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Abstract 

Mental health conditions, and anxiety disorders in particular, are highly prevalent in the autistic 

community. Around 70% of autistic children experience at least one mental health condition, and 

approximately 40% have impairing symptoms of anxiety. In recent years, research has identified two 

distinct presentations of anxiety symptomatology in autistic children – typical anxiety symptoms, 

referring to symptoms of anxiety consistent with those observed in the non-autistic population, and 

atypical anxiety symptoms, referring to symptoms of anxiety which are unique to the autistic 

population and linked to the core characteristics of autism. Despite recent progress in this field, our 

understanding of the presentation and consequences of anxiety symptomatology in autistic children 

remains limited. In non-autistic children, a link has been established between anxiety symptomatology 

and academic achievement, with anxious students tending to produce poorer academic outcomes. 

Notably, although autistic children collectively demonstrate wide variability in academic 

achievement, autistic children in general tend to underperform academically. 

The aim of this research project was to advance the existing knowledge regarding both 

anxiety symptoms and academic achievement in autistic students. This was achieved by exploring the 

prevalence and presentation of anxiety symptoms within a group of Australian autistic children, as 

well as investigating the impact of anxiety symptoms on these children and their families. In addition, 

the children’s academic achievement was explored, with a particular focus on any relationship 

between anxiety symptomatology and academic achievement.   

The research presented here involved a series of four quantitative studies. The first study 

explored parent-reported anxiety symptomatology in a sample of 100 school-aged autistic children 

using an autism-specific assessment of anxiety symptomatology, the Anxiety Scale for Children with 

Autism Spectrum Disorder (ASC-ASD). The second study investigated both typical and atypical 

presentations of anxiety, gathering both parent-report and child-report data on anxiety 

symptomatology from a sample of 30 autistic children, using the ASC-ASD and the Spence 
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Children’s Anxiety Scale (SCAS). In both studies, high rates of anxiety symptomatology were 

identified, and items measuring atypical symptoms of anxiety were endorsed frequently.  

The third study utilised parent- and child-report data from the SCAS and the Child Anxiety 

Life Interference Scale to examine the extent and types of life interference experienced by 30 autistic 

children and their families, as a result of the child’s anxious symptomatology. Findings from this 

study indicated high levels of anxiety-related life interference, with school performance reported by 

both parents and children as being the domain most impacted by anxious symptomatology. The final 

study explored academic achievement, measured using the Kaufman Test of Educational 

Achievement – Third Edition, Brief Form (KTEA-3 Brief), and its relation to ASC-ASD and SCAS 

anxiety symptomatology in 29 autistic children. Academically, children in this study collectively 

performed below standardised norms. However, with a small number of exceptions, academic 

achievement was not associated with anxiety symptomatology on either anxiety measure at total scale 

or subscale levels.  

Taken together, these studies provide further evidence for the high prevalence of anxiety 

symptoms within the autistic population, and contribute to a deeper understanding of the unique 

presentation of anxiety symptomatology in autistic children. These studies also provide preliminary 

evidence of the potential consequences of anxiety symptomatology, in terms of life interference for 

autistic children and their families. Although anxiety symptomatology was not significantly 

associated with standardised academic achievement scores, children and parents both perceived 

school performance as being impacted by anxiety symptomatology, suggesting that this is an 

important area for future research. Overall, this thesis makes a significant and unique contribution to 

our understanding of anxiety symptomatology and academic achievement in autistic children.  
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“What is REAL?” asked the Rabbit one day, when they were lying side by side near 

the nursery fender, before Nana came to tidy the room. “Does it mean having things that buzz 

inside you and a stick-out handle?” 

“Real isn’t how you are made,” said the Skin Horse. “It’s a thing that happens to you. 

When a child loves you for a long, long time, not just to play with, but REALLY loves you, 

then you become Real.” 

“Does it hurt?” asked the Rabbit. 

“Sometimes,” said the Skin Horse, for he was always truthful. “When you are Real 

you don’t mind being hurt.” 

“Does it happen all at once, like being wound up,” he asked, “or bit by bit?” 

“It doesn’t happen all at once,” said the Skin Horse. “You become. It takes a long 

time. That’s why it doesn’t often happen to people who break easily, or have sharp edges, or 

who have to be carefully kept. Generally, by the time you are Real, most of your hair has been 

loved off and your eyes drop out and you get loose in the joints and very shabby. But these 

things don’t matter at all, because once you are Real you can’t be ugly, except to people who 

don’t understand.” (Williams Bianco & Nicholson, 1922/2007, p. 4)  

 

This has been a difficult journey, and I am certainly a little shabbier as a result; but I am also, 

I hope, just a little closer to becoming Real.  
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Chapter 1 – Introduction 

1.1 – Project overview 

Autism is a neurodevelopmental condition which characteristically involves differences in 

social communication and interaction, patterns of behaviour or interest which may appear repetitive 

and inflexible, and differences in sensory perception including hyper- and hypo-sensitivity to sensory 

input (American Psychiatric Association [APA], 2013). Autistic people are at significantly increased 

risk for mental illness, with approximately 70% of autistic children experiencing at least one co-

occurring mental health condition, and over 40% experiencing more than one co-occurring condition 

(Simonoff et al., 2008). Anxiety disorders have been identified as one of the most common mental 

health conditions experienced by autistic individuals, with rates of anxiety symptomatology as high as 

84% identified in some samples (Muris, Steerneman, Merckelbach, Holdrinet, & Meesters, 1998), but 

more commonly estimated between 30 – 50% (MacNeil, Lopes, & Minnes, 2009; van Steensel, 

Bogels, & Perrin, 2011; White, Oswald, Ollendick, & Scahill, 2009). 

Research regarding the academic achievement of autistic children has demonstrated a wide 

range of ability, with significant variability in achievement between individuals and across academic 

skill areas (Griswold, Barnhill, Myles, Hagiwara, & Simpson, 2002; Jones et al., 2009; Keen, 

Webster, & Ridley, 2016; Mayes & Calhoun, 2003a, 2003b). Although some autistic children 

demonstrate a high level of achievement in some academic skill areas (e.g., Jones et al., 2009), 

evidence indicates that autistic children consistently perform less well than non-autistic peers in some 

academic skill areas, for example problem-solving, comprehension, and written expression (Griswold 

et al., 2002; Keen et al., 2016; Mayes & Calhoun, 2007; Troyb et al., 2014). Of concern, some studies 

have identified that autistic children tend to underperform academically across many areas when 

compared to non-autistic peers or achievement norms (Ashburner, Ziviani, & Rodger, 2010; Kurth & 

Mastergeorge, 2010; Manti, Scholte, & Van Berckelaer-Onnes, 2011). Given that research indicates 

academic failure is associated with poor long-term outcomes across a range of domains (Riglin, 
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Petrides, Frederickson, & Rice, 2014), and that autistic people are known to experience poor 

outcomes across a range of similar domains (Barnhill, 2007; Howlin, 2000; Howlin, Goode, Hutton, 

& Rutter, 2004; Howlin & Moss, 2012; Howlin, Moss, Savage, & Rutter, 2013), it is evident that 

autistic children who fail to achieve academically are at increased risk for long-term disadvantage. 

However, it is important to note that the core characteristics of autism itself do not include a lack of 

academic capability; in fact, there is a wide range of variability in the academic capability of autistic 

children (Barnhill, Hagiwara, Myles, & Simpson, 2000; Eaves & Ho, 1997; Mayes & Calhoun, 

2003a), and a growing body of research exists regarding autistic children who are intellectually gifted 

(or twice exceptional, see Burger-Veltmeijer, Minnaert, & Van Houten-Van den Bosch, 2011).  

Given that some autistic children are able to achieve academic success while others struggle 

academically, it is likely that factors other than autism are implicated in influencing each individual’s 

level of academic achievement. In the non-autistic population, a relationship has been established 

between anxiety and academic outcomes, with anxious students tending to produce poorer academic 

outcomes. Anxious students have been found to achieve lower school grades, to be more likely to fail 

at school, to be more likely to leave school prematurely, and to be rated by teachers, parents, or self-

report as performing worse academically, when compared with non-anxious students (Mazzone et al., 

2007; Nail et al., 2015; Riglin et al., 2014; Schoenfeld & Janney, 2008; Van Ameringen, Mancini, & 

Farvolden, 2003).  

To date, empirical investigation of the relationship between anxiety symptoms and academic 

achievement in autistic children has been extremely limited. Given the high levels of anxiety 

symptomatology experienced by autistic children as well as the significant academic challenges faced 

by this population, this is considered an important area for further investigation. The aim of this 

research project is to advance the existing knowledge regarding both anxiety symptoms and academic 

achievement in autistic students, with a particular focus on the identification of any relationships 

which may exist between these two issues. Research findings will provide greater understanding of 

the prevalence, presentation, and impact of anxiety symptomatology in autistic children, particularly 

in the Australian context. Findings will also provide insight into the academic achievement of autistic 
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students, and will shed light specifically upon any association which may exist between anxiety 

symptoms and academic achievement in this population.  

1.2 – Structure of the thesis 

This thesis is set out in nine chapters, and includes a series of published and unpublished 

studies, which together answer the research questions posed in this research project. Chapter 1 is 

comprised of an introduction to the research project and a brief summary of the body of work 

contained in this thesis. Chapter 2 provides the reader with an overview of the social context within 

which all autism research takes place, with a particular focus on the neurodiversity paradigm. This 

chapter highlights the importance of listening to the autistic community when conducting autism 

research, and describes how the neurodiversity paradigm has influenced this research project. Chapter 

3 is made up of a comprehensive review of literature relevant to this research project. This review 

provides an in-depth evaluation of previous research regarding the various intersections of autism, 

anxiety, and academic achievement. Chapter 3 concludes with a statement of the research questions 

addressed by this thesis.  

Chapter 4 sets out the methodology and research methods employed in this thesis. Chapter 5 

is comprised of a published empirical study, titled Exploring anxiety symptomatology in school-aged 

autistic children using an autism-specific measure of anxiety symptomatology. Chapter 6 is comprised 

of a second published empirical study, titled An exploration of autism-specific and non-autism-

specific measures of anxiety symptomatology in school-aged autistic children. Chapter 7 is made up 

of a manuscript submitted for publication, titled Investigating the impact of anxious symptomatology 

in autistic children. Chapters 5, 6, and 7 each discuss various aspects of anxiety symptomatology 

within the participant group. Chapter 8 is a results chapter, which provides a detailed examination of 

findings related to academic achievement within the participant group. Finally, Chapter 9 brings 

together the findings from Chapters 5 – 8 in a cohesive general discussion that sets out the many and 

varied implications of this body of work.   
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Chapter 2 – Social context of the research 

Research into autism inevitably impacts on a range of stakeholder groups, including (but not 

limited to) academics and researchers working in autism studies; professionals working with autistic 

people in clinical capacities; governments and organisations providing funding and supports for 

autistic people; friends, families, and acquaintances of autistic people; and arguably most importantly, 

autistic people themselves. In recent years, there has been growing recognition of the valuable 

contribution that the autistic community1 can make to autism research and practice. Despite this, 

however, there remains a risk, as noted by Milton (2014a), that professionals may overlook the 

particular expertise regarding autism that autistic people possess. In particular, recent findings have 

indicated that the focus of autism research often fails to align with the priorities of the autistic 

community (Pellicano, Dinsmore, & Charman, 2014; Pellicano & Stears, 2011). For example, 

Pellicano et al. (2014) identified that a disproportionately large share of the total autism research 

funding in the United Kingdom was allocated to basic science research, with a relative paucity of 

funding assigned to research regarding services and societal issues; this was in spite of their research 

identifying that the autism community considers services and supports to be a key research priority.  

In an attempt to ensure that the needs of the autistic community are appropriately acknowledged 

and addressed, the current research project is informed by the principles of the neurodiversity and autism 

rights movements. This chapter provides an overview of the social context in which this research was 

conducted, with a particular focus on the neurodiversity paradigm and related constructs.  

2.1 – Neurodiversity and the autism rights movement 

Historically, the autism community has been dominated by the parents of autistic children and 

the professionals who provide services for these children, with autism organisations, conferences, and 

                                                      
1 The term “autistic community” is used here to refer specifically to the community of people who identify as 

being autistic, while the term “autism community” is used to refer to the broader autism community including 

autistic people and all other relevant stakeholders.  
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support services generally designed with the needs of these groups in mind (Sinclair, 2005). This 

hegemony began to shift in the early 1990s, with the rise of the neurodiversity movement. This 

movement grew out of the broader disability rights movement, which gained force during the late 

1970s and early 1980s, and achieved landmark progress during the early 1990s with the introduction 

of the Americans with Disabilities Act in 1990, the Australian Disability Discrimination Act in 1992, 

and the British Disability Discrimination Act in 1995 (Oliver, 1996; Swain, French, & Cameron, 

2003).  

The neurodiversity movement began at the height of the disability rights movement with the 

establishment of Autism Network International, the first autistic-run autism organisation, in 1992 

(Bagatell, 2010; Savarese & Savarese, 2010; Sinclair, 2005). The subsequent expansion of the 

neurodiversity movement is commonly considered to have occurred largely as a consequence of 

autistic advocate Jim Sinclair’s (1993) historic speech, and subsequent article, “Don’t mourn for us”, 

in which he encouraged parents to value the perspectives of their autistic children and to understand 

and appreciate their autistic children as they are, rather than grieving for an illusory non-autistic 

version of the child (Boundy, 2008; Sinclair, 1993, 2005).  

The neurodiversity movement initially developed within the autism community, facilitated by 

the evolution of the internet as a means of communication which was particularly well suited to the 

strengths and needs of the autistic community (Bagatell, 2010; Boundy, 2008; Griffin & Pollak, 2009; 

Savarese & Savarese, 2010). Over time, the movement grew to include a range of neurologically and 

neurodevelopmentally diverse communities, including Attention Deficit Hyperactivity Disorder 

(ADHD), Bipolar Disorder, Developmental Coordination Disorder (Dyspraxia), Dyslexia, Epilepsy, 

Tourette’s Syndrome, and various others (Boundy, 2008; Fenton & Krahn, 2007; Jaarsma & Welin, 

2012). Today, the neurodiversity movement exists as a social movement dedicated to promoting the 

concept that differences in neurological development should be accepted, respected, and valued 

(Bagatell, 2010; Broderick & Ne’eman, 2008; Nicolaidis, 2012; Savarese & Savarese, 2010). The 

autism rights movement is an autism-specific social movement which sits within the broader 

neurodiversity movement.  
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2.2 – The neurodiversity paradigm 

A key aspect of the autism rights movement is the endorsement by autistic advocates of a 

particular conceptualisation of autism and other neurological differences. This conceptualisation is 

referred to as the neurodiversity paradigm, and serves as a foundation for the movement’s stance on a 

range of social welfare and other relevant issues. In order to develop an understanding of the 

neurodiversity paradigm, it is important to recognise that, historically, autism research and the wider 

discourse on autism have been grounded almost exclusively in the pathology paradigm. Walker 

(2012) summarises this paradigm, as it relates to autism, in two key notions: first, that there exists one 

“correct” form of human neurology which constitutes a “normal” brain; second, that neurology which 

falls outside of the expected norm is “wrong” and problematic. Given that this paradigm frames 

autism in a negative light, autistic advocates have developed the neurodiversity paradigm as an 

alternative paradigm for conceptualising autism.  

Although the term neurodiversity is commonly used as an expression to refer to a particular 

set of beliefs and actions regarding autism, the literal definition of neurodiversity refers to 

neurobiology. Specifically, neurodiversity describes the structural and functional diversity which 

exists within human neurobiology (Walker, 2014); put simply, the term neurodiversity refers to the 

understanding that different brains work in different ways. The existence of neurodiversity is 

supported scientifically, with evidence supporting the notion that the brains of autistic (and otherwise 

neurodivergent2) people demonstrate various structural and functional patterns which differ from the 

patterns commonly seen in typically developing brains (Ecker, Bookheimer, & Murphy, 2015; Jumah, 

Ghannam, Jaber, Adeeb, & Tubbs, 2016). In and of itself, the term neurodiversity does not imply any 

particular value judgement regarding these differences; it merely indicates that these differences exist. 

Our perceptions of biological neurodiversity are dependent on the beliefs that we hold 

regarding such diversity. The neurodiversity paradigm refers to a specific set of beliefs regarding 

                                                      

2 Individuals with non-typical neurology, including but not limited to autism. 
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neurodiversity, which can be summarised as the idea that neurodiversity represents a valuable form of 

human diversity which should be accepted as natural. In contrast with the pathology paradigm, the 

neurodiversity paradigm rejects the assumption that any particular form of neurology is more 

“normal” or “correct” than any other, asserting that all forms of neurological functioning are equally 

valid (Milton, 2014b; Walker, 2012, 2014). Following on from this, the neurodiversity paradigm 

holds that all individuals – regardless of their specific variety of neurological functioning – are 

entitled to full and equal human rights. This is particularly significant given that the neurodiversity 

paradigm recognises neurodivergent people as members of a minority group who, as a result of social 

power inequalities, are at particular risk of the denial of their human rights (Robertson, 2010). 

Advocates and activists who adhere to the neurodiversity paradigm together comprise the 

neurodiversity movement, a social movement which promotes the beliefs of the neurodiversity 

paradigm (Walker, 2014).  

Of note, and providing support for the value of the neurodiversity movement, in their study of 

higher education students with neurological differences, Griffin and Pollak (2009) found that students 

who held a “difference” (rather than “deficit”) view of their neurodiversity tended to demonstrate 

more positive personal attributes. Similarly, Kapp, Gillespie-Lynch, Sherman, and Hutman (2013) 

found that participants who were familiar with the concept of neurodiversity endorsed more positive 

emotions – but not less negative emotions – about autism. Of note, some commentators (Fenton & 

Krahn, 2007; Jaarsma & Welin, 2012) have suggested that the neurodiversity paradigm is valid only 

when applied to “high functioning” autistic people, as “low functioning” people are considered too 

severely disabled to benefit from such a movement. This conclusion, however, appears to overlook 

two key arguments of the neurodiversity movement: the conception of disability as a social, rather 

than individual, phenomenon; and the notion that labelling a person by their level of functioning is 

unhelpful and invalid (Nicolaidis, 2012; Savarese & Savarese, 2010). These concepts will be explored 

further in subsequent sections.  

It is important to note that, despite the generally positive approach to autism endorsed by 

advocates, the neurodiversity and autism rights movements do not discount or debate the nature of 
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autism as a disabling condition. However, rather than supporting the dominant medical discourse 

regarding autism as a disability, advocates within the autism rights movement argue for the framing of 

autism through the lens of the social model of disability (Bagatell, 2010; Ne'eman, 2010).  

