FGID) 

according to Rome III criteria.  Gorrindo et al. (2012) also included clinical evaluation 

in their study.  Gorrindo et al. (2012) found that parent report of any GI dysfunction in 

those with ASD was highly concurrent (92.1%) with a clinical diagnosis of a GI 

dysfunction.   

 Some GI symptoms are easier for parents to observe such as bloating, 

constipation, or diarrhoea.  However, GI symptoms such as nausea, abdominal pain, and 

gastroesophageal reflux are much more difficult for parents to observe, especially in 

children with ASD who are non-verbal.  The observations found through parental 

reports merit replication through more direct examinations of comorbidities in 

individuals with ASD.  Objective examination of GI symptoms is an area where future 
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research needs to focus on.  Data collection measures that are non-invasive need to be 

developed to diagnose GI problems in children with ASD. 

 Parental report was used to investigate sleep problems using the CSHQ.  To 

obtain objective measures of sleep, actigraphy was used in Study 6.  Correlations 

between the CSHQ and actigraphy were investigated with a number of correlations 

having been found.  Where possible objective data of comorbidity should be used.  If 

this is not a possibility, parental report is an excellent way of attaining knowledge about 

an individual’s comorbid conditions. 

 Sampling Bias 

 Firstly, response bias may have been a factor.  It is possible that more parents of 

children with comorbid issues participated as parents may have more interest in research 

that is a current concern for them and their families.  However, respondents were invited 

to participate regardless of whether their children had comorbid issues or not.  Parents 

may have been more likely to participate in this research if there child with ASD had GI 

symptoms or sleep problems.  While every effort was made to ensure that a range of 

different individuals took part in this research, it must be considered that perhaps 

parents who took part had children who had different GI symptoms or sleep issues than 

of those who chose not to participate.    

 The majority of participants scored very high on GI symptoms and sleep 

problems, so there may be little variance between individuals.  Therefore, there was a 

smaller number of participants in No GI symptoms group than in the GI symptoms 

group, and in the No Sleep Problems group than in the Sleep Problems group.  If we 

included a larger group of children without GI symptoms or sleep problems, more 

differences may have been observed.  However, as GI symptoms and sleep problems are 
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such a common problem in children and adolescents with ASD, this may have been 

difficult to do.   

 Second, very little fathers of children with ASD participated.  However, every 

effort was made to recruit fathers in the current research.  It appears that fathers seem 

unwilling to participate in ASD research.  The majority (95.3%) of the sample in 

Studies 2, 3, 4, and 5 was mothers, while all of the participants in Study 6 were mothers.  

So while these results are discussed as being about parent well-being, instead it is more 

so about the well-being of mothers.  Future research is needed to examine whether there 

are differences between fathers and mothers in GI symptoms and sleep problems.  

Foody et al. (2015) assessed parental stress differences between mothers and fathers of 

children with ASD.  Similar research like this needs to be conducted, but with looking 

more specifically at GI symptoms and sleep problems.  Research also needs to be 

conducted that recruits fathers alone and focuses in depth at whether GI symptoms and 

sleep problems affect the well-being of fathers. 

 Lack of a Typically Developing Control Group in Studies 2, 3, 4, or 5 

There was no age and gender-matched control group of typically developing 

children and adolescents were evaluated in Studies 2, 3, 4, or 5.  Future research needs 

to evaluate further how typically developing children present with GI symptoms or 

sleep problems in comparison to children with ASD.  Future research needs to further 

investigate the presence of comorbid conditions, as well as their persistence over time in 

a typically developing control group.  While there was no typically developing children 

included in these studies, there were a GI symptoms group and a No GI symptoms 

group included and a Sleep Problems group and a No Sleep Problems group in Studies 

2, 3, 4, and 5.  This within-group analysis allowed for the investigation of the impact 
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that GI symptoms and sleep problems have on children and their parents, in comparison 

to those who do not present with these comorbid conditions.   

 Research following on from this thesis 

 The current thesis offered a number of findings.  Yet, there is much more 

research that can yet be conducted following on from this thesis.  A two-year follow-up 

study was conducted in Study 1.  An aim for future research is to follow-up with these 

same participants again for further follow-up studies.  By doing so, how comorbid 

symptoms change over longer periods of time can be determined.  A longitudinal 

follow-up study could also be conducted for the children and adolescents and their 

parents that participated in Studies 2 to 6.  A control group of typically developing 

children and adolescents could be recruited.   

 While GI symptoms and sleep problems were the main focus of the current 

thesis, comorbid psychopathology could also be explored.  However, it was beyond the 

scope of this thesis.  In the future, the aim is to investigate the impact of comorbid 

psychopathology on child behaviour and well-being.  An additional aim is to investigate 

how comorbid psychopathology affects parental well-being.  In the current thesis, it was 

determined that GI symptoms and sleep problems co-occur in children and adolescents 

with ASD.  It was also found that there is a relationship between behaviour problems 

and both GI symptoms and sleep problems.  There was a relationship between GI 

symptoms and sleep problems, and reduced child and parental quality of life.  

Expanding on the results of this thesis, we need to better understand more about the 

impact that behaviour problems have on quality of life in children and adolescents with 

ASD and their parents. 