2.3 – The social model of disability  

Disability is generally considered through one of two conceptual frameworks: the medical 

model and the social model. In both models, the concepts of impairment and disability are key. In 

both the medical and social models of disability, the term impairment is understood to refer to the 

physical, mental, or emotional characteristics of a condition, for example, losses or abnormalities in 

function or structure (Union of the Physically Impaired Against Segregation [UPIAS], 1976; World 

Health Organisation, 1980, 2002); in the case of autism, this could be interpreted as referring to 

differences in neurological structure and function, and/or core diagnostic characteristics. The 

discrepancies between the two models of disability become apparent when considering how the 

concept of disability is defined.  

The International Classification of Impairments, Disabilities, and Handicaps defined disability 

as “any restriction or lack (resulting from an impairment) of ability to perform an activity in the 

manner or within the range considered normal for a human being” (World Health Organisation, 1980, 

p. 143). As evidenced by this definition, the medical model frames disability as an individual 

problem, with disability said to arise as a result of the functional limitations or impairments 

experienced by individuals (Oliver, 1996; Swain et al., 2003). This model is sometimes referred to as 

the “deficit” model, due to its implication that disability results from personal deficits on the part of 

the individual (Kapp et al., 2013; Nicolaidis, 2012; Robertson, 2010). Within the medical model, 

impairment is viewed as an undesirable personal characteristic, and significant focus is placed upon 

attempts to cure or correct functional limitations (Jaarsma & Welin, 2012; Kapp et al., 2013; 

Robertson, 2010; Swain et al., 2003).  

In response to the medical definition of disability, UPIAS proposed a social definition  in 
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which the term disability refers to the various limitations, restrictions, and disadvantages experienced 

by people who have impairments (UPIAS, 1976). The social model argues that disability does not 

result directly from the experience of impairments; rather, disability is created by a society which 

assumes physical, mental, and emotional capability (Oliver, 1996; Swain et al., 2003). According to 

this model, disability is the result of a poor fit between particular characteristics of a person and the 

social environment within which that person exists (Ne'eman, 2010; UPIAS, 1976). In contrast to the 

medical model, the social model purports that whilst impairment may be inherent to a person, the 

disability itself is not. The social model emphasises the contextual nature of disability, noting that 

impairment results in disability only when social contexts are not designed to accommodate the 

characteristics of an impairing condition (Nicolaidis, 2012; Pellicano & Stears, 2011; UPIAS, 1976). 

Under the social model of disability, individuals are referred to as “disabled people” rather than 

“people with a disability”, in order to highlight the belief that the person is actively being disabled by 

their social context, rather than existing in a state of inherent disability.  

To illustrate, in the case of a non-speaking autistic person, the lack of ability to communicate 

verbally in a society which relies heavily on verbal methods of communication often results in the 

autistic person being significantly disabled. However, were the same person to be placed in a social 

context which does not rely primarily on verbal methods of communication – for example, a 

community of other non-speaking autistic people – it is likely that the person in question would not be 

disabled in relation to their impairment in verbal communication (although they may continue to be 

disabled in relation to other impairments). Notably, if (for example) a speaking, non-autistic person 

were to be placed in the same social context, this individual’s previously adaptive reliance on verbal 

communication may be viewed as aberrant, or even lead to the person being disabled, in the new 

social context (Nicolaidis, 2012).  

Importantly, it is noted that the most recent version of the International Classification of 

Impairments, Disabilities, and Handicaps, now titled the International Classification of Functioning, 

Disability, and Health (World Health Organisation, 2002), acknowledges the validity of the social 

model of disability, and provides an updated definition of disability which emphasises the importance 
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of the interaction between a person and their environment in creating disability. This thesis 

approaches autism through the framework of the social model of disability, and consequently 

discusses autism in terms of atypical characteristics, rather than deficits. In this thesis, autism is 

recognised as a valid alternative way of experiencing the world. Therefore, the thesis focuses on 

specific difficulties (i.e., anxiety and academic underperformance) which can occur as a result of poor 

fit between the characteristics of autism and the non-autistic world, rather than focusing on the core 

characteristics of autism as constituting disability.  

2.4 – Support, interventions, and “cure” 

Despite the framing of disability as a social, rather than individual construct, the autism rights 

movement does not debate the value and necessity of appropriate support and intervention for autistic 

people. However, the movement argues for the provision of services which promote the subjective 

well-being of autistic people, as opposed to interventions designed to “normalise” autistic people and 

make them “indistinguishable from peers” (Bagatell, 2010; Ne'eman, 2010; Nicolaidis, 2012; Sinclair, 

1998, 2005). Autism rights advocates argue that autistic people should be enabled to choose support 

services that assist them in managing the challenges that they, as an individual, wish to address – 

generally, challenges which negatively impact upon well-being and quality of life (Boundy, 2008; 

Sinclair, 1998). Simultaneously, autism rights advocates argue for the elimination of intervention 

methods which aim to alter characteristically autistic behaviours such as stimming (i.e., self-

stimulatory behaviours such as rocking and hand-flapping) and the avoidance of eye contact, arguing 

that such behaviours are harmless and, in some circumstances, valuable coping mechanisms (Boundy, 

2008; Kapp et al., 2013; Ne'eman, 2010).     

Considerable debate exists within the autism community regarding the concept of the 

prevention or “cure” of autism. Currently, a large proportion of autism research is neuroscientific, 

aiming (for example) for the identification of genetic and other biological markers which may enable 

earlier, more accurate diagnosis (Pellicano et al., 2014; Pellicano & Stears, 2011). However, many 
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autistic advocates are strongly opposed to such research, fearing that the eventual result will be the 

effective elimination of the autistic community through selective abortion (Ne'eman, 2010; Savarese 

& Savarese, 2010). Given the autism rights movement’s conceptualisation of autism as a valid, and 

valuable, form of human diversity, it is unsurprising that autistic advocates are opposed to the 

eradication of their community. 

In keeping with the above, this thesis is focused on specific challenges – common to autistic 

people, and which may negatively impact on both short- and long-term quality of life for participants 

– rather than on core autistic characteristics. This thesis does not specifically investigate supports or 

interventions; however, findings from the research project could be used to inform the development of 

interventions which may assist autistic children in managing symptoms of anxiety and/or reaching 

their full academic potential.  

2.5 – The autism discourse – metaphor, language, and labels 

The dominance of the medical conceptualisation of autism has been reinforced by the 

language used in public discussions of it. Autism has been variously characterised as, among others, a 

“battle” to be fought; a “kidnapper” which takes children hostage; a “wall” or “shell” which locks 

children in; and an “epidemic” to be feared (Bagatell, 2010; Broderick & Ne’eman, 2008; 

Gernsbacher, 2004; Nicolaidis, 2012; Robertson, 2010; Savarese & Savarese, 2010). Advocates 

within the autism rights movement, aware of the role which language can play in shaping societal 

attitudes – see, for example, Broderick and Ne’eman (2008) on the power of metaphor in the autism 

discourse – have argued for a change in the language used when discussing autism; as a result, the 

language used when referring to autistic people is the subject of much contention within the autism 

community.   

While professionals working with autistic clients tend to prefer the use of person-first 

language such as “person with autism” (Kenny et al., 2016), advocates within the autism rights 

movement tend to support the use of identity-first language such as “autistic person” (Brown, 2011; 
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Sinclair, 1999). Recent research indicates that this preference also extends to the broader autism 

community, with autistic people, their families, and their friends reporting a preference for identity-

first terminology (Kenny et al., 2016).  

Autistic advocates have put forward a number of arguments for the use of identity-first 

language, all of which are based in the autism rights movement’s conceptualisation of autism as an 

intrinsically different way of being. This concept is perhaps best articulated in the words of autistic 

advocate Jim Sinclair: 

 

Autism isn’t something a person has, or a “shell” that a person is trapped inside. There’s no 

normal child hidden behind the autism. Autism is a way of being. It is pervasive; it colours 

every experience, every sensation, perception, thought, emotion, and encounter, every aspect 

of existence. It is not possible to separate the autism from the person – and if it were possible, 

the person you’d have left would not be the same person you started with.  

This is important, so take a moment to consider it: Autism is a way of being. It is not possible 

to separate the person from the autism.  

Therefore, when parents say,  

 I wish my child did not have autism,  

what they’re really saying is, 

 I wish the autistic child I have did not exist, and I had a different (non-autistic) child 

instead.  

Read that again. This is what we hear when you mourn over our existence. This is what we 

hear when you pray for a cure. This is what we know, when you tell us of your fondest hopes 

and dreams for us: that your greatest wish is that one day we will cease to be, and strangers 

you can love will move in behind our faces. (Sinclair, 1993, para. 5 - 11)  
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Both person-first and identity-first approaches to language are based in a desire to emphasise 

the value of the individual being described. Person-first language attempts to achieve this goal in a 

literal sense, by placing the term “person” before any descriptive terms in order to emphasise the 

individual’s humanity (Brown, 2011; Swain et al., 2003). Autistic advocates, however, argue that this 

approach fails to recognise the intrinsic nature of autism, as referring to an individual as a “person 

with autism” implies that it is possible to separate the person from their autism, a concept which is at 

odds with the core values of the autism rights movement. Sinclair (1999) notes that other terms which 

describe a central aspect of a person’s identity – for example, “female”, or “mother” – are stated as 

adjectives, and argues that the same should be true of the term “autistic”, which describes a similarly 

central aspect of identity. Some advocates (Brown, 2011; Sinclair, 1999) suggest that, by denying the 

intrinsic nature of autism, person-first language actually fails to recognise the value of an autistic 

person, rather than emphasising this value as intended. They contend that the term “person with 

autism” indicates that the person has value; however, the value exists only in isolation from the 

person’s autism. By extension, this implies that autism is an inherently bad or negative trait – “so bad 

that it isn’t even consistent with being a person” (Sinclair, 1999, para. 4).  

A second area of contention surrounding language in the autism community centres around 

the use of what are commonly described within the autism rights movement as “functioning labels”. 

Despite not being recognised as diagnostic categories (American Psychological Association [APA], 

2000, 2013), the terms “high functioning” and “low functioning” have commonly been used to 

distinguish groups of autistic people on the basis of their perceived level of impairment, with “high 

functioning” generally assumed to refer to people possessing good verbal communication abilities and 

average (or higher) cognitive ability, and “low functioning” generally referring to people with limited 

verbal communication skills and/or significant cognitive impairment (Jaarsma & Welin, 2012; S. H. 

Kim, Paul, Tager-Flusberg, & Lord, 2014; S. Murray, 2010). It is noted that severity specifiers (i.e., 

levels one, two, and three, indicating increasing level of impairment) were introduced in the most 

recent edition of the Diagnostic and Statistical Manual of Mental Disorders ([DSM]; APA, 2013), 

serving to formalise the concept of functioning categories within autism, albeit utilising altered 
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terminology to do so. Advocates within the autism rights movement oppose the use of functioning 

labels, suggesting that such terms are at best inaccurate and unhelpful and, at worst, potentially 

harmful (Nicolaidis, 2012; Oakley, 2012).  

The argument against the use of functioning labels can be summarised in three main points. 

First, advocates note that an autistic person’s level of functioning is not static. A given individual’s 

capacity to function may fluctuate between “high” and “low” in the space of days, or even minutes, 

depending on a variety of factors (e.g., presence or absence of various sensory, social, and/or 

emotional stimuli; C. Kim, 2013; Oakley, 2012). Second, advocates note that a person’s level of 

functioning or ability may vary across different skill sets (C. Kim, 2013; Oakley, 2012). For example, 

a given individual may possess above-average cognitive ability, presumably placing them within the 

“high functioning” category, but may concomitantly be unable to communicate through the use of 

spoken language, thereby consigning them to the “low functioning” category. Finally, advocates resist 

the use of functioning labels on the grounds that such labels can lead to damaging assumptions 

regarding a person’s abilities and needs. Declaring an individual to be “high functioning” can lead to 

the assumption that such a person is able to function independently in society, which can result in a 

failure to provide essential supports and services (C. Kim, 2013). Conversely, the label “low 

functioning” can create a tendency to overlook a person’s skills and abilities, resulting in a failure to 

provide appropriate opportunities for success (Nicolaidis, 2012; Oakley, 2012).   

In line with the preferences of the autistic community, this thesis uses identity-first language 

when referring to autism – that is, “autistic person” as opposed to “person with autism”. This thesis 

also refrains from the use of functioning labels, except when reporting on previous research; in the 

case of previous research, functioning label terminology has been retained when failure to do so 

would lead to confusion in the reporting and interpretation of research findings. Given the historical 

convention of framing autism through the pathology paradigm, this thesis does at times use the 

language of that paradigm, particularly when discussing diagnostic criteria and previous research. 

Where possible, however, the language used in this thesis reflects the conceptualisation of autism as a 

divergence, rather than a deficit.   
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Chapter 3 – Review of existing literature 

This chapter provides a review of existing literature of relevance to this thesis. Literature that 

will be reviewed in this chapter falls within three main fields of research: autism, anxiety, and 

academic outcomes. Research regarding the areas of intersection between these fields is also relevant 

to the current thesis, with the focus of the current research project positioned at the juncture of the 

three bodies of work, as depicted in Figure 3.1.  

3.1 – Autism 

Literature regarding autism is the first of the three main bodies of relevant research to be 

reviewed in this thesis. This section comprises a brief overview of general literature on this topic in 

Figure 3.1. Fields of existing literature relevant to this thesis. 



17 

 

order to provide an introduction to autism; specific fields of autism research which have particular 

relevance to this thesis are discussed in detail in subsequent sections (see Sections 3.3 and 3.4). 

Autism is a neurodevelopmental condition which characteristically involves differences in 

social communication and interaction, patterns of behaviour or interest which may appear repetitive 

and inflexible, and differences in sensory perception including hyper- and hypo-sensitivity to sensory 

input (APA, 2013). Autism is most commonly diagnosed in early childhood, but can be reliably 

diagnosed across the lifespan from approximately 24 months of age onwards. Diagnosis of autism is 

behaviourally based, with individuals required to meet a minimum number of behavioural criteria in 

order to receive a diagnosis. In Australia, the most commonly used criteria for determining a 

diagnosis of autism are those set out in the DSM. Prior to the most recent revision of the DSM, autism 

fell within the broader diagnostic category of Pervasive Developmental Disorders (PDD). Specific 

diagnoses within this category included Autistic Disorder, Asperger’s Syndrome, and Pervasive 

Developmental Disorder Not Otherwise Specified (PDDNOS), as well as Rett’s Disorder and 

Childhood Disintegrative Disorder (APA, 2000). With the introduction of the fifth edition of the DSM 

(DSM 5) in 2013, autism was reclassified as a neurodevelopmental disorder, and narrowed to the 

single diagnostic category of Autism Spectrum Disorder. DSM 5 indicates that individuals reliably 

diagnosed with Autistic Disorder, Asperger’s Syndrome, or PDDNOS under the previous diagnostic 

guidelines may be considered to have Autism Spectrum Disorder (APA, 2013).  

Prevalence 

Estimates of the prevalence of autism indicate that rates of autism have increased significantly 

in recent decades. For example, in their comprehensive reviews of studies regarding prevalence of 

autism, both Fombonne (2005) and Elsabbagh et al. (2012) noted a statistically significant correlation 

between year of publication and prevalence estimate, with more recent studies producing higher 

estimates of prevalence. Of note is the observation that rates of autism increased by 556% between 

1991 and 1997; between 1997 and 2008, rates increased again by close to 400% (Duchan & Patel, 

2012). Given the rapid increase in the reported prevalence of autism, it is difficult to reach an accurate 
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conclusion regarding the current prevalence of the condition.  

Fombonne (2005, 2009) suggested that the prevalence of autism (including Autistic Disorder, 

Asperger’s Syndrome, and PDDNOS) could be conservatively estimated at 60 per 10,000, or 

approximately one in 150. In a review of epidemiological studies from across the world, Elsabbagh et 

al. (2012) reached a very similar conclusion, estimating global prevalence of autism at 62 per 10,000; 

Presmanes Hill, Zuckerman, and Fombonne (2014) found a prevalence rate of 66 per 10,000 in their 

review of epidemiological studies. It is important to note that the above reviews identified significant 

variability in prevalence estimates between the included studies; therefore, estimated prevalence rates 

should be considered with caution. Elsabbagh et al. and Presmanes Hill et al.  both note that a number 

of the methodologically superior studies included in their reviews identified autism rates two to three 

times higher than the 62/66 per 10,000 estimates, supporting Fombonne’s (2005) suggestion that this 

prevalence estimate should be considered conservative. 

In 2000, the Centers for Disease Control and Prevention (CDC) established the Autism and 

Developmental Disabilities Monitoring (ADDM) Network as an initiative to track the prevalence of 

autism across the United States. Since its inception, the ADDM Network has conducted 

comprehensive epidemiological studies of autism prevalence across various sites in the United States 

every 2 years. The first of these studies collected data in 2000, screening 187,761 8-year-old children 

across six sites. In this sample, 1,252 children were determined to be autistic, resulting in a prevalence 

of 66 per 10,000 or roughly one in 150 (Rice et al., 2007). This estimate of prevalence is notably 

similar to those identified in the reviews mentioned above (Elsabbagh et al., 2012; Presmanes Hill et 

al., 2014). The most recent ADDM Network estimate of autism prevalence is based on data collected 

from 11 sites in 2014. A total of 325,483 8-year-old children were screened, with 5,473 identified as 

autistic. On this basis, prevalence of autism in 2014 was 168 per 10,000, or roughly one in 59 (Baio et 

al., 2018). This is a considerable increase from the prevalence estimate based on 2000 data, and 

provides further evidence of the increase in reported prevalence of autism. It is worth noting that 

concerns have been raised regarding accuracy of the ADDM Network estimates of autism prevalence, 

particularly in light of the fact that these estimates are based only on screening of medical and 
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educational records, with no clinical assessment of participant children (Mandell & Lecavalier, 2014). 

Nonetheless, the regular monitoring of a very large participant sample makes the ADDM Network 

estimates of autism prevalence a valuable resource.  

Data from the Australian Bureau of Statistics (2014) indicate the prevalence of autism in 

Australia in 2012 was 0.5%, or approximately one in 200. This is reported to represent a 79% increase 

from the 2009 prevalence of autism in Australia, an increase which appears consistent with – although 

not as significant as – increases in prevalence reported by Duchan and Patel (2012). More recent data 

from a nationally representative sample of Australian children found autism prevalence between 1.5 – 

2.5%, approximately one in 66 to one in 40 (Randall et al., 2016). This finding indicates that autism 

prevalence in Australia is similar to the estimated prevalence in the United States, and globally.   

Debate remains ongoing regarding the reason for the increasing prevalence of autism 

diagnoses. Although it is possible that the increasing prevalence indicates a true increase in the 

incidence of autism, evidence suggests that the increase in prevalence is better explained as resulting 

from methodological factors including changes in diagnostic criteria, diagnostic substitution, changes 

to special education policies in the United States, and increasing availability of services. Previous 

under-diagnosis of autism, in combination with increased paediatric screening and public awareness 

of autism, may have also contributed to the increase in prevalence (Duchan & Patel, 2012; Elsabbagh 

et al., 2012; Fombonne, 2005, 2009).   

Phenomenology and characteristics 

Autism is a lifelong condition, with autistic traits present from early childhood and commonly 

evident to caregivers by the age of 24 months (APA, 2013; 2014). Despite this, the majority of 

children are not diagnosed until reaching late preschool or school age (Chawarska et al., 2014). 

Autism is more common in males than females, with a gender ratio of approximately 4:1 (Baio et al., 

2018; Duchan & Patel, 2012; Fombonne, 2005; Presmanes Hill et al., 2014), although significant 

variation exists among studies regarding estimates of this gender ratio (Elsabbagh et al., 2012); recent 
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evidence suggests that the true gender ratio may be closer to 3:1 (Loomes, Hull, & Mandy, 2017). 

There is growing recognition that autism may be under-diagnosed in girls and women, which may 

contribute to the variation in gender ratio estimates. Data from the Australian Bureau of Statistics 

(2014) indicate that the 4:1 gender ratio holds true for an Australian sample. 

Many autistic individuals experience co-occurring intellectual disability, with rates estimated 

at approximately 40 – 60% (Duchan & Patel, 2012; Elsabbagh et al., 2012; Presmanes Hill et al., 

2014). It is noted that the proportion of autistic people who do not experience co-occurring 

intellectual disability appears to be increasing (Wingate et al., 2014), which may indicate an increase 

in the identification and diagnosis of autistic people of higher intellectual ability who may have 

previously remained undiagnosed.  

Communication 

Autistic people present with differences in verbal and nonverbal communication. Verbal 

communication abilities vary widely among individuals. Most autistic people are delayed in the 

development of speech, although a small minority develop language at a typical rate and age (S. H. 

Kim et al., 2014). Some individuals may display relatively typical speech, with differences 

manifesting in stilted, formal, or literal language; conversely, other individuals may demonstrate 

significantly impaired or absent spoken language (APA, 2013). Nonverbal communication differences 

may include atypical use of eye contact, gesture, facial expression, posture, and prosody (APA, 2013). 

As well as the above differences in expressive communication, autistic people have also been found to 

demonstrate significant impairments in language comprehension (S. H. Kim et al., 2014).  

Social interaction 

Autistic people demonstrate differences in social development and social interaction abilities 

and preferences. Some autistic people may experience absent, reduced, or atypical levels of interest in 

social interaction; others may experience typical levels of interest in social interaction, but lack the 

skills required to participate in social interactions in the expected manner (APA, 2013; N. O. Davis & 
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Carter, 2014). Autistic people may have difficulty predicting or understanding the thoughts, emotions, 

and motivations of others (N. O. Davis & Carter, 2014), and similarly may experience difficulties in 

engaging with others through the sharing of thoughts and feelings, a skill known as social-emotional 

reciprocity (APA, 2013).  

Restricted, repetitive behaviours and interests 

Autistic people tend to demonstrate a preference for routine and repetition, which may 

manifest across a range of domains. Repetitive behaviours in autism can be classified into two broad 

categories: lower order behaviours, which include repetitive, self-stimulatory behaviour such as 

repetitive motor movements (e.g., rocking, hand flapping), repetitive use of objects (e.g., lining up 

toys), and repetitive speech (e.g., echolalia; APA, 2013); and higher order repetitive behaviours, 

including a strong preference for routine, and intense, specialised interests in particular topics (Turner, 

1999). Both lower order and higher order repetitive behaviours are common in autism, with a large 

majority (68 – 95%) of autistic people demonstrating either one or both forms (Turner, 1999). 

Sensory processing 

Almost all (≥ 95%) autistic people experience differences in sensory processing (Ashburner, 

Ziviani, & Rodger, 2008; Tomchek & Dunn, 2007), which may manifest as hyper-, hypo-, or 

fluctuating sensitivity to various forms of sensory input; sensory-seeking or sensory-avoiding 

behaviours; sensory overload; particular interests in sensory aspects of the environment; superior 

sensory acuities; and synaesthesias (in which stimulation of one sense causes a secondary sensory 

experience, e.g., “seeing” music); as well as a range of other sensory differences (APA, 2013; 

Baranek, Little, Parham, Ausderau, & Sabatos-DeVito, 2014). Auditory processing differences are 

particularly common, with approximately 75% of autistic individuals experiencing sensitivity to 

auditory stimuli (Ashburner et al., 2008; Tomchek & Dunn, 2007). Visual processing differences are 

also common, with autistic people demonstrating both strengths and difficulties in this domain; many 

autistic people also report differences in somatosensory processing (i.e., “touch” or tactile perception), 
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although research in this area is limited (Baranek et al., 2014). Sensory processing differences may be 

a trigger for behavioural concerns, as autistic people may demonstrate seemingly extreme behavioural 

responses in reaction to distressing sensory stimuli (APA, 2013; Baranek et al., 2014). 

Cognitive theories of autism 

Various theories have been proposed in attempts to explain the characteristics of autism 

through a cognitive psychological lens. To date, no single theory has been able to account adequately 

for the many and varied characteristics of autism, and it has been suggested that “multiple-deficit” 

theories may be required to provide a complete understanding of autism (Rajendran & Mitchell, 

2007). Nonetheless, these psychological theories have provided valuable insight into the cognitive 

processes which may underlie some of the key characteristics of autism. Three of the most influential 

theories are discussed below.   

Theory of mind 

Theory of mind refers to the ability to recognise that others experience knowledge, wants, 

thoughts, and feelings which are independent of one’s own – that is, each individual experiences a 

mental state. This ability allows an individual to understand and predict another person’s actions, 

based on an understanding of that person’s beliefs (Baron-Cohen, Leslie, & Frith, 1985). In their 

seminal paper on the topic, Baron-Cohen et al. (1985) found that 16 out of 20 autistic children 

provided an incorrect response to a test of theory of mind, while roughly the same proportion of 

children in unmatched non-autistic and Down Syndrome control groups provided correct responses. 

The authors concluded that autistic children are likely to experience a specific impairment in theory of 

mind, and this conclusion is supported by Baron-Cohen’s (2000) review of research regarding the 

theory of mind hypothesis. While this theory has the potential to explain the social differences 

inherent in autism, it does not sufficiently explain other core characteristics of autism such as 

inflexibility and sensory processing differences (Frith & Happe, 1994).   
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In recognition of the limitations of the theory of mind hypothesis, Baron-Cohen (2002, 2009) 

proposed a significantly revised version of the hypothesis – the empathising-systemising theory of 

autism. Within this theory, empathising is defined as the ability to recognise and identify the feelings 

and thoughts of another person (or oneself), and to demonstrate an appropriate emotional response to 

these. Systemising is defined as the ability to analyse or construct systems, and involves the 

identification of structured and predictable rules which govern the operation of a system (Baron-

Cohen, 2002). Baron-Cohen (2009) argued that autistic people demonstrate delays or deficits in the 

empathising domain, while retaining intact or superior abilities in the systemising domain. He 

suggested that the social and communication differences which are core to autism can be explained as 

resulting from these deficits in empathising, while the non-social characteristics of autism (such as 

preference for routine and repetition) can be attributed to the relative strength in systemising ability. 

Baron-Cohen (2002) further extended the empathising-systemising theory to become the extreme 

male brain theory of autism, which asserts that the discrepancy in empathising and systemising 

abilities proposed in autism is an extreme form of a typically “male” cognitive style. It is of note that 

Baron-Cohen (2009) emphasised the cognitive strengths as well as the difficulties inherent in autism 

and made clear that, according to the empathising-systemising/extreme male brain theories, autism is 

considered to be a unique cognitive style as opposed to a disorder. Empirical support for the 

empathising-systemising and extreme male brain theories is limited to date (Baron-Cohen, 2009).  

Executive functioning 

Rogers and Pennington (1991) acknowledged the potential value of the theory of mind 

hypothesis, and attempted to build upon this by proposing the theory that autism may stem from 

atypical prefrontal cortex connections and deficits in executive functioning. Executive functioning 

refers to a set of higher order cognitive processes involved in successful problem-solving. These 

processes include planning, inhibition, working memory, set-shifting, organisation, flexibility, and the 

initiation and monitoring of action (Hill, 2004; Tsatsanis & Powell, 2014). Rogers and Pennington 

suggested that impairments in theory of mind constitute one of a range of executive functioning 
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deficits common in autism. Based on more recent research, Hill (2004) noted that the relationship 

between theory of mind and executive functioning abilities is likely to be complex. Rogers and 

Pennington further argued that executive dysfunction theory can explain both social and non-social 

deficits in autism, stating that aspects of executive functioning such as planning, flexibility, and 

inhibition are key in social behaviour; therefore, these deficits may manifest as social deficits when 

demonstrated in a social context, and as non-social deficits when demonstrated in a non-social 

context. Nonetheless, it appears that the theory of executive dysfunction may be particularly useful in 

explaining non-social autistic characteristics in the domain of restricted and repetitive interests and 

behaviours; specifically, rigidity, perseveration, difficulty shifting attention, and a lack of impulse 

control (Hill, 2004; Rajendran & Mitchell, 2007).  

Ozonoff, Pennington, and Rogers (1991) provided early empirical support for the theory of 

executive dysfunction in autism, with the finding that 96% of their autistic participant group 

performed below the mean of a clinical control group on tests of executive functioning. More recent 

research regarding specific aspects of executive functioning indicates that autistic people tend to 

demonstrate deficits in cognitive flexibility and planning, while demonstrating typical performance on 

tests of inhibition (Hill, 2004; Tsatsanis & Powell, 2014).     

Central coherence 

The central coherence theory of autism developed from the recognition that autistic people 

demonstrate significant strengths in particular domains, as well as the significant difficulties which 

were more commonly the focus of investigation at the time (Frith, 1989). Frith and Happe (1994) 

argued that the original theory of mind hypothesis and the executive dysfunction hypothesis both 

focused exclusively on the deficits of autism, and therefore could not adequately account for the 

unique abilities displayed by many autistic people (Happe, 1999). The theory of weak central 

coherence defines central coherence as the tendency to draw together and synthesise information in 

order to draw higher level meaning from that information; such as, for example, when the overall 

“gist” of a story is retained despite the specific details being forgotten (Frith, 1989; Frith & Happe, 
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1994; Happe & Frith, 2006). The theory of weak central coherence originally proposed that autism 

created a deficit in this ability, predicting that autistic people would demonstrate poor performance on 

tasks requiring global processing, but relatively intact performance on tasks requiring attention to 

local detail (Frith & Happe, 1994). 

In a later adaptation of this theory, Happe and Frith (2006) noted that autism may not result in 

a deficit in global processing, but may instead create a particular strength in local processing, while 

simultaneously preserving intact abilities in global processing. Empirical evidence provides some 

support for the revised theory of weak central coherence; however, inconsistent and contradictory 

findings also exist (Happe & Frith, 2006). Similarly to Baron-Cohen’s (2002) extreme male brain 

theory, Happe and Frith suggested that central coherence is an ability which exists on a continuum 

from weak to strong within the general population, with autistic people generally located at the 

extreme weak end of this continuum. As such, weak central coherence is described as a processing 

bias; one of many possible variations on a normal cognitive style, rather than a deficit. Although weak 

central coherence is a useful addition to the previous cognitive theories attempting to explain autism, 

Happe and Frith acknowledged that autism appears to result from a combination of differences across 

a number of core cognitive processes. The authors subsequently suggested that it may currently be 

most useful to consider autism as resulting from differences in theory of mind, executive functioning, 

and central coherence concurrently.  

3.2 – Anxiety 

Literature regarding anxiety is the second of the three main bodies of research to be reviewed 

in this chapter. The concepts of fear and anxiety are central in understanding anxiety disorders, and 

although these are closely related concepts, important distinctions exist between them. Fear is a basic 

emotional response to dangerous or potentially dangerous stimuli, and is generally considered to 

constitute an immediate response to present or imminent danger (Beidel & Turner, 2005; Craske et 

al., 2009). Fear involves activation of the autonomic nervous system, preparing the body to take 
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action in the face of danger and prompting the fight-or-flight response (Muris, 2007). While fear is 

experienced in reaction to actual or perceived danger, anxiety exists in the absence of any true or 

perceived danger. Rather, anxiety is future oriented, an apprehensive mood state associated with 

preparation for potential negative future events (Craske et al., 2009). Whereas fear is primarily 

characterised by physiological arousal, anxiety is largely cognitive, involving worry and apprehension 

(Muris, 2007).  

Both fear and anxiety are universal and necessary human experiences. In situations that pose a 

genuine threat, the fear response can be adaptive and even vital for survival, while low to moderate 

levels of anxiety in non-threatening contexts can enhance motivation and improve performance 

(Beidel & Turner, 2005). However, when experienced at extreme levels and/or for protracted periods, 

fear and anxiety can lead to significant impairment, and may then meet criteria for the diagnosis of an 

anxiety disorder.   

Anxiety disorders are mental health conditions characterised by the persistent experience of 

fear and anxiety that is excessive or out of proportion in relation to the anxiety-provoking situation or 

object (APA, 2013). Unlike the case with autism, diagnosis of an anxiety disorder is generally not 

based on purely behavioural criteria, but also takes into account cognitive and physiological 

symptomatology; this, however, varies depending on the specific anxiety disorder in question (e.g., a 

diagnosis of Selective Mutism may be based primarily on behavioural symptoms, whereas a diagnosis 

of Generalised Anxiety Disorder [GAD] may primarily involve cognitive symptoms, and Panic 

Disorder may be primarily physiological). Similarly to autism, the criteria set out in the DSM are 

commonly used in Australia for applying a diagnosis of anxiety disorder. As a diagnostic category, 

the anxiety disorders are the most frequently diagnosed mental health condition in children and across 

the lifespan (Baumeister & Harter, 2007; Cartwright-Hatton, McNicol, & Doubleday, 2006; Wehry, 

Beesdo-Baum, Hennelly, Connolly, & Strawn, 2015). Anxiety disorders are particularly prevalent in 

the autistic population (e.g., van Steensel et al., 2011), as will be discussed subsequently in Section 

3.3.  
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Nosology: DSM-IV-TR and DSM 5 anxiety disorders 

The revised fourth edition of the DSM (DSM-IV-TR) included 10 specific anxiety disorder 

diagnoses, while DSM 5 includes 11 specific diagnoses (APA, 2000, 2013), as listed in Table 3.1.  

Table 3.1 

DSM-IV-TR Anxiety Disorders and Corresponding DSM 5 Diagnoses 

     DSM-IV-TR DSM 5 

Separation Anxiety Disorder* Separation Anxiety Disorder 

Selective Mutism* Selective Mutism 

Specific Phobia Specific Phobia 

Social Phobia Social Anxiety Disorder (Social Phobia) 

Panic Disorder (with or without Agoraphobia) Panic Disorder 

Panic Attack** Panic Attack Specifier** 

Agoraphobia** Agoraphobia 

Generalised Anxiety Disorder Generalised Anxiety Disorder 

Substance-Induced Anxiety Disorder Substance/Medication-Induced Anxiety 

Disorder 

Anxiety Disorder Due to a General Medical 

Condition 

Anxiety Disorder Due to Another Medical 

Condition 

Anxiety Disorder Not Otherwise Specified Other Specified Anxiety Disorder 

N/A Unspecified Anxiety Disorder 

Obsessive-Compulsive Disorder N/A 

Posttraumatic Stress Disorder N/A 

Acute Stress Disorder N/A 

(APA, 2000, 2013) 

* Diagnoses were included in DSM-IV-TR as Disorders Usually First Diagnosed in Infancy, Childhood, or Adolescence 

rather than anxiety disorders 

** Not codable disorders; these conditions are diagnosed only in the context of another disorder.  
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A number of notable alterations were made to the anxiety disorder diagnostic category in the 

revision from DSM-IV-TR to DSM 5. First, Separation Anxiety Disorder and Selective Mutism, 

which were listed as Disorders Usually First Diagnosed in Infancy, Childhood, or Adolescence in 

DSM-IV-TR, have been reclassified as anxiety disorders in DSM 5. Second, Agoraphobia is listed as 

a codable disorder in DSM 5; previously this condition was diagnosed only as a specifier to Panic 

Disorder. Finally, Obsessive-Compulsive Disorder (OCD) has been reclassified under the new 

diagnostic category of Obsessive-Compulsive and Related Disorders, while Posttraumatic Stress 

Disorder and Acute Stress Disorder have been reclassified under the new diagnostic category of 

Trauma- and Stressor-Related Disorders. Accordingly, these three disorders are no longer considered 

anxiety disorders. It is noted, however, that much of the relevant research regarding anxiety disorders 

was conducted prior to the introduction of DSM 5. Therefore, the literature regarding anxiety 

disorders (including anxiety in the context of autism) referred to in this review relates primarily to 

DSM-IV-TR defined anxiety disorders. 

In order to reach the threshold for diagnosis, symptoms of an anxiety disorder must meet 

certain criteria. First, the level of anxiety or fear experienced must be excessive for the context, or 

developmentally inappropriate. Second, the fear or anxiety must be persistent; this is generally 

defined as duration of six months or longer. Third, the symptoms of anxiety must not be better 

accounted for by the effects of a substance, another medical condition, or another mental health 

condition. Finally, the anxiety or fear must cause a clinically significant level of distress or 

impairment in one or more important domains of functioning (APA, 2013; Beesdo, Knappe, & Pine, 

2009). 

DSM-IV-TR and DSM 5 do not differentiate between childhood and adult anxiety disorders, 

although it is noted that for some disorders, the duration requirement is reduced and/or information is 

provided regarding differential presentation of symptoms in childhood (APA, 2013; Beesdo et al., 

2009). Table A1 (Appendix A) presents a brief description of current diagnostic criteria for the DSM-

IV-TR/DSM 5 anxiety disorders most commonly investigated in the context of childhood anxiety 

research.  
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Epidemiology and phenomenology of anxiety symptomatology in non-autistic children 

It is difficult to summarise accurately the epidemiology of anxiety disorders in children, as 

findings tend to vary considerably among studies. These variations can be attributed largely to 

methodological differences, with two primary methodological concerns noted. First, epidemiological 

findings tend to vary based on the period of reference used in the study; that is, whether the study 

considered only current anxiety disorders, disorders experienced within the past 3, 6, or 12 months, or 

lifetime experience of anxiety disorders (Costello, Egger, & Angold, 2004; Kessler, Petukhova, 

Sampson, Zaslavsky, & Wittchen, 2012). Second, findings tend to vary as a result of the adherence or 

non-adherence to the “clinically significant level of impairment in functioning” diagnostic criterion. 