 Conclusion 
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In conclusion, by attaining greater knowledge on comorbidities, it is hoped that 

effective screening tools, assessments, and diagnostic measures can be designed and 

evaluated.  When comorbidities can be diagnosed efficiently, the most effective 

treatment methods can be designed and implemented.  Effective treatment of comorbid 

conditions may have implications for behaviour problems.  Through the treatment of 

these comorbidities, it may be hypothesised that positive changes can be seen in child 

behaviour and well-being.  This in turn may have an effect on parental well-being.  In 

conclusion, comorbid conditions such as GI symptoms and sleep problems are areas 

where future research needs to focus on in order to improve the quality of life of 

children and adolescents with ASD and their families.  
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Appendix A. 

Family history of medical, developmental, and psychiatric disorders that were not 

included in the Autoimmune Disease in Family Members Questionnaire.   

 

Q1. Has anyone in your family been diagnosed with Fragile X or been told that 

they are a carrier for Fragile X? 

Yes  □ No □ 
  If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 

□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 

□ Brother    □ Aunt (biological)  Other (Explain)________ 

Q2. Has anyone in your family been diagnosed with Tuberous Sclerosis?  

Yes  □ No □ 
If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 

□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 

□ Brother    □ Aunt (biological)  Other (Explain)________ 

Q3. Has anyone in your family been diagnosed with a Seizure Disorder/Epilepsy? 

Yes  □ No □ 
If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 

□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 
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□ Brother    □ Aunt (biological)  Other (Explain)________ 

Q4. Has anyone in your family been diagnosed with an Intellectual Disability? 

Yes  □ No □ 
 

If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 

□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 

□ Brother    □ Aunt (biological)  Other (Explain)________ 

Q5. Has anyone in your family been diagnosed with an Anxiety Disorder?  

Yes  □ No □ 
 

If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 

□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 

□ Brother    □ Aunt (biological)  Other (Explain)________ 

 

If Yes, please name the anxiety disorder(s) below: 

______________________________________________________________________ 

Q6. Has anyone in your family been diagnosed with Coeliac Disease? 

Yes  □ No □ 
 

If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 
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□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 

□ Brother    □ Aunt (biological)  Other (Explain)________ 

Q7. Has anyone in your family experienced migraines? 

Yes  □ No □ 
 

If so, how is each person is related to your child? 

□ Mother        □ Grandfather   □ Niece 

□ Father    □ Grandmother   □ Nephew 

□ Sister    □ Uncle (biological)  □ First Cousin 

□ Brother    □ Aunt (biological)  Other (Explain)________ 
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Appendix B. 

Demographic Information Questionnaire 

 

Q1.What is your child’s date of birth? 

 

____/____/_______ (dd/mm/yyyy) 

 

Q2. Gender of your child: Male □ Female □ 

 

Q3. Does your child have an independent diagnosis of autism spectrum 

disorder? 

 

Yes□    No □ 

Q4. What age was your child when they were diagnosed with autism 

spectrum disorder? 

 

______years   ______ months 

 

Q5. Does your child have a diagnosis of epilepsy at present? 

     Yes  □     No □ 

 

If Yes, did your child have a seizure before they were diagnosed with 

autism spectrum disorder? 

Yes  □     No □ 

 

Q6. Did your child present with gastrointestinal symptoms (e.g. diarrhoea, 

constipation, abdominal pain, bloating, nausea) before they were diagnosed 

with autism spectrum disorder? 

Yes  □     No □ 
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If yes, please indicate type of symptoms: 

 

Diarrhoea   □ 

Constipation  □ 

Abdominal pain  □ 

Bloating   □ 

Nausea   □ 

Other    □   

If other please indicate type of symptom_______________ 

 

Q7. Does your child have an intellectual disability?   

      Yes□    No □         

 

If Yes, please state the level of intellectual disability: 

     Mild □       Moderate□     Severe□ 

 

Q8. Does your child experience migraines? 

Yes   □ 

No   □ 

Unsure  □ 

Q9. What educational intervention is your child currently receiving? 

 

Applied Behaviour Analysis (ABA) □  
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Eclectic            □ 

Other (Please Specify)          □ 

____________________________________________________________ 

 

How many hours per week are they receiving? ____ hours 

 

Q10. Is your child on any type of medication at present? 

 

Yes  □     No □ 

 

a) If Yes, please specify the name of the medication: 

 

____________________________________________________________ 

 

b) What symptoms/condition is this medication used to treat? 

 

_______________________________________________________ 

 

Q11. Is your child taking melatonin at present? 

Yes  □     No □ 

Q12. Please tick if your child has been diagnosed with any of the below co-

occurring disorders at present: 

 

Attention-deficit/hyperactivity disorder (AD/HD)    □ 

 

An anxiety disorder            □    

(If so, please state type:______________________) 
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Q13. Does your child have any other medical or psychological disorders?  

If so, please list. 

____________________________________________________________

____________________________________________________________ 
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Appendix C. Sleep Diary 

 

 Day 1 2 3 4 5 6 7 

 Date  

                                   

      

Did you remove 

the Actiwatch? 

 

Time 

Removed? 

       

Time 

Replaced? 

       

Naps Time Started?        

Time Ended?        

Bedtime Lights 

Out: Push the 

event marker. 

Write the time. 

 

        

Morning Wake 

Time: Push the 

event marker. 

Write the time. 

 

        

Night waking 

times and other 

comments? 

        