Some authors have applied this criterion, while others have chosen to assess anxiety in terms of 

symptomatology with no requirement for impairment; this methodological difference can substantially 

alter findings (Costello et al., 2004; Costello, Egger, & Angold, 2005). The following overview of the 

epidemiology and phenomenology of anxiety symptoms in children provides a summary of findings 

from studies that have used a range of research methods.  

Prevalence 

As noted above, estimates of the prevalence of childhood anxiety disorders vary based on the 

period of reference used in a given study. In studies that have used relatively short periods of reference of 

three months or less, prevalence of any anxiety disorder has been estimated at approximately 2.2 to 8.6% 

(Costello et al., 2005; Costello, Mustillo, Erkanli, Keeler, & Angold, 2003). Studies that have used longer 

points of reference of 12 months have identified higher rates of prevalence, ranging from 8.6 to 25.2% 

(Costello et al., 2005; Kessler et al., 2012). Lifetime estimates of anxiety disorder prevalence are similar, 

with estimates ranging from 8.3 to 32.4% (Costello et al., 2004, 2005; Kessler et al., 2012). In a study 

examining the prevalence of psychiatric disorders in a representative sample of 1,420 children in the 

United States, Costello et al. (2003) estimated a cumulative prevalence of anxiety disorder of 9.9%; that is, 

9.9% of the sample were predicted to have experienced an anxiety disorder by 16 years of age.  
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In a review of epidemiological studies of anxiety disorders in young children (ranging from 2 – 

11 years of age), Cartwright-Hatton et al. (2006) found estimates of anxiety disorder prevalence ranging 

from 2.6 to 41.2%. Of note, the studies included in this review consistently found anxiety disorders to 

be more prevalent than depressive disorders, and a majority of included studies also found anxiety 

disorders to be more prevalent than behavioural and conduct disorders. Notably, within this review only 

one study (Lavigne et al., 1996) involved participant children aged below 5 years, and this study 

identified extremely low prevalence rates of less than 1% for each anxiety disorder measured, 

suggesting that anxious symptomatology may not be evident and/or reliably measurable until children 

reach at least 5 years of age. A more recent meta-analytic review evaluated child and adolescent anxiety 

disorder prevalence estimates from 48 studies conducted around the world, and produced an estimated 

worldwide prevalence of 6.5% (Polanczyk, Salum, Sugaya, Caye, & Rohde, 2015). Importantly, this 

review found anxiety disorders to be the most prevalent mental health condition experienced by 

children and adolescents worldwide, with anxiety disorders more prevalent than depressive disorders, 

ADHD, and oppositional/conduct disorders.   

In terms of the global prevalence of anxiety, Beidel and Turner (2005) indicated that anxiety 

disorder prevalence is fairly consistent across different countries, with prevalence estimates from 

Germany, New Zealand, and the United States all falling between approximately 7 and 15%. In 

contrast, Boyd, Kostanski, Gullone, Ollendick, and Shek (2000) argued that anxiety prevalence rates 

vary widely between countries; however, this study then identified anxiety disorder prevalence of 

13.2% in their randomly selected sample of 1,299 Australian adolescents, a rate that is consistent with 

the above findings. In a more recent study of mental disorders in Australian children and adolescents 

aged from 4 to 17 years, Lawrence et al. (2016) identified a somewhat lower prevalence of anxiety 

disorders, at 6.9%. However, this finding was based on data regarding only four anxiety disorders 

(Social Phobia, Separation Anxiety Disorder, GAD, and OCD); it is likely that the identified prevalence 

rate may have been higher if all DSM 5 anxiety disorders were considered.  

Regarding the prevalence of specific anxiety disorders, Beesdo et al. (2009) conducted a review 

of epidemiological data and found that Specific Phobia is the most common anxiety disorder in children 
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and adolescents, with a prevalence of approximately 10%; this is followed by Separation Anxiety 

Disorder with a prevalence of up to 8%, and Social Phobia with a prevalence of up to 7%. Agoraphobia 

and Panic Disorder were less common, with prevalence ranging from 1 – 4%. In their overview of 

epidemiological studies, Kessler, Ruscio, Shear, and Wittchen (2010) found highly similar prevalence 

rates regarding the above disorders in the general population, and additionally noted the prevalence of 

GAD at approximately 3 – 5%, while prevalence of Posttraumatic Stress Disorder was estimated to 

range from 1 – 10%, depending on rates of exposure to traumatic stimuli.  

Typical course 

Anxiety disorders typically develop earlier than many other mental illnesses, and are often 

apparent during childhood and adolescence (Kessler et al., 2010); it is estimated that approximately 

80% of anxiety disorders have first onset by 16 years of age (Wehry et al., 2015). However, the age of 

onset of anxiety disorders has been found to vary considerably between specific disorders. Beesdo et al. 

(2009) found that Separation Anxiety Disorder and Specific Phobias tend to develop first, with age of 

onset generally prior to 12 years of age; Kessler et al. (2012) suggest that the onset of these disorders 

may occur later, between 15 – 17 years of age. Social Phobia is next to develop, with onset generally in 

late childhood and adolescence. Panic Disorder, Agoraphobia, and GAD generally do not develop until 

late adolescence or early adulthood, and particularly for GAD it is not uncommon for onset to occur 

throughout adulthood (Beesdo et al., 2009; Stallard, 2009). 

In their epidemiological review, Costello et al. (2005) describe a substantially different pattern 

of onset for anxiety disorders, reporting median ages of onset prior to 15 years of age for most anxiety 

disorders. They suggest that GAD is first to develop, at approximately 6 years of age, with Specific 

Phobia, Social Phobia, Separation Anxiety Disorder, and Agoraphobia all demonstrating median age of 

onset younger than 10 years. It is important to note that findings consistently indicate that some anxiety 

disorders (e.g., Separation Anxiety Disorder) tend to have a very narrow range in terms of age of onset, 

while other disorders (e.g., GAD) show broad variation in age of onset. Child participants in the current 

research project were aged between 10 and 12 years at the time of data collection; therefore, based on 
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the findings of Beesdo et al. (2009) and Costello et al. (2005), it is likely that a large proportion of 

participants who will go on to develop a lifetime anxiety disorder were already demonstrating anxious 

symptomatology by the time of their participation. 

There is substantial evidence to suggest that anxiety disorders are highly persistent over time 

(e.g., Bittner et al., 2007; Copeland, Shanahan, Costello, & Angold, 2009; Pine, Cohen, Gurley, Brook, 

& Ma, 1998; Woodward & Fergusson, 2001). Based on a summary of follow-up studies, Beidel and 

Turner (2005) note that, although rates vary between studies, overall approximately 50% of children 

continue to experience the same anxiety disorder at follow-ups ranging from 6 months to 5 years. An 

additional 25 – 30% of children will receive a different anxiety diagnosis at follow-up, while only 20 – 

25% do not meet diagnostic criteria for an anxiety disorder at follow-up. Consistent with this, 12-month 

estimates of the prevalence of anxiety disorder are quite similar to lifetime prevalence estimates, 

implying that anxiety disorders are likely to be persistent across the lifespan. Having said this, however, 

it is noted that anxiety disorders often follow a course of intermittent recurrences, with symptom 

severity varying over time (Beesdo et al., 2009; Craske & Waters, 2005; Kessler et al., 2010; Wehry et 

al., 2015).  

Co-occurrence and associated factors 

Co-occurrence between the various anxiety disorders is high, with approximately 50% of 

individuals who experience one anxiety disorder likely to experience another anxiety disorder during 

their lifetime (Beidel & Turner, 2005; Craske & Waters, 2005; Kessler et al., 2010). Costello et al. 

(2005) note that co-occurrence between Specific Phobia, Social Phobia, and Agoraphobia is particularly 

common. In their large sample of youth seeking treatment for anxiety, Kendall et al. (2010) found that 

35% of participants met diagnostic criteria for all three of the target anxiety disorders (Separation 

Anxiety Disorder, GAD, and Social Phobia), whereas only around 20% of the sample met diagnostic 

criteria for just one target anxiety disorder. In the same study, 55% of participants met diagnostic 

criteria for a non-target DSM-IV disorder; this was despite the fact that participants were excluded from 

the study on the basis of co-occurring Major Depressive Disorder, Bipolar Disorder, PDD, 
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Schizophrenia, and Schizoaffective Disorder. Common co-occurring diagnoses in this sample included 

ADHD, Oppositional Defiant Disorder (ODD), and OCD (Kendall et al., 2010).  

Consistent with the above, anxiety disorders often co-occur with other mental health conditions, 

particularly Major Depressive Disorder (Beidel & Turner, 2005; Costello et al., 2005; Costello et al., 

2003; Stallard, 2009). In their longitudinal study of children, Costello et al. (2003) found a concurrent 

co-occurrence of approximately 28% between anxiety disorders and depressive disorders; Costello et al. 

(2005) reported that children with an anxiety disorder are 8.2 times more likely to develop a depressive 

disorder than non-anxious children. It is noted that the relationship between depression and anxiety 

appears complex; while evidence exists to indicate that anxiety symptomatology predicts later 

depressive symptoms (Beesdo et al., 2009; Costello et al., 2005), there is also evidence to indicate that 

depressive symptoms predict later anxiety symptoms (Costello et al., 2005; Costello et al., 2003); 

therefore, the nature of any causal relationship between the two types of disorder remains unclear.  

Anxiety disorders have been found to significantly predict substance use disorders, including 

both illicit substance and alcohol abuse (Beesdo et al., 2009; Kessler et al., 2010; Stallard, 2009; 

Woodward & Fergusson, 2001). Anxiety disorders are also associated with poorer social outcomes in a 

range of areas, including increased risk of suicidal behaviour, lower financial status, and early 

parenthood (Wehry et al., 2015; Woodward & Fergusson, 2001), as well as poorer educational 

outcomes (see Section 3.4 for a review of this literature). 

Risk factors for anxiety disorders can be broadly grouped into two types: those that are genetic 

or otherwise inherent to the individual, and those that are environmental. Considering first the genetic 

influences on development of anxiety disorders, there is a substantial body of evidence demonstrating 

that parent mental health is a predictor of anxiety disorders in offspring, with twin studies suggesting 

that approximately 30% of the variance in childhood anxiety can be attributed to heritability (Muris, 

2007). Innate temperamental factors have also been found to predict anxiety disorders. The personality 

trait of neuroticism (also known as negative affectivity) refers to the tendency to experience 

predominantly negative emotional states, and has been identified as a strong predictor of anxiety 
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disorders and other mental health symptomatology (Beesdo et al., 2009; Craske & Waters, 2005; Muris, 

2007). The related childhood temperamental trait of behavioural inhibition, referring to fearfulness and 

withdrawal in unfamiliar situations, has also been associated with an increased risk for the development 

of anxiety disorders later in life (Bernstein, Borchardt, & Perwien, 1996; Muris, 2007; L. Murray, 

Creswell, & Cooper, 2009). Also relevant is a cognitive processing style characterised by threat-related 

attentional bias, which involves a tendency to interpret neutral stimuli as threatening and to be overly 

attentive to perceived threat. This type of cognitive processing style may also be linked to increased 

anxious symptomatology (Craske & Waters, 2005; L. Murray et al., 2009).    

As well as genetic influences, environmental factors also play a significant role in the 

development of anxious symptomatology. Exposure to traumatic and life-threatening events is not only 

associated with the development of Posttraumatic Stress Disorder, but can also increase risk for the 

development of anxiety disorders (Muris, 2007). Non-traumatic but otherwise negative or adverse 

experiences in childhood, such as parental divorce, health problems, or bullying, can also lead to 

increased risk for anxiety symptoms (Beesdo et al., 2009; Muris, 2007).  

There is evidence suggesting that parenting behaviours can contribute to the development of 

anxious symptomatology, with parents of anxious children more likely to model, prompt, and reinforce 

anxious behaviours (Beesdo et al., 2009; L. Murray et al., 2009; Stallard, 2009). In particular, parental 

behaviours that may contribute to childhood anxiety include anxious parenting behaviours (e.g., 

expression of fear and worry about the child), overly controlling parenting, and low level of parental 

care. A related factor is that of attachment style, with children who have insecure attachment styles at 

greater risk of developing anxiety disorders (Muris, 2007).  

Lastly, gender role orientation can also influence anxious symptomatology. Gender has 

consistently been identified as a risk factor for anxiety disorders, with females significantly more likely 

to develop an anxiety disorder than males (Beesdo et al., 2009; Boyd et al., 2000; Costello et al., 2004; 

Wehry et al., 2015); this gender difference exists across all specific anxiety disorder diagnoses (Kessler 

et al., 2012). Interestingly, preliminary research suggests that a child’s gender role orientation may be a 
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more significant predictor of anxiety symptoms than their sex, with children who display feminine traits 

more likely to experience anxiety symptomatology than children with masculine traits, regardless of the 

child’s sex (Muris, 2007). Although a substantial body of evidence exists regarding risk factors for the 

development of anxiety disorders, further research is required in this area – not only to identify 

additional risk factors for anxiety, but also to elucidate the complex relationships between various risk 

factors and how these interact to influence risk (Beesdo et al., 2009).  

3.3 – Autism and anxiety 

Autistic people are at significantly increased risk for mental illness, with approximately 70% of 

autistic children experiencing at least one co-occurring mental health condition, and over 40% 

experiencing more than one co-occurring condition (Simonoff et al., 2008). Anxiety disorders have 

been identified as one of the most common types of mental health condition experienced by autistic 

people, with rates of anxiety symptomatology as high as 84% identified in some samples (Muris et al., 

1998), but more commonly estimated between 30 – 50% (MacNeil et al., 2009; van Steensel et al., 

2011; White et al., 2009). 

Figure 3.2. Autism and anxiety. 
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Prevalence 

Research regarding the prevalence of anxiety symptoms in autistic children has produced wide 

variation in estimated rates of anxiety. In their meta-analysis of 31 studies examining anxiety symptoms 

in autistic children and youth, van Steensel et al. (2011) reviewed studies with identified rates of anxiety 

symptomatology ranging from 7.5% (Lopata et al., 2010) to 84.1% (Muris et al., 1998). Similarly, 

White et al. (2009) reviewed studies including estimates of anxiety symptom prevalence ranging from 

11% (Lecavalier, 2006) to 84% (Muris et al., 1998), and MacNeil et al. (2009) identified a similarly 

broad range of prevalence estimates in their review. The variation in reported rates of anxiety 

symptomatology amongst autistic children can be attributed to numerous factors, including but not 

limited to: differing techniques for the assessment of anxiety symptoms (e.g., parent-report 

questionnaire versus diagnostic interview); differing interpretations of the presentation of anxiety 

symptoms in the context of autism; origin of participant sample (e.g., clinical versus community 

samples); differing definitions of anxiety (e.g., generalised anxiety versus social anxiety only); and 

variations between samples in terms of sample size, autistic characteristics of participants, and other 

relevant factors (Kerns & Kendall, 2012; MacNeil et al., 2009; White et al., 2009).  

Despite this variation in prevalence estimates, it is generally accepted that autistic children 

experience anxiety disorders at significantly higher rates when compared to non-autistic children (e.g., 

van Steensel & Heeman, 2017). In one of the earlier studies on this topic, J. A. Kim, Szatmari, Bryson, 

Streiner, and Wilson (2000) used community-based norms of the Ontario Child Health Study – Revised 

as a comparison group for a sample of children diagnosed with autism and Asperger’s Syndrome. The 

Ontario Child Health Study – Revised uses a cut-off of two standard deviations above the mean score of 

the norm group to determine clinical significance of symptoms; this placed 3% of the norm group in the 

clinically relevant range for each DSM-III-R disorder studied. J. A. Kim et al. (2000) identified 

clinically relevant levels of generalised anxiety symptoms in 13.6% of their sample of autistic children, 

and separation anxiety symptoms in 8.5% of their sample. This rate of generalised anxiety was 

significantly higher than the norm group rate, with the authors noting a particularly large difference 
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between the two samples. Despite this, the rate of clinically relevant anxiety symptoms identified in the 

J. A. Kim et al. sample of autistic children is low when compared with more recent studies in this area.  

In their meta-analysis, van Steensel et al. (2011) concluded that 39.6% of the 2,121 autistic 

children and young people included in analyses met DSM-IV diagnostic criteria for at least one anxiety 

disorder; in a community-based sample of 112 autistic children, Simonoff et al. (2008) identified 41.9% 

as meeting DSM-IV diagnostic criteria for at least one anxiety disorder. These results suggest that the 

prevalence of clinically significant anxiety is approximately 40% in autistic children and youth. In 

support of this estimate, a large number of studies have identified diagnosed anxiety disorders or 

impairing levels of anxiety at rates between 30 – 50% in samples of autistic children and adolescents; a 

summary of such studies is provided in Table 3.2. It is noted that, due to the extensive body of literature 

exploring the prevalence of anxiety in autistic children, this summary does not provide an exhaustive 

listing of all relevant studies, but includes those studies that reported the percentage of clinically 

significant anxiety symptoms in their sample and were considered by the current author to be most 

pertinent to this research project. In addition to the research included in Table 3.2, it is important to 

acknowledge that a considerable number of studies reporting anxiety prevalence of more than 50% in 

autistic children were also found (e.g., Amr et al., 2012; de Bruin, Ferdinand, Meester, de Nijs, & 

Verheij, 2007; Kerns et al., 2014; Muris et al., 1998; Salazar et al., 2015), while fewer studies indicating 

anxiety prevalence of less than 30% were identified (e.g., J. A. Kim et al., 2000; Magiati et al., 2016; 

Rosenberg, Kaufmann, Law, & Law, 2011). 

The unusually high prevalence of anxiety symptomatology in autistic children is well demonstrated 

by a large number of studies that have compared the rates of anxiety symptoms in autistic samples to various 

non-autistic control groups. Gadow, DeVincent, Pomeroy, and Azizian (2005), J. A. Kim et al. (2000), and 

Thede and Coolidge (2007) all found that autistic children demonstrated significantly higher levels of 

anxiety symptoms when compared with community and/or normative populations.



38 

 

Table 3.2  

Summary of Studies finding Prevalence of Anxiety Symptoms between 30 – 50% in Autistic Children and Adolescents 

Authors 

n (autistic 

participants 

only) 

Age of autistic 

participants 
Informant Anxiety type(s) Anxiety assessment(s) 

Anxiety symptom 

prevalence 

Bellini (2004) 41 
12 – 18 years 

(mean 14.2) 
Child & parent Social anxiety 

Multidimensional Anxiety Scale for 

Children; Social Anxiety Scale for 

Adolescents; Behavior Assessment 

System for Children 

49% 

Bradley, Summers, 

Wood, and Bryson 

(2004) 

12 
Mean 16.3 years 

(SD 2.2) 
Caregiver Non-specific anxiety 

Diagnostic Assessment for the 

Severely Handicapped – II 
42% 

Dubin, Lieberman-

Betz, and Lease 

(2015) 

2,662 
Mean 8.8 years 

(SD 3.4) 
Parent Non-specific anxiety Child Behavior Checklist 38% 

Eussen et al. (2012) 134 6 – 13 years Parent Non-specific anxiety 

Child Behavior Checklist; Diagnostic 

Interview Schedule for Children – 

Parent Version 

43% 

Gillott, Furniss, and 

Walter (2001) 
15 

8 – 12 years 

(mean 10.3) 
Child & parent 

Social anxiety; non-

specific anxiety 

Spence Children’s Anxiety Scale – 

Parent Version; Spence Social 

Worries Questionnaire 

46% 

Gjevik, Eldevik, 

Fjaeran-Granum, 

and Sponheim 

(2011) 

71 
6 – 17 years 

(mean 11.8) 
Parent 

Any DSM-IV anxiety 

disorder 

Kiddie Schedule for Affective 

Disorders and Schizophrenia for 

School-Age Children – Present and 

Lifetime Version 

42% 
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Gjevik, Sandstad, 

Andreassen, 

Myhre, and 

Sponheim (2015) 

55 
6 – 17 years 

(mean 11.9) 
Parent 

Any DSM-IV anxiety 

disorder 

Child Behavior Checklist; Kiddie 

Schedule for Affective Disorders and 

Schizophrenia for School-Age 

Children 

44% 

Kerns, Maddox, et 

al. (2015) 
54 

7 – 17 years 

(mean 10.5) 
Child & parent 

Any DSM-IV anxiety 

disorder 

Anxiety Disorders Interview 

Schedule – Child and Parent; 

Paediatric Anxiety Rating Scale; 

Behavior Assessment Schedule for 

Children; Negative Affective Self-

Statements Questionnaire; Screen for 

Child Anxiety Related Disorders 

37% 

Kuusikko et al. 

(2008) 
52 8 – 15 years Child & parent Social anxiety 

Social Phobia and Anxiety Inventory 

for Children; Social Anxiety Scale 

for Children – Revised; Child 

Behavior Checklist 

20 – 57%* 

Mattila et al. (2010) 50 
9 – 16 years 

(mean 12.7) 
Child & parent 

Any DSM-IV anxiety 

disorder 

Schedule for Affective Disorders and 

Schizophrenia for School-Age 

Children, Present and Lifetime 

Version; Children’s Global 

Assessment Scale 

42% (current) 

56% (lifetime) 

Mazefsky, Conner, 

and Oswald (2010) 
31 

10 – 17 years 

(mean 11.9) 
Parent 

Any DSM-IV-TR 

anxiety disorder 

Autism Comorbidity Interview – 

Present and Lifetime Version 
39% 

Mazefsky et al. 

(2012) 
35 

10 – 17 years 

(mean 12.1) 
Parent 

Any DSM-IV-TR 

anxiety disorder 
Autism Comorbidity Interview 37% 

Ooi, Tan, Lim, 

Goh, and Sung 

(2011) 

71 
6 – 18 years 

(mean 10.2) 
Parent 

DSM-IV generalised 

anxiety, separation 

anxiety, and specific 

phobia 

Child Behavior Checklist 34% 
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* These studies reported a number of anxiety prevalence estimates, based on different age groups and anxiety assessment tools.  

Pearson et al. 

(2006) 
51 4 – 18 years Parent Non-specific anxiety 

Personality Inventory for Children – 

Revised 

38% (Autism) 

52% (PDDNOS) 

Simonoff et al. 

(2008) 
112 10 – 14 years Parent 

Any DSM-IV anxiety 

disorder 

Child and Adolescent Psychiatric 

Assessment 
42% 

Strang et al. (2012) 95 
6 – 18 years 

(mean 11.7) 
Parent Non-specific anxiety Child Behavior Checklist 35% 

Sukhodolsky et al. 

(2008) 
171 

5 – 17 years 

(mean 8.2) 
Parent 

Any DSM-IV anxiety 

disorder 

Child and Adolescent Symptom 

Inventory 
43% 

Teh, Chan, Tan, 

and Magiati (2017) 

241 (Time 1)  

54 (Time 2) 
5 – 17 years Caregiver 

Panic 

Disorder/Agoraphobia; 

OCD; GAD; 

Separation Anxiety 

Disorder; Social 

Phobia; fear of 

physical injury 

Spence Children’s Anxiety Scale – 

Parent Report 

35% (Time 1) 

30% (Time 2) 

Vasa et al. (2013) 1,316 2 – 17 years Parent Non-specific anxiety Child Behavior Checklist 
19% (preschool) – 

41% (adolescent)* 
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These findings were substantiated in a recent meta-analysis of 83 empirical papers, which 

also identified significantly higher levels of anxiety symptoms in autistic children compared to 

typically developing children (van Steensel & Heeman, 2017). In the same meta-analysis, autistic 

children were also found to demonstrate significantly higher levels of anxiety symptomatology than a 

comparison group of clinically referred children with externalising problems, and a second 

comparison group of clinically referred children with developmental problems, while findings 

comparing autistic children to clinically referred children with internalising problems were 

inconclusive (van Steensel & Heeman, 2017). In other comparisons with clinical populations, autistic 

children have consistently been found to experience higher levels of anxiety symptoms. For example, 

Evans, Canavera, Kleinpeter, Maccubbin, and Taga (2005) found higher rates of phobia in autistic 

children when compared to children with Down Syndrome; Green, Gilchrist, Burton, and Cox (2000) 

found higher rates of anxiety symptoms in autistic boys than in boys with Conduct Disorder; and 

Gillott et al. (2001) found that autistic children were more anxious than non-autistic children with 

language impairments. Perhaps most importantly, in their comparisons of autistic children to 

clinically anxious children both Farrugia and Hudson (2006) and Russell and Sofronoff (2005) found 

that autistic children showed levels of anxiety symptomatology that were approximately equivalent to 

the anxiety levels experienced by clinically anxious children. 

Importantly, recent findings indicate that anxious symptomatology tends to be stable over 

time in autistic children. Teh et al. (2017) found that 80% of their 5 – 17 year old participant sample 

remained stable in anxiety status (i.e., clinically anxious versus non-anxious) at 10- to 19-month 

follow-up, while only 20% of participants changed in anxiety status. This finding suggests that, in 

general, anxious symptomatology does not tend to change over time in autistic children, a finding that 

is consistent with evidence for the persistence of anxiety symptomatology in non-autistic children (see 

Section 3.2). Given this, appropriate intervention to alleviate anxious symptomatology in autistic 

children is likely to be particularly valuable, as the evidence indicates that it is unlikely that anxiety 

symptomatology will resolve without treatment.  
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Phenomenology and theoretical models of anxiety in autism 

Research regarding co-occurring mental health conditions and autism has tended to emphasise 

the importance of considering only those mental health symptoms that cannot be attributed to autism, 

in order to reach an accurate assessment of co-occurring diagnoses in this population (MacNeil et al., 

2009; Matson & Nebel-Schwalm, 2007; Tantam, 2000). More recently, however, research has begun 

to progress toward a more holistic understanding of the ways in which anxiety symptoms may 

manifest in combination with autism. In recent years, a number of theoretical frameworks have been 

proposed in attempts to further understand the complex interplay between anxiety and autism. 

Preliminary research examining the phenomenology of anxiety disorders in autism aimed to 

determine if the anxiety symptoms experienced by autistic children represent the same, or different, 

anxiety constructs to the experience of clinically anxious non-autistic children. This research 

generally supported the concept that autistic children experience similar forms of anxiety to non-

autistic children, with Weisbrot, Gadow, DeVincent, and Pomeroy (2005) noting “the quality and 

intensity of anxiety seen in children with PDD is strikingly similar to the presentation of anxiety in 

non-PDD clinic referrals” (p. 492; see also Gadow et al., 2005; Renno & Wood, 2013). Lecavalier, 

Gadow, DeVincent, and Edwards (2009) then investigated the validity of the DSM-IV model of 

anxiety disorders for explaining anxiety symptoms in autistic children, and found that the autistic 

children in their sample experienced a pattern of anxiety symptomatology that was highly similar to 

symptoms identified in a number of non-autistic samples, providing further evidence for the idea that 

autistic children experience anxiety in similar ways to non-autistic children. More recently, White et 

al. (2015) also examined the structure of anxiety symptomatology, comparing autistic youth with non-

autistic youth using the Multidimensional Anxiety Scale for Children. The authors noted that the same 

factors emerged in both the autistic and non-autistic groups, suggesting a similar pattern of underlying 

anxiety constructs in both groups. However, White et al. also noted that the inter-factor relationships, 

mean scores, and error variances differed between the autistic and non-autistic groups, suggesting that 

while autistic youth may experience the same anxiety constructs as non-autistic youth, the way(s) in 
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which anxiety symptoms manifest may differ between the groups.  

Building on previous research regarding the prevalence and presentation of anxiety symptoms 

in autism, Wood and Gadow (2010) proposed four alternative frameworks through which the 

relationship between anxiety disorders and autism may be viewed: 

1. “True” co-occurrence, in which the causes, presentation, and experience of anxiety 

disorders in autistic individuals are identical to those of the non-autistic population; 

2. Anxiety disorders in which the causes, presentation, and experience are moderated by the 

presence of autism, thereby producing a variant of anxiety that is unique to the autistic 

population, but not a feature of autism itself; 

3. Anxiety symptoms as an inherent characteristic of autism, with the co-occurring 

presentation of anxiety and autism possibly constituting a diagnostic subgroup of the 

broader autism spectrum; and 

4. “False” co-occurrence, in which the high prevalence of anxiety diagnoses within the 

autistic population is considered to indicate a failure to differentiate accurately between 

characteristics indicative of autism, and symptoms indicative of anxiety.  

Through an analysis of relevant literature, Wood and Gadow (2010) concluded that evidence 

exists to suggest that anxiety disorders in the autistic population manifest in forms that are comparable 

to anxiety disorders in the non-autistic population, providing support for the first proposed framework 

(“true” co-occurrence). Evidence was also identified to suggest that autistic individuals may 

experience anxiety symptoms in ways that are unique to this population, supporting the second 

proposed framework (“unique” co-occurrence).  

In an attempt to explain the relationship between anxiety disorders and autism, Wood and 

Gadow (2010) described a hypothetical model whereby core autism characteristics may contribute to 

heightened symptoms of anxiety; and heightened anxiety symptomatology may subsequently lead to 
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increased expression of autism characteristics (see Figure 3.3). For example, in the case of an 

individual with the core autistic characteristic of differences in social communication, awareness of 

this difference may lead the individual to experience a heightened level of anxiety symptoms. The 

individual may then engage in repetitive or self-stimulatory behaviour as an expression of, or in order 

to manage, their anxious symptomatology. In this example, a characteristic (e.g., repetitive or self-

stimulatory behaviour) which would commonly be considered indicative of autism only, is now more 

accurately interpreted as indicative of both autism and anxiety. Following on from the work of Wood 

and Gadow, Kerns and Kendall (2012) conducted a critical review of the research regarding anxiety 

symptoms in autism. They aimed to address three key questions regarding the presentation of anxiety 

disorders in autistic individuals. First, are anxiety disorders co-occurring conditions, or a core 
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characteristic of autism itself? Second, if anxiety disorders are co-occurring conditions, is the 

presentation of anxiety disorder in autism consistent with the presentation of anxiety disorder in non-

autistic populations, or is there a form of anxiety that is unique to autistic individuals? Third, are the 

anxiety symptoms experienced by autistic individuals a result of autism either directly or indirectly, or 

are they caused by other factors? In addressing these questions, Kerns and Kendall noted that only 

preliminary conclusions can be drawn, as research in the area is limited to date. With relation to their 

first question, the authors considered evidence regarding the prevalence and various presentations of 

anxiety symptomatology in autism, and concluded that anxiety disorders are most likely a co-

occurring condition rather than a core characteristic of autism. In addressing their second question, 

Kerns and Kendall considered evidence regarding the types and symptoms of anxiety experienced by 

autistic individuals, the course of anxiety development, and treatment efficacy. Based on this 

information, and consistent with the findings of Wood and Gadow, they tentatively concluded that 

anxiety disorders present in autistic individuals in ways which are consistent with the presentation of 

anxiety in non-autistic populations, and also in ways which are unique to the autistic population. 

Finally, in addressing their third question, Kerns and Kendall examined evidence relating to various 

theories regarding the aetiology of anxiety disorders in autism. They noted that empirical support 

exists to indicate that the characteristics of autism may be implicated in the development of anxiety 

symptomatology; however, they suggested that it is also possible that both autism and anxiety 

symptoms result from another common factor or factors.  

Ollendick and White (2012) presented a response to the conclusions reached by Kerns and 

Kendall (2012). In this response, they concurred with the conclusion that anxiety disorders in autism 

are co-occurring conditions that present in both unique forms as well as forms which are consistent 

with the non-autistic population. Ollendick and White then proposed a theoretical model through 

which they attempted to explain the aspects of anxiety that are “unique” to autism as well as those 

aspects which are “shared” between autistic and non-autistic individuals. They suggested that the 

aspects of anxiety disorders that may be common to both populations include: a negative bias in 

information processing; a tendency towards negative automatic thoughts; and physiological hyper-
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arousal. Aspects of anxiety disorders which they suggest are unique to the autistic population include: 

social confusion and subsequent fear of social situations; difficulties in the perception and 

interpretation of emotions in the self and others; sensory defensiveness/sensory hyper-sensitivity; 

differences in social interaction (and subsequent negative social experiences); a tendency for social 

environments to be experienced as distressing and unpleasant; and differences in cognitive processing. 

Importantly, Ollendick and White note that this concept of “shared” versus “unique” aspects of 

anxiety symptomatology has significant implications for the assessment of anxiety symptoms in 

autistic individuals; specifically, they suggest that while assessments of anxiety symptomatology 

designed for use with non-autistic individuals may effectively identify those symptoms of anxiety that 

are “shared”, such assessments are unlikely to identify symptoms of anxiety that are unique to autism. 

This constitutes a significant shift away from previous approaches to assessment, in which the focus 

was on ensuring the measurement of only those aspects of anxiety disorders which were not 

attributable to autism; taken together, the work of Wood and Gadow (2010), Kerns and Kendall, and 

Ollendick and White suggests that the assessment of symptoms of anxiety which are unique to autism 

may be equally as necessary as the assessment of shared symptoms of anxiety.  

Building on this concept, Kerns et al. (2014) attempted to assess rates of “typical” (i.e., “true” 

or “shared”) and “atypical” (i.e., “unique”) anxiety symptomatology in a sample of 59 autistic youth. 

Anxiety symptoms were assessed through the administration of a range of self- and parent-report 

questionnaire instruments, as well as a modified version of the Anxiety Disorders Interview Schedule 

– Child and Parent Versions (Silverman & Albano, 1996). Atypical anxiety symptomatology was

operationalised as constituting symptoms of anxiety (particularly those considered relevant to autism) 

which did not meet DSM criteria for an anxiety diagnosis, but caused significant distress or 

impairment. Kerns et al. identified 63% of their sample as experiencing significant levels of anxiety; 

this included 17% who experienced typical anxiety symptoms only, 15% who experienced atypical 

anxiety symptoms only, and 31% who experienced both typical and atypical anxiety symptoms. 

Ozsivadjian, Knott, and Magiati (2012) also explored the concepts of typical and atypical anxiety in 

their focus group study with autistic children and their parents. Parents reported that their children 
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experienced a number of typical symptoms of anxiety including social worries, specific phobias, 

anxiety resulting from overly high expectations, increased physiological arousal, and 

avoidance/escape behaviours. Parents also reported a range of atypical anxiety symptoms including a 

high level of intensity, pervasiveness, and persistence; anxiety triggered by disruption to routines, 

sensory sensitivities, and social difficulties; difficulty expressing anxiety verbally, with anxiety 

subsequently manifesting behaviourally; and a high level of mixed anxious/depressive cognitions. The 

findings of Kerns et al. and Ozsivadjian et al. provide further evidence for the above conclusions 

regarding the simultaneously comparable and yet differing experiences of anxiety symptomatology 

amongst autistic and non-autistic individuals. 

Intolerance of uncertainty 

In recent years, a number of constructs have been identified as important areas of focus for 

furthering our understanding of anxiety disorder in the autistic population. These include emotion 

regulation abilities, restricted and repetitive behaviours, sensory processing differences, alexithymia 

and interoception, and intolerance of uncertainty.  For the purpose of this research project, intolerance 

of uncertainty is considered particularly relevant, and is discussed in this section.  

Currently, IU is defined as a “dispositional incapacity to endure the aversive response triggered 

by the perceived absence of salient, key, or sufficient information, and sustained by the associated 

perception of uncertainty” (Carleton, 2016, p. 31). IU therefore refers to the belief that uncertainty is a 

negative state, and that not knowing what is going to happen is unpleasant and threatening (Carleton, 

2012). Individuals who are intolerant of uncertainty tend to have negative emotional, cognitive, and 

behavioural reactions to uncertain or unknown situations (Boulter, Freeston, South, & Rodgers, 2014; 

Hodgson, Freeston, Honey, & Rodgers, 2017). IU is currently considered to comprise two dimensions: 

prospective IU, which refers to the future-focused cognitive aspects of IU; and inhibitory IU, referring 

to the more immediate, behavioural aspects of IU (Carleton, 2012).  In the non-autistic population, IU 

is known to be a risk factor for the development and maintenance of worry and anxiety, including a 
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range of anxiety disorders (Carleton, 2016). However, investigation of IU in the autistic population has 

been limited to date.  

In one of the first studies to examine IU in an autistic sample, Boulter et al. (2014) modelled 

the relationship between IU and anxiety in a group of autistic children and adolescents, and a non-

autistic control group. Unsurprisingly, the authors found that autistic participants had significantly 

higher levels of anxiety symptomatology than the non-autistic controls. The authors also noted that 

autistic children had significantly higher levels of IU than non-autistic children. Interestingly, after 

controlling for the effect of IU, the difference in levels of anxiety symptomatology was no longer 

significant, suggesting that IU may have accounted for the increased levels of anxiety in the autistic 

group. Boulter et al. (2014) therefore proposed a causal model in which autism is associated with 

higher levels of IU, which in turn leads to higher levels of anxiety symptomatology.  

Subsequent to the work of Boulter et al. (2014), a number of authors have sought to explain 

the link between IU and anxiety symptomatology in the context of various other constructs relevant to 

autism. Wigham, Rodgers, South, McConachie, and Freeston (2015) explored relationships between 

sensory processing differences, restricted and repetitive behaviours, IU, and anxiety symptoms in a 

sample of autistic children, proposing a model in which sensory processing difference, restricted and 

repetitive behaviours, and anxiety symptoms are linked through various predictive pathways. Findings 

indicated that sensory processing differences predicted restricted and repetitive behaviours, with IU 

and anxiety implicated in these relationships. The authors noted that IU and anxiety symptoms played 

a greater role in this relationship than predicted, suggesting that the construct of IU may warrant 

further investigation in relation to the expression of autistic characteristics independently, as well as in 

the context of anxiety symptoms.  

Maisel et al. (2016) proposed a complex model of anxiety in autism, considering the 

contribution not only of IU but also of emotional acceptance, alexithymia, and IU. Consistent with 

Boulter et al. (2014), the authors found that autism predicted higher levels of IU; and both autism and 

IU predicted higher levels of anxiety symptomatology. However, when considered in combination 
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with emotional acceptance and alexithymia, IU was no longer a significant predictor of anxiety 

symptoms, suggesting that other factors may be more relevant in understanding anxiety in autism. In a 

similar study, Cai, Richdale, Dissanayake, and Uljarevic (2018) explored relationships between IU, 

emotion regulation, anxiety symptomatology, and depressive symptomatology in a sample of autistic 

youth. The authors proposed two mediation models relevant to anxiety symptomatology: one model in 

which emotion regulation strategy use mediated the relationship between IU and anxiety 

symptomatology, and a second in which IU mediated the relationship between emotion regulation 

strategy use and anxiety symptomatology. The second of these models was supported statistically, 

with IU found to fully mediate the relationship between emotion regulation strategy use and anxiety 

symptomatology (Cai et al., 2018). This finding is consistent with previous work (e.g., Boulter et al., 

2014) in suggesting that IU plays an important role in the experience of anxiety symptomatology for 

autistic youth.  

Based on the above work, South and Rodgers (2017) suggested that three constructs are of 

particular relevance for furthering understanding of anxiety symptoms in autism: atypical sensory 

function, alexithymia, and intolerance of uncertainty. The authors suggested that these constructs are 

likely to be related, and put forward a model (Figure 3.4) proposing possible pathways contributing to 

Image removed
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anxiety symptomatology in autistic individuals. It is noted that this is an exploratory model only, and 

further research is required to establish the relevance of each construct to anxiety symptomatology, as 

well as the accuracy of the proposed pathways. 

In a recent focus group study, Hodgson et al. (2017) aimed to develop a more qualitative 

understanding of IU in autistic children, and specifically the role of IU in the presentation of anxiety 

symptoms. In this study, parents of autistic children were educated on the concept of IU and asked to 

describe examples of IU demonstrated by their children. Based on these descriptions, the authors 

identified two distinct types of IU in the participant children: IU relating to unexpected events, or 

unexpected elements; and IU relating to events which the child knows will occur, but is uncertain of 

how the event will occur (known elements). This finding not only supports the idea that autistic 

children experience IU, but also indicates that IU may present in particularly complex and 

multifaceted ways in the autistic population. 

Based on research to date, it appears likely that IU is implicated in the development and / or 

maintenance of anxious symptomatology in autistic children and youth. However, research in this area 

remains preliminary, and further investigation of the IU construct in autistic samples is necessary to 

fully understand any relationship between IU and anxiety in this population.  

Factors associated with anxiety symptoms in autism 

A range of characteristics have been investigated in attempts to identify correlates and 

predictors of anxiety symptomatology in autistic children; however, research in this area has been 

largely inconclusive to date. Studies regarding factors associated with anxiety symptoms in autistic 

children have largely focused on child characteristics; specifically, factors such as age, gender, level 

and/or type of autistic characteristics and level of cognitive functioning.  

Age 

A number of studies have explored the relationship between age and anxious symptomatology 
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in autistic children in attempts to identify any potential effect of age on anxiety symptoms. Many of 

these studies have found evidence that autistic children may experience an increase in anxious 

symptomatology as they grow older. For example, in a non-clinical sample of 487 youth diagnosed 

with PDD, Lecavalier (2006) identified a significant effect of age on both parent-reported and teacher-

reported anxiety symptoms, with younger children demonstrating fewer indicators of anxiety. 

Kuusikko et al. (2008) noted a similar relationship between age and anxiety symptoms in their 

sample, and Dubin et al. (2015) found that older participants in their sample of 2,662 autistic youth 

were significantly more likely to be anxious. Similarly, Vasa et al. (2013) found a significant 

association between age and anxiety symptoms, with 41% of their autistic adolescent group 

demonstrating clinical levels of anxiety, in comparison to 19% of their autistic preschool group and 

26% of their school-age group. Further support for an association between age and anxious 

symptomatology has also been identified in clinical samples of autistic children (Lecavalier et al., 

2009). Notably, in a meta-analysis of relevant research published up to 2010, van Steensel et al. 

(2011) found that studies with a higher mean participant age tended to identify higher rates of anxiety 

symptomatology; a similar finding was reached in a follow-up meta-analysis based on data from 2011 

– 2016 (van Steensel & Heeman, 2017). In contrast to the above findings, it is important to note that a

number of studies have failed to identify any significant relationship between age and anxiety 

symptoms in autistic children (Eussen et al., 2012; Meyer, Mundy, Vaughan Van Hecke, & Durocher, 

2006; Pearson et al., 2006; Sukhodolsky et al., 2008; White & Roberson-Nay, 2009). Therefore, the 

evidence is equivocal, but overall suggests that older autistic children may experience greater levels of 

anxiety symptomatology (White et al., 2009).   

Gender 

A second factor which is often considered as a potential predictor of anxious symptomatology 

in autistic children is gender. It is well accepted that, in non-autistic samples, anxious 

symptomatology tends to be more prevalent in females (Beesdo et al., 2009). A number of studies 

(e.g., Eussen et al., 2012; Lecavalier, 2006; Lecavalier et al., 2009; Magiati et al., 2016; May, 
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Cornish, & Rinehart, 2014) have considered the impact of gender on anxious symptomatology for 

autistic children and have consistently found no significant effect, suggesting that male and female 

autistic children experience anxiety symptoms at comparable rates. However, it should be noted that 

female children have been under-represented in autistic samples (Lecavalier, 2006; Lecavalier et al., 

2009; Sukhodolsky et al., 2008); therefore, this conclusion should be considered cautiously.  

Autistic characteristics 

Given the particularly high prevalence of anxious symptomatology in the autistic population, 

it is reasonable to suggest that the core characteristics of autism (i.e., social and communicative 

differences, and inflexible and repetitive behaviour patterns) may be implicated in the development 

and maintenance of anxious symptomatology. Various studies have explored this possibility, aiming 

to identify any association between level of autistic characteristics and level of anxious 

symptomatology. For example, in a well-designed study assessing multiple anxiety constructs using 

multimethod assessment, Renno and Wood (2013) failed to find an association between level of 

autistic characteristics and level of anxiety symptoms; similarly, Hurtig et al. (2009), Kuusikko et al. 

(2008), and Gadow, DeVincent, Pomeroy, and Azizian (2004) found no association between these 

factors.  

Some authors have chosen to consider autistic characteristics in terms of specific autism 

diagnoses. For example, J. A. Kim et al. (2000) noted no significant differences in rates of parent-

reported anxious symptomatology between cognitively able (IQ > 68) children diagnosed with autism 

compared to children diagnosed with Asperger’s Syndrome. Weisbrot et al. (2005) also failed to find 

an association between level of anxious symptomatology and specific autism diagnoses (i.e., Autistic 

Disorder, Asperger’s Syndrome, and PDDNOS) in a sample of preschool-aged children; however, 

they did find a significant relationship between these factors in a school-aged sample, with children 

diagnosed with Asperger’s Syndrome experiencing the highest levels of anxious symptomatology and 

children diagnosed with Autistic Disorder experiencing the lowest levels of anxious symptomatology. 

A number of other studies have also found evidence suggesting that children diagnosed with 
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Asperger’s Syndrome or PDDNOS tend to experience higher levels of anxious symptomatology 

compared to children diagnosed with Autistic Disorder (Gadow et al., 2005; Hallett et al., 2013; Kanai 

et al., 2004; Muris et al., 1998; Thede & Coolidge, 2007; Tonge, Brereton, Gray, & Einfeld, 1999). 

An alternative approach to investigating the association between autistic characteristics and 

anxious symptomatology involves exploring specific autistic characteristics in isolation and 

identifying any effect of each characteristic on anxious symptomatology. Using this approach, 

Lecavalier (2006) considered the effect of adaptive behaviour on anxious symptomatology, and found 

that higher levels of parent-reported adaptive behaviour were associated with increased levels of 

parent- and teacher-reported anxiety symptoms. Similarly, while Sukhodolsky et al. (2008) found no 

relationship between anxiety severity and specific autism diagnosis, they did note a significant 

correlation of anxiety symptoms with both adaptive functioning and level of autistic characteristics. In 

more recent research, Eussen et al. (2012) found a significant negative correlation between level of 

autistic characteristics and level of anxiety symptoms; this association remained when autistic 

characteristics were divided into the three domains of language and communication, reciprocal social 

impairments, and stereotyped behaviours and restricted interests. Of note, when Magiati et al. (2016) 

specifically explored the social/communicative characteristics of autism, they found no significant 

association with anxious symptomatology, but did find that higher levels of adaptive functioning were 

associated with more anxiety symptoms. As demonstrated above, research is inconclusive regarding 

the impact of autistic characteristics on anxious symptomatology, but suggests that although all 

autistic children are at increased risk of anxiety, children with less observable characteristics of autism 

may experience higher rates of anxious symptomatology than children with more observable 

characteristics of autism (van Steensel et al., 2011). 

Cognitive ability 

Following on from the above, it has been suggested that the apparent relationship between 

specific autism diagnosis and anxious symptomatology may actually reflect differing levels of 

cognitive ability between the diagnostic subgroups (Kerns & Kendall, 2012). For example, Niditch, 
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Varela, Kamps, and Hill (2012) found a significant relationship between specific autism diagnosis and 

level of anxiety; however, this relationship was no longer significant after controlling for the effect of 

IQ. This was in contrast to the findings of Tonge et al. (1999) who demonstrated that the effect of 

specific autism diagnosis remained significant in their sample after controlling for the effects of both 

age and IQ. These findings suggest that cognitive ability warrants further exploration as a potential 

predictor of anxious symptomatology in autistic children. 

Regarding cognitive ability as a predictor of anxiety symptoms independently of specific 

autism diagnosis, various studies have identified that autistic children with IQ > 70 receive higher 

parent and teacher ratings for anxious symptomatology, and are more likely to meet diagnostic criteria 

for anxiety disorder, when compared to children with IQ < 70 (Dubin et al., 2015; Gadow et al., 2005; 

Hallett et al., 2013; Sukhodolsky et al., 2008). Consistent with these findings, Weisbrot et al. (2005) 

found that children in their high-anxious autistic group had significantly higher IQ than children in 

their low-anxious autistic group, while Lecavalier et al. (2009) identified a significant correlation 

between parent-reported generalised anxiety symptoms and IQ in their sample of autistic children. 

Evidence from a recent meta-analysis has also found that, while autistic children in general are more 

likely to experience anxious symptomatology than non-autistic children, the difference in anxious 

symptomatology between the two groups increases as IQ increases (van Steensel & Heeman, 2017).  

Although empirical evidence suggests that autistic children with IQ > 70 may be more likely 

to experience anxious symptomatology, it is important to note that anxiety disorders may be 

underdiagnosed in autistic children with low IQ. It is likely that autistic children with IQ < 70 may 

experience greater difficulty in recognising and describing the cognitive (non-observable) indicators 

of anxiety, compared to children with IQ > 70 (E. Davis, Saeed, & Antonacci, 2008; Hagopian & 

Jennett, 2008). Observable, behavioural expressions of anxiety may also be atypical for autistic 

children with low IQ, as an inability to communicate anxiety symptoms effectively may result in 

communication of anxiety through aggression, self-injury, destructive behaviour, or elopement 

(Hagopian & Jennett, 2008). Additionally, an increased tendency towards diagnostic overshadowing 

(see section on assessment and diagnosis, later in this section, for an explanation of this concept) may 
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exist in the assessment of children with autism and intellectual disability, resulting in a possible 

tendency to underdiagnose anxiety disorders in this group (Hagopian & Jennett, 2008; Jopp & Keys, 

2001). Overall, research to date indicates that both level and/or type of autistic characteristics and 

level of cognitive ability may impact level of anxiety symptomatology for autistic children; however, 

uncertainty exists regarding the accuracy of anxiety disorder diagnoses in autistic children with low 

IQ, and it remains unclear whether the association between autistic characteristics and anxiety 

symptoms can be explained as an artefact of differences in cognitive ability. 

Social relationships 

Recently, researchers have begun to investigate the difficulties with social relationships often 

experienced by autistic children as a potential correlate of anxious symptomatology, with interesting 

results. In their sample of 134 autistic children from the Netherlands, Eussen et al. (2012) examined 

the quality of participants’ social relations using the social relationships subscale of the Children’s 

Communication Checklist (Bishop, 2003). The authors found a small but significant association 

between social relations and anxiety symptoms, with anxiety increasing as social relations deteriorate. 

This finding may indicate that autistic children find poor-quality social relationships to be anxiety 

provoking; alternatively, it may suggest that anxious autistic children are more likely to experience 

poor-quality social relationships. In a similar finding, Dubin et al. (2015) noted that parent-rated 

social problems were associated with higher levels of parent-reported anxiety symptoms in their large 

sample of autistic youth, providing further support for the concept that poor-quality social 

relationships may be associated with anxiety for autistic children and youth.  

It has been suggested (e.g., Dubin et al., 2015; Niditch et al., 2012) that social awareness may 

be a factor linking social relationships with anxious symptomatology, as autistic children with greater 

social understanding may be more aware of their social and communicative differences, resulting in 

increased anxiety symptoms. In a study examining social awareness, Niditch et al. (2012) considered 

level of social understanding in a sample of autistic toddlers, preschoolers, and early school-age 

children, and found that social understanding was positively associated with anxiety symptoms in all 
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three age groups, although this was in the context of an interaction with factors such as cognitive 

ability and aggression. This finding suggests that, even in very young autistic children, an increased 

awareness of social expectations may be related to increased anxious symptomatology.  

In summary, evidence exists to suggest that gender does not have a significant impact on 

levels of anxious symptomatology in autistic children, although more research regarding anxiety 

symptoms in female autistic children is warranted. Increases in age and cognitive ability have been 

linked with increased levels of anxious symptomatology, while increases in level of autistic 

characteristics have been associated with fewer anxious symptoms. Preliminary evidence suggests 

that social difficulties may be associated with increases in anxious symptomatology. However, these 

conclusions should all be regarded with significant caution due to the inconclusive nature of the 

evidence currently available. Of note, Kerns and Kendall (2012) suggest that the relationships 

between these potential predictive factors and anxiety symptoms may be more complex than has been 

captured by the research to date, indicating that future research may benefit from more in-depth 

investigation of the interplay between various relevant factors.  

Impact of anxiety symptoms 

Many authors (eg.; MacNeil et al., 2009; van Steensel et al., 2011; White et al., 2009) have 

noted that anxiety symptoms are likely to produce significant negative effects for autistic individuals, 

in addition to any disability associated with autism. It is noted that the majority of research conducted 

in this area has assessed participants for the presence of “impairing” or clinical levels of anxiety, 

implying that the level of anxiety experienced must be such that it produces significant negative 

effects for the participant in order for that individual to be considered by researchers as experiencing 

anxiety. It has also been suggested (Kerns et al., 2014; van Steensel et al., 2011; Wood & Gadow, 

2010) that the characteristics of autism may interact with symptoms of anxiety to produce a more 

significant functional impairment than would otherwise be expected, implying that the impact of 

anxiety symptoms may be more detrimental for an autistic individual than for a non-autistic 

individual. However, empirical research regarding the impact of anxiety symptoms for autistic 



57 

children is limited to date. 

Though a number of authors (Kerns et al., 2014; MacNeil et al., 2009; van Steensel et al., 

2011) have asserted that anxiety disorders are associated with poorer individual and family outcomes 

for autistic children, few studies have investigated the specific effects of anxiety symptomatology on 

functioning and outcomes for autistic children and their families. J. A. Kim et al. (2000) found that 

autistic children who experienced anxiety symptoms were more likely to also experience depression 

and externalising behaviour problems, while the parents of anxious autistic children reported 

experiencing significantly more worries about their child’s future than the parents of non-anxious 

autistic children. van Steensel, Bogels, and Dirksen (2012) compared autistic children with anxiety to 

clinically anxious non-autistic children, and found no significant differences between the groups on 

measures of parent- and child-reported quality of life, but found that higher anxiety severity scores 

were associated with lower quality of life for both groups. In a focus group study with autistic 

children and adolescents and their parents, parents reported experiencing feelings of guilt and 

increases in their own anxiety in response to their children’s anxiety symptoms. Parents also noted 

social and emotional impacts on the siblings of autistic children resulting from autistic children’s 

anxiety symptomatology. Notably, many parents indicated that the symptoms of anxiety had a more 

significant negative impact on their child’s quality of life and family functioning than did the impact 

of autistic characteristics (Ozsivadjian et al., 2012). Also of relevance, Kerns, Kendall, et al. (2015) 

found that autistic youth with co-occurring anxiety disorders had significantly higher rates of parent-

reported self-injurious behaviour, depressive symptoms, and parental stress compared to non-anxious 

autistic youth. 

The current research project will contribute towards increasing knowledge in this under-

researched area, by investigating the impact of anxiety symptomatology on the daily activities of 

autistic children and attempting to identify any significant impact anxiety symptoms may have on the 

academic outcomes of autistic children.    
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Assessment and diagnosis of anxiety symptoms in autistic children 

The accurate assessment of anxiety symptomatology in autistic children is generally 

considered challenging. This is due in part to the impact of autistic characteristics on the assessment 

process; for example, differences between the assessor and autistic individual in terms of 

communication style or social behaviour may impact on the accuracy of the assessment. Similarly, it 

has been suggested that autistic people may have a lack of insight into their own emotional 

experiences (i.e., alexithymia), which may reduce the reliability and validity of self-reported 

information (Grondhuis & Aman, 2012; Wood & Gadow, 2010), although recent research indicates 

that autistic children with IQ ≥ 70 are able to accurately report depressed and anxious cognitions 

(Ozsivadjian, Hibberd, & Hollocks, 2014). The concern that is most commonly noted regarding the 

assessment of anxiety symptoms in autistic people, however, relates to difficulties in accurately 

determining whether specific symptoms are indicative of an anxiety disorder, or better attributed to 

autism. This concern arises due to the high level of similarity between commonly observable 

behavioural indicators of anxiety, and core behavioural characteristics of autism (Grondhuis & Aman, 

2012; MacNeil et al., 2009; White et al., 2009; Wood & Gadow, 2010).  

An opposite, but equally relevant concern is that of diagnostic overshadowing, a situation in 

which an individual is not provided with a secondary diagnosis, despite seemingly meeting criteria for 

that diagnosis, due to a tendency to attribute symptoms to the primary diagnosis (Jopp & Keys, 2001; 

Mason & Scior, 2004). Although this tendency can be beneficial in that it minimises the burden of 

diagnostic labelling, it can also be detrimental as the failure to make appropriate diagnoses may lead 

to the subsequent failure to provide the individual with potentially beneficial interventions targeted at 

the secondary diagnosis.  

Various methods have been utilised for the assessment of anxious symptomatology in autistic 

children. Most commonly, symptoms of anxiety have been assessed using standardised questionnaire 

instruments. These assessment tools most often involve self-report and/or parent-report 

questionnaires, although teacher-report assessments are also available (Grondhuis & Aman, 2012; 
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MacNeil et al., 2009). They require the respondent to rate the level at which they experience various 

anxiety-related symptoms, usually using a Likert-type scale. This method of assessment has 

significant benefits, such as minimal cost in terms of time and resources; it also has limitations, for 

example, a reliance on the participant’s ability to interpret and respond to items accurately. Also of 

note, questionnaire-based assessment removes the opportunity for clinical judgement in determining 

the relevance of various symptoms, which may increase the likelihood of core autistic characteristics 

being incorrectly reported as symptoms of anxiety, or symptoms of anxiety being reported as autistic 

characteristics.  

It is important to note that the majority of questionnaire tools used for the assessment of 

anxiety symptoms in autistic children are instruments that were originally designed for use with the 

non-autistic population (Grondhuis & Aman, 2012; Kerns, Maddox, et al., 2015; MacNeil et al., 

2009). Recently, researchers have investigated the appropriateness of these assessment tools for use 

with the autistic population. Findings have generally indicated that such assessments demonstrate 

limited sensitivity and specificity in the identification of anxiety disorders in autistic children, poor 

inter-rater reliability, and poor agreement with a standardised diagnostic interview (Gjevik et al., 

2015; Kaat & Lecavalier, 2015; Kerns, Maddox, et al., 2015). In a review of anxiety assessment tools 

for autistic children and adolescents, Grondhuis and Aman (2012) concluded that further research is 

required in this area, and suggested that the Multidimensional Anxiety Scale for Children (March, 

Parker, Sullivan, Stallings, & Conners, 1997) and the Spence Children’s Anxiety Scale (SCAS; 

Spence, 1998) currently appear to be the most promising brief self-report measures; in a similar 

review, Wigham and McConachie (2014) identified the SCAS, the Revised Children’s Anxiety and 

Depression Scale (RCADS; Chorpita, Yim, Moffitt, Umemoto, & Francis, 2000), and the Screen for 

Child Anxiety Related Emotional Disorders (Birmaher et al., 1999) as displaying strong psychometric 

properties in autistic youth. An additional study by Zainal et al. (2014) produced promising 

psychometric characteristics for the parent version of the SCAS in a sample of autistic youth, and 

similar findings have been obtained more recently for both the parent and child versions of the SCAS 

in a sample of autistic boys (Carruthers, Kent, Hollocks, & Simonoff, 2018), indicating that this may 
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be a useful assessment of anxiety symptoms in the autistic population. However, a number of similar 

studies (Glod et al., 2017; Jitlina et al., 2017; Magiati et al., 2017) have failed to find support for the 

original six-factor structure of the SCAS in autistic samples, suggesting that even the most promising 

self-report anxiety assessment measures designed for use with non-autistic youth may not be 

appropriate for use with autistic youth. 

As noted above, research regarding the phenomenology of anxiety symptomatology in autistic 

children indicates that autistic individuals may experience atypical forms of anxiety which are not 

consistent with existing DSM anxiety disorders. Preliminary research (Kerns, Maddox, et al., 2015) 

indicates that standard anxiety assessments fail to capture these atypical symptoms of anxiety, and 

therefore must be used with caution. In an attempt to address this gap, Rodgers et al. (2016) 

developed the Anxiety Scale for Children with Autism Spectrum Disorder (ASC-ASD), a brief 

questionnaire designed to assess both typical and atypical anxiety symptomatology in autistic 

children. The ASC-ASD was adapted from the RCADS (Chorpita et al., 2000), and is available in 

child self-report and parent-report versions, both comprised of 24 items evaluating anxiety 

symptomatology. Preliminary evaluation of the ASC-ASD revealed promising psychometric 

properties, with good reliability, validity, and internal consistency (Rodgers et al., 2016).  

A second commonly used method for the assessment of anxiety symptoms in autistic children 

is the diagnostic interview. Diagnostic interviews can be useful assessment tools as they constitute a 

rich source of qualitative information and allow for the use of clinical experience and judgement in 

formulation of diagnoses. However, this form of assessment is generally time and resource intensive, 

and also requires significant clinical experience regarding autism on the part of the assessing 

professional in order to ensure accurate diagnoses (MacNeil et al., 2009).  

In the research context, semi-structured interview tools such as the Anxiety Disorders 

Interview Schedule (Silverman & Albano, 1996) tend to be the type of diagnostic interview used most 

often (Grondhuis & Aman, 2012). Although the majority of research regarding accurate assessment of 

anxiety symptomatology in autistic children has focused on brief questionnaire measures, some efforts 
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have been made to adapt existing semi-structured interview tools to improve appropriateness for use 

with autistic children; for example, Kerns, Maddox, et al. (2015) used an expanded version of the 

Anxiety Disorders Interview Schedule in an attempt to assess both typical and atypical anxiety 

symptomatology. Using this method, the authors (Kerns, Maddox, et al., 2015) found that 48% of 

their participants experienced atypical anxiety symptomatology, with or without concurrent typical 

anxiety symptomatology. In a more recent study, the same authors attempted to validate this interview 

schedule (the Anxiety Disorders Interview Schedule – Autism Addendum; Kerns, Renno, Kendall, 

Wood, & Storch, 2017), and found support for the reliability and validity of this measure in assessing 

typical symptoms of anxiety, but questionable evidence for the psychometric properties of the 

measure when assessing atypical symptomatology. Therefore, further work is needed to establish the 

reliability and validity of this adapted interview schedule for use with autistic children. 

Other, less frequently used methods of anxiety symptom assessment include direct 

observation and physiological measures (e.g., heart rate, temperature, skin conductance, and hormone 

levels). While direct assessment may be particularly useful with young children or children with 

limited communication abilities (MacNeil et al., 2009), it is important to note that this method is only 

able to provide information regarding observable indicators of anxiety; any conclusions regarding the 

cognitive basis for particular behaviours will be based on inference alone. Physiological measures 

may be particularly useful for assessment of anxiety in autistic children, as unlike other methods of 

assessment, physiological assessment is not vulnerable to the influence of core autism characteristics 

such as differences in communication or social behaviour. Unfortunately, the utility of physiological 

assessment methods outside of the laboratory context is limited (MacNeil et al., 2009).  

Notably, research indicates that autistic children may fail to agree with other informants when 

rating the child’s level of anxious symptomatology. Bitsika and Sharpley (2014) found that, when 

compared to the child’s self-report, parents gave significantly higher ratings of their autistic sons’ 

levels of generalised anxiety. Similarly, Blakeley-Smith, Reaven, Ridge, and Hepburn (2012) found 

that parents tended to provide higher ratings of anxiety symptoms than autistic children, although 

these authors noted that parent-child agreement ranged from fair to substantial across anxiety 
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subdomains measured by the Screen for Child Anxiety Related Emotional Disorders. Hurtig et al. 

(2009) found only weak agreement between levels of anxious symptomatology reported by autistic 

youth and levels reported by their parents; similarly, they found weak agreement between youth self-

report and teacher report of anxiety symptoms. This study also examined a control group of non-

autistic youth, and found similarly weak agreement between levels of anxiety symptoms reported by 

non-autistic youth and their parents, indicating the tendency for poor agreement between informants 

may not be unique to autistic youth.  

Indeed, inter-rater discrepancy in the report of child psychopathology is common, and there is 

a large body of evidence demonstrating that discrepancies between informants occur across different 

child populations, different types of mental health symptomatology, and different informants (see De 

Los Reyes & Kazdin, 2005, for a review). De Los Reyes and Kazdin, therefore, proposed a theoretical 

framework known as the attribution bias context model in an attempt to explain these inter-rater 

discrepancies. The model posits that three elements interact to contribute to informant discrepancies. 

First, informant attributions of behaviour, with observers (e.g., parents & teachers) likely to make 

dispositional attributions (such as “the child is aggressive”), and children likely to make contextual 

attributions (such as “I was provoked”). Second, informant perspectives, with observers more likely to 

perceive the child’s behaviour as warranting treatment, and children more likely to perceive that 

contextual change is needed. Last, the clinical assessment process, which – consistent with observers’ 

usual attributions and perspectives - is generally aimed at determining what a child’s difficulties are 

and how best to treat these. This model highlights the importance of seeking information about child 

psychopathology from multiple informants, and developing an understanding of the various factors 

that may be influencing the accuracy of each informant’s report.  

 As a result of the limitations inherent in each of the various assessment methods discussed 

above, it has been recommended that anxious symptomatology in autistic children is best assessed 

using multiple informants and multiple methods of assessment (MacNeil et al., 2009; Wood & 

Gadow, 2010). This may include standardised questionnaire responses or semi-structured interview 

responses from the autistic child in combination with responses from the child’s parents and/or 
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teachers, as well as direct observation of the child in a range of settings (such as home and school 

settings), and/or physiological assessment of the child.   

3.4 – Academic outcomes 

Literature regarding academic outcomes is the last of the three main bodies of research to be 

reviewed. For the purpose of this thesis, the literature reviewed relates to academic outcomes 

specifically in the context of autism, and academic outcomes specifically in the context of anxiety 

disorders.   

Autism and academic outcomes 

Research regarding the academic achievement of autistic children has demonstrated a wide 

range of ability, with significant variability in achievement between individuals and across academic 

skill areas (Griswold et al., 2002; Jones et al., 2009; Keen et al., 2016; Mayes & Calhoun, 2003a, 

Figure 3.5. Autism and academic outcomes. 
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2003b). Although some autistic children demonstrate a high level of achievement in some academic 

skill areas (e.g., Jones et al., 2009), evidence indicates that, as a group, autistic children consistently 

perform less well than non-autistic peers in some academic skill areas, for example, problem-solving, 

comprehension, and written expression (Griswold et al., 2002; Keen et al., 2016; Mayes & Calhoun, 

2007; Troyb et al., 2014; Whitby & Mancil, 2009). Of concern, some studies have identified that 

autistic children tend to underperform academically across many areas when compared to non-autistic 

peers or achievement norms (Ashburner et al., 2010; Eaves & Ho, 1997; Kurth & Mastergeorge, 

2010; Manti et al., 2011). 

Predictors and correlates of academic achievement 

A range of factors have been considered as possible predictors of academic achievement for 

autistic children. For example, a number of studies have identified that IQ is strongly associated with 

academic achievement in autistic children. Eaves and Ho (1997) found that IQ scores and academic 

achievement scores were highly correlated in their sample of 76 autistic children; similarly, Mayes 

and Calhoun (2007) found full-scale IQ (FSIQ) to be the best predictor of achievement across all 

academic areas measured in their study. Estes, Rivera, Bryan, Cali, and Dawson (2011) found that IQ 

scores were significantly associated with academic achievement on tests of word reading and basic 

number skills, but found no association between IQ scores and achievement on a test of spelling 

ability. Assouline, Foley Nicpon, and Dockery (2012) found that academic achievement scores in 

reading, mathematics, and written language were significantly correlated with performance on 

working memory and processing speed IQ indexes, while academic achievement in oral language was 

significantly correlated with performance on a perceptual reasoning IQ index. Evidence for the utility 

of IQ as a predictor of academic achievement can also be found in two recent longitudinal 

investigations of the predictors of academic achievement in autistic children. S. H. Kim, Bal, and 

Lord (2017) found that higher FSIQ at age 3 predicted higher academic achievement scores at ages 9 

and 18; the authors noted that while all participant children showed academic gains over time, those 

with higher IQ showed more rapid academic gains than those with lower IQ. Miller et al. (2017) 
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found that school-age IQ was the best individual predictor of school-age academic performance, 

subsuming the majority of variance explained by both preschool and school-age variables such as 

autism characteristics, language and communication, social abilities, and motor skills. Given the 

evidence for a high level of correlation between IQ and academic achievement in autistic children, in 

combination with the relative lack of research specifically investigating academic achievement in this 

population (Keen et al., 2016), the following literature review has considered relevant studies 

regarding IQ and cognitive ability in autistic children, as well as those addressing academic 

achievement directly.  

Regarding age as a predictor of academic achievement, Goldstein, Minshew, and Siegel 

(1994) found that older autistic children demonstrated more significant deficits in academic 

performance than younger autistic children, while Manti et al. (2011) found that the level of delay in 

the academic performance of autistic children compared to norms increased over their 2-year follow-

up period, from a 4.7 month delay at first assessment to a 9.8 month delay at final assessment. Mayes 

and Calhoun (2003a) found that visual reasoning ability and graphomotor skills decreased with age 

for children in their high IQ group, but noted no association between academic skills and age for 

children in the low IQ group. These findings suggest that the academic achievement of autistic 

students may decline, in comparison to peers, as they grow older, with the performance gap between 

autistic and non-autistic children appearing to widen as children age (Whitby & Mancil, 2009). This 

effect may be particularly notable for children with higher levels of cognitive ability. However, 

Mayes and Calhoun (2003a) also identified significant correlations between IQ and age; therefore, IQ 

may be a relevant factor in any possible relationships between age and academic achievement.  

Regarding educational placement as a correlate of academic achievement, Kurth and 

Mastergeorge (2010) considered the academic impact of placement in non-inclusive (i.e., special 

education) settings compared to inclusive (general education) settings, using a relatively small sample 

of 15 autistic students. The authors found no significant differences between the students in non-

inclusive versus inclusive settings in terms of mean IQ and adaptive behaviour scores. However, they 

did identify differences in academic performance, with students in inclusive education attaining 
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significantly higher academic achievement scores across all academic skill areas measured. Notably, 

the mean academic achievement scores of children in inclusive education settings ranged from 

average to two standard deviations below average, based on test norms, while the mean achievement 

scores of children in non-inclusive education settings were more than four standard deviations below 

the mean across all academic skill areas. Assouline et al. (2012) also examined the relationship 

between educational placement and academic achievement, using a sample of 59 gifted (IQ ≥ 120) 

autistic students. The authors noted that participation in gifted and talented programs was significantly 

correlated with academic achievement in reading, mathematics, and oral language; however, as this 

was a cross-sectional study, it is unclear whether superior academic achievement was a result of 

placement in gifted and talented programs, or was instead the basis for initial enrolment in such 

programs.  

Other potential predictors of academic achievement include factors related to the core 

characteristics of autism, such as differences in sensory processing and social skills. Ashburner et al. 

(2008) examined the impact of sensory processing on academic achievement for a sample of autistic 

primary school students and a matched non-autistic control group. The authors found that sensory 

processing scores in the domains of underresponsiveness/sensation seeking and auditory processing 

explained 47% of the variance in academic achievement for children in the autistic group; no 

significant relationships were identified between sensory processing scores and academic 

achievement for children in the control group. Regarding social skills, Estes et al. (2011) found that 

better social skills at age 6 predicted better achievement in a test of word reading at age 9, but noted 

no significant associations between social skills and other academic skill areas. Of note, the authors 

also found no significant relationship between problem behaviour scores as measured by the Aberrant 

Behaviour Checklist, and academic achievement scores as measured by the Differential Ability 

Scales, in their sample of autistic children: an unexpected finding, as problem behaviours are known 

to be associated with poorer academic achievement for non-autistic students (Estes et al., 2011).  

Recently, some authors have begun to investigate a more eclectic range of factors that may 

predict academic achievement in autistic children. For example, St John, Dawson, and Estes (2018) 
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investigated executive function as a potential predictor of later academic achievement. The authors 

found that executive function at age 6 was a significant predictor of basic number skills at age 9, but 

did not predict academic achievement in spelling or word-reading tasks. Interestingly, executive 

function at age 9 was not associated with academic achievement at age 9, suggesting that only early 

(but not concurrent) executive function is related to academic achievement. Peer victimisation has 

also been explored as a potential correlate of academic achievement in recent years, with R. Adams, 

Taylor, Duncan, and Bishop (2016) investigating parent- and adolescent-reported experiences of peer 

victimisation. In this study, adolescent-reported verbal victimisation and victimisation specifically 

targeting characteristics of autism were both significantly associated with poorer academic 

achievement, while relational and physical victimisation were not. Of note, there were no associations 

found between parent-reported victimisation and academic achievement. However, this study had a 

number of methodological limitations, meaning that findings should be interpreted with caution.  

Although a relatively substantial evidence base exists regarding the potential predictors and 

correlates of academic achievement in autistic children, the conclusions that can be drawn from this 

evidence remain limited. The majority of studies addressing this topic have focused on the same 

potential predictors, namely IQ and age, and to a lesser extent, educational placement (Keen et al., 

2016). Other studies that have considered correlates of academic achievement have explored areas in 

which differences are considered features of autism, namely, sensory processing and social skills 

(Ashburner et al., 2008; Myles, Barnhill, Hagiwara, Griswold, & Simpson, 2001), with research only 

recently beginning to consider a wider range of potential predictors. To the author’s knowledge, the 

current research project is the first to investigate the potential for a specific association between 

anxiety and academic achievement in autistic children.   

Areas of consistent academic strength and weakness 

Research has demonstrated that autistic children tend to experience a consistent pattern of 

strengths and difficulties in particular cognitive and academic skill areas, despite otherwise variable 

ability profiles (Griswold et al., 2002; Keen et al., 2016). For example, regarding cognitive ability, 
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Barnhill et al. (2000) provided a summary of previous research which demonstrates that autistic children 

consistently show poorest performance on comprehension, coding, and picture arrangement subtests, 

whilst consistently showing best performance on similarities, digit span, and block design subtests. 

A number of studies (Assouline et al., 2012; Estes et al., 2011; Mayes & Calhoun, 2003a; 

Myles, Simpson, & Becker, 1994; Troyb et al., 2014) have found that high-IQ (generally defined in 

these studies as IQ ≥ 80) samples of autistic children tend to demonstrate basic reading ability that is 

within the normal range, and equivalent to expected ability based on IQ. In their sample of autistic 

children with low IQ (IQ < 80), Mayes and Calhoun (2003a) found that basic reading ability tended to 

exceed expectations, with participants achieving a mean reading score within the average range 

despite below-average FSIQ scores. In contrast, various studies have identified a relative weakness in 

reading comprehension for autistic students. Jones et al. (2009) found that 38% of their sample 

demonstrated significantly poorer than expected performance on the reading comprehension subtest of 

the Wechsler Objective Reading Dimensions, and Mayes and Calhoun (2003b) found that autistic 

students in both their low-IQ and high-IQ groups performed relatively poorly on measures of 

comprehension, while Troyb et al. (2014) found that students in their autistic group scored 

significantly lower than students in their non-autistic group on a passage comprehension subtest. 

More recently, Miller et al. (2017) found that their sample of autistic children performed significantly 

better on a test of word reading than a test of reading comprehension, providing support for earlier 

findings.  

Autistic children also tend to perform poorly in tests of written expression, but do not 

experience particular difficulty with closely related academic skills such as spelling. For example, in 

their sample of autistic students with IQ ≤ 70, Kurth and Mastergeorge (2010) identified writing 

fluency as an area of relative weakness, but noted a relative strength in spelling. Mayes and Calhoun 

(2003a, 2003b) found that children in their low-IQ (IQ < 80) group tended to perform at a level 

equivalent to IQ in a test of written expression, although they noted that some children in this group 

were unable to complete this measure, which may indicate a relative weakness. Conversely, children 

in their high-IQ (IQ ≥ 80) group experienced a significant weakness in this area. The authors noted 
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that 63% of children in the high-IQ group demonstrated a relative weakness in written expression, 

with the high-IQ group producing a mean written expression score of 86, despite a mean FSIQ score 

of 103. However, in both the low-IQ and high-IQ groups, mean scores on a test of spelling ability 

were commensurate with mean IQ scores (Mayes & Calhoun, 2003b). Of note, Mayes and Calhoun 

(2003a) found that children in their sample demonstrated a significant weakness in graphomotor 

skills. A more recent study by the same authors produced a similar finding regarding written 

expression, with 64% of the autistic students included in the study demonstrating a significant 

weakness in written expression. In this study, graphomotor skills (as well as attention and processing 

speed) were found to significantly predict written expression scores, indicating that motor skills may 

impact autistic students’ performance in tests of written expression (Mayes & Calhoun, 2007). In 

contrast to the above findings regarding written expression and spelling, Myles et al. (1994) found 

that their sample of autistic students with low-average IQ scored within the average range on a test of 

written expression; the authors did not test spelling ability or graphomotor skills in this group. Estes et 

al. (2011) found significant variability in spelling skills within their sample, with nine of 30 

participants performing significantly more poorly than predicted, but 12 of 30 performing 

significantly better than predicted.   

Problem-solving has also been identified as an area of relative weakness for autistic children. In 

a study regarding academic achievement and problem-solving in a sample of 21 children and 

adolescents diagnosed with Asperger’s Syndrome, Griswold et al. (2002) found that participants’ mean 

scores on a test of problem-solving fell one to two standard deviations below the norm mean. The 

authors also noted that participants’ problem-solving scores were significantly poorer than language 

composite scores, suggesting that the low problem-solving scores did not result from difficulties with 

comprehension or verbal expression. Kurth and Mastergeorge (2010) also noted a relative weakness in 

problem-solving, with their sample of autistic children achieving a mean score in applied mathematics 

problems (i.e., word problems) of 70.9, compared to a basic mathematical calculation mean score of 

96.1. Similarly, Troyb et al. (2014) found that children in their autistic group achieved significantly 

lower scores on a measure of mathematical problem-solving when compared to children in their 
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“optimal outcomes” group (i.e., children who had previously received an autism diagnosis but no longer 

met diagnostic criteria), although it is noted that both groups achieved mean scores within the average 

range.   

Overall, the pattern of relative academic strengths and weaknesses demonstrated by autistic 

children suggests that these children may tend to struggle in abstract and inferential skill areas such as 

reading comprehension, written expression, and problem-solving, while performing at an average or 

above-average level in concrete, procedural tasks such as basic word reading, spelling, and 

mathematical calculation (Keen et al., 2016; Kurth & Mastergeorge, 2010; Myles et al., 2001). 

Variability in cognitive ability and academic achievement 

Autistic children demonstrate significant variability in cognitive ability and academic 

achievement. Studies in this area consistently find a wide range of cognitive ability within samples, 

with both IQ scores and academic achievement scores often ranging from extremely low to extremely 

high (Keen et al., 2016). For example, while Eaves and Ho (1997) found mean verbal IQ (VIQ) and 

performance IQ (PIQ) scores of 58 and 62 in their sample of autistic students, individual VIQ scores 

ranged from 5 to 135, and PIQ scores ranged from 5 to 114. Barnhill et al. (2000) found a mean VIQ 

of 99, mean PIQ of 97, and mean FSIQ of 98 in their sample of children and adolescents diagnosed 

with Asperger’s Syndrome; however, individual VIQ scores ranged from 55 to 146, PIQ scores 

ranged from 59 to 137, and FSIQ scores ranged from 66 to 144. Similarly, Mayes and Calhoun 

(2003a) found FSIQ scores ranging from 14 to 143 in their sample of autistic children.  

In terms of academic achievement, Griswold et al. (2002) noted wide variation in 

participants’ performance on the Wechsler Individual Achievement Test (The Psychological Corp., 

1992); although mean subtest scores generally fell in the average range, individual achievement 

scores ranged from well below average to well above average across most subtests. Kurth and 

Mastergeorge (2010) also identified wide variability in academic achievement scores, with 

participants in their sample of autistic students with IQ ≤ 70 attaining scores on the Woodcock-

Johnson III Tests of Achievement (McGrew & Woocdock, 2001) which ranged from the average 
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range to more than four standard deviations below the average. These results demonstrate that caution 

should be exercised when using mean scores as a measure of IQ or academic achievement in groups 

of autistic children, as mean scores are unlikely to provide an accurate reflection of the true range of 

ability within a sample.  

A significant discrepancy between cognitive ability and academic achievement in a particular 

skill area is one of the key indicators of learning disability, and although this does not necessarily 

justify a diagnosis of learning disability for clinical purposes, such a discrepancy has been considered 

indicative of learning disability for the purpose of research (Estes et al., 2011; Jones et al., 2009). 

Studies regarding the presence of cognitive ability-achievement discrepancies in autistic children have 

noted that this particular form of variability in academic achievement is common, with rates of 

ability-achievement discrepancy found to be as high as 92% (S. H. Kim et al., 2017). It is important to 

note that discrepancy between cognitive ability and achievement does not necessarily imply poor 

achievement or learning disability; in fact, a significant proportion of autistic children have been 

found to demonstrate significantly better than predicted academic performance in at least one 

academic skill area (Estes et al., 2011; S. H. Kim et al., 2017).  

Some authors have attempted to investigate ability-achievement discrepancies by grouping 

autistic children based on their academic achievement profiles. For example, Jones et al. (2009) 

classified 14% of their participants into a “reading peak” group and 10% into a “reading dip” group, 

based on significant academic strength or weakness in reading. A further 16% were classified into an 

“arithmetic peak” group and 6% into an “arithmetic dip” group, with the remaining 58% of 

participants unclassified. Wei, Christiano, Yu, Wagner, and Spiker (2015) identified different 

achievement patterns in their participant group, with 39% falling into an “average achieving” group, 

9% into a “hyperlexia” (i.e., high achievement in reading) group, 20% into a “hypercalculia” (i.e., 

high achievement in mathematics) group, and the remaining 32% falling into a “lower achieving” 

group. The inconsistencies in achievement profiles identified by these two quite similar studies 

emphasise the broad range of variability in academic achievement within the autistic population.  
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Worth noting is that studies utilising subjective rather than standardised measures of 

academic achievement tend to be more likely to identify academic underperformance, and less likely 

to find evidence for high achievement. Ashburner et al. (2010) investigated discrepancies between 

cognitive ability and academic achievement by comparing IQ scores with teacher ratings of academic 

performance. This study found that 54% of autistic students in the sample were underperforming 

academically, compared to only 8% of non-autistic students. In a second study using teacher-report as 

a measure of academic achievement, Eaves and Ho (1997) found that teachers rated more than half of 

autistic participants as being “weak” in all academic skill areas except spelling. These findings are 

somewhat in contrast to the findings of studies that have used standardised measures of academic 

achievement (which have provided evidence for both academic under- and over-achievement), and 

highlight the importance of using standardised academic assessments to ensure accurate appraisal of 

achievement.   

It is worth highlighting that some studies have found that the direction of ability-achievement 

discrepancy may be related to participants’ IQ. When autistic children with lower IQ (< 80/85) are 

compared to those with higher IQ (≥ 80/85), those with lower IQ tend to demonstrate ability 

exceeding expectations in particular academic skills, while those with higher IQ are more likely to 

demonstrate specific learning disability in particular skill areas (S. H. Kim et al., 2017; Mayes & 

Calhoun, 2003b).  

In terms of overall academic achievement, research to date indicates that autistic children tend 

to perform less well than may be expected. This finding holds particularly true when comparing the 

achievement of autistic children to non-autistic children, either through comparison groups or 

standardised norm groups. Evidence also exists to indicate the presence of significant discrepancies 

between actual academic performance in specific skill areas and predicted academic performance 

based on IQ; however, these findings are less consistent, and indicate that autistic children are capable 

of academic achievement which is both significantly poorer, and significantly better, than predicted 

achievement.  
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Anxiety and academic outcomes in non-autistic children 

Research regarding the impact of anxiety symptoms on academic outcomes tends to fall 

within two groups: first, research that examines the construct of anxiety within the broader categories 

of “emotional and behavioural disorders” (EBD) or “internalising disorders”; and second, research 

that explicitly examines the specific construct of anxiety symptomatology. Given the range of 

different conditions subsumed under the EBD and internalising categories, it can be difficult to infer 

the specific effects of anxiety symptoms from this body of research; however, given that research 

specifically investigating the academic impact of anxiety is somewhat limited to date, it is useful to 

consider research from both of the above categories.    

Emotional and behavioural disorders 

A clear association has been established between EBD and academic performance, with the 

presence of EBD consistently predicting poorer academic outcomes (Lane, Carter, Pierson, & 

Figure 3.6. Anxiety and academic outcomes. 
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Glaeser, 2006; Masten et al., 2005; Nelson, Benner, Lane, & Smith, 2004; Reid, Gonzalez, Nordness, 

Trout, & Epstein, 2004; Trout, Nordness, Pierce, & Epstein, 2003). In a comprehensive meta-analysis 

of literature spanning five decades, Trout et al. (2003) found that 32 out of the 35 relevant data sets 

(i.e., data sets including information regarding students’ academic status) reported students with EBD 

as performing below grade/age level academically. In 15 out of 23 relevant data sets (i.e., data sets 

providing a comparison of the performance of students with EBD to the performance of non-disabled 

students), students with EBD were found to perform less well academically than non-disabled 

comparison groups, and generally performed at a similar level to comparison groups with learning 

disability or ADHD. In a similar meta-analysis, Reid et al. (2004) found that students with EBD 

performed significantly less well than non-disabled comparison groups across all academic subject 

areas, with the most significant differences evident in mathematics and spelling. Reid et al. found that 

75% of students with EBD achieved overall academic scores which fell below the mean score of the 

non-disabled comparison group, with the mean achievement level for students with EBD equivalent to 

the 25th percentile of the comparison group.  

In their review of the literature regarding anxiety symptoms in children with EBD, 

Schoenfeld and Janney (2008) identified eight studies which considered the association between 

anxious symptomatology and academic performance. The included studies involved participants 

across a range of ages, with wide variation in sample sizes and varying methods for the assessment of 

anxiety symptoms and academic performance. Despite this, seven of the eight included studies 

identified a relationship between anxiety symptoms and academic performance, with six of the seven 

linking increased anxious symptomatology to poorer academic performance. The consistency of these 

findings, despite differences in research methods, suggests that the relationship between anxiety 

symptoms and academic performance may be robust. Of note, the one study which found increased 

anxiety symptomatology was linked with improved academic performance (Mattison, Spitznagel, & 

Felix, 1998) compared students with depressive and/or anxiety disorders to students with other EBDs 

including ADHD, Conduct Disorder, and/or Oppositional Defiant Disorder, rather than using a non-

clinical comparison group. Importantly, most studies included in the literature review by Schoenfeld 
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and Janney (2008) failed to use a standardised measure of academic performance, instead using non-

standardised academic scores or subjective measures such as teacher or student perception of 

academic achievement; this may reduce the validity of findings regarding academic performance. 

 Riglin et al. (2014) conducted a meta-analysis of 26 longitudinal studies examining the 

relationship between emotional disorders and school achievement. Included in this meta-analysis were 

studies investigating the broader category of internalising disorders as well as the narrower categories 

of depressive and anxiety disorders; of the 26 included studies, nine reported results relating 

specifically to anxiety symptomatology. Riglin et al. identified a relationship between anxiety 

symptoms and school failure, with anxious students significantly more likely to fail compared to non-

anxious students. In contrast, no relationship was identified between anxiety symptoms and school 

grades in the total sample; however, effects became significant when moderating for age and location 

(i.e., the country in which the study was conducted).   

Riglin et al. (2014) noted that anxiety symptoms appear to have a more significant detrimental 

impact on academic performance as children age, with a greater impact on school grades evident for 

older adolescents compared to younger adolescents. The authors also noted a more significant 

relationship between anxiety symptoms and school grades for girls when compared to boys, indicating 

that gender may moderate this relationship. With regard to location, the authors noted that in studies 

conducted within North America, higher levels of anxious symptomatology appeared to be associated 

with higher school grades, whereas in studies conducted outside of North America (specifically, in 

Europe and Asia), higher levels of anxious symptomatology were associated with lower school 

grades. Riglin et al. suggest that this relationship may reflect a more supportive learning environment 

for anxious students in North America; it is noted that this relationship may also indicate cultural 

differences in the perception and reporting of anxiety, or cultural differences in school grading 

systems. It is worth noting that the length of follow-up period in the longitudinal studies reviewed did 

not act as a significant moderator of the relationship between anxiety symptoms and academic 

attainment. This suggests that anxious symptomatology has an equally significant impact on both 

short-term and long-term academic performance. Given the relatively small number of studies in the 
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meta-analysis which specifically investigated anxiety symptoms, the above results must be interpreted 

with caution.  

Anxiety symptoms and disorders 

The majority of empirical studies that have directly investigated the impact of anxiety 

symptoms on academic outcomes have found evidence for a significant relationship between these 

factors. For example, Nail et al. (2015) investigated parent-reported academic skill impairment in a 

sample of clinically anxious youth, and found that close to half of the sample were reported as 

experiencing impairment in at least four of the seven academic skills studied, while only 28% of the 

sample were reported to be unimpaired. It is noted that this study did not include a non-clinical 

control group; therefore, it is unclear whether the levels of impairment reported by parents are higher 

than may be expected in a non-anxious sample. In a longitudinal intervention study by Wood (2006), 

which also used parent-report as an outcome measure, reductions in anxiety symptomatology 

following cognitive behavioural therapy intervention were associated with significant improvements 

in parent ratings of children’s school performance.  

School attendance and school leaving have also been associated with anxiety symptoms. 

According to a national survey of mental health and well-being (Lawrence et al., 2016), Australian 

adolescents with anxiety disorders missed an average of 9 school days per year due to symptoms of 

anxiety. In a retrospective study of clinically anxious adults, 49% of the sample reported that they felt 

they had left school prematurely. Of those, more than half attributed their premature school-leaving to 

factors related to anxiety, such as feelings of nervousness whilst at school or difficulties with public 

speaking (Van Ameringen et al., 2003).  

In their community sample of school students in Italy, Mazzone et al. (2007) found that 

students with self-reported levels of anxiety symptoms meeting clinical cut-offs had significantly 

poorer school grades than students with anxiety symptoms below clinical cut-offs. Mazzone et al.  

found that the relationship between anxiety symptoms and school grades existed only when anxiety 

symptoms were considered as a categorical variable (i.e., clinical versus non-clinical); no significant 
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relationship was found between anxiety severity scores and school grades. This suggests that it is the 

specific presence of a clinical level of anxiety symptomatology which impacts academic performance, 

rather than the experience of anxiety symptoms more broadly. The authors suggest that low levels of 

anxiety may actually contribute to improved academic performance, with the negative impact of 

anxiety on academic outcomes only evident when impairing levels of anxiety are present (Mazzone et 

al., 2007). This finding is consistent with Hebb’s (1955) theory regarding arousal and performance, in 

which a mild to moderate level of emotional arousal (such as fear or anxiety) is necessary to prompt 

motivation, while high levels of emotional arousal inhibit performance due to the overwhelming 

impact of the emotion. This relationship is demonstrated in Figure 3.6.  

Image removed
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Assessment of academic outcomes in autistic children and children with anxiety disorders 

Various methods are available for the assessment of academic outcomes. These methods can 

be broadly classified into two categories: standardised tools and non-standardised measures. 

Standardised tools used for the assessment of academic outcomes usually comprise academic 

achievement tests that are directly administered to students through a standardised testing process. 

These tools include tests that assess level of achievement across a range of domains, as well as tests 

designed to assess achievement in a specific skill area, such as reading, spelling, or mathematics. 

Examples of standardised assessment tools that have commonly been used for the assessment of 

academic outcomes in both autistic children and children with anxiety include the Woodcock-Johnson 

Tests of Achievement (McGrew & Woocdock, 2001), the Wechsler Individual Achievement Test 

(The Psychological Corp., 1992), and the Wide Range Achievement Test (Keen et al., 2016; Reid et 

al., 2004; Wilkinson & Robertson, 2006). Additionally, some standardised assessment tools designed 

to provide a broad assessment of a child’s functioning (e.g., the Child Behavior Checklist; Achenbach 

& Rescorla, 2001) include items and/or subscales which provide an assessment of academic 

achievement. This assessment approach generally requires participants (commonly parents or 

teachers) to rate a student’s level of achievement based on their own perception (Nail et al., 2015; 

Wood, 2006). Non-standardised measures for the assessment of academic outcomes vary widely, and 

may include measures such as school grades (e.g., Mazzone et al., 2007), rates of school failure 

(Riglin et al., 2014), or self/other-report of perceived achievement (e.g., Van Ameringen et al., 2003).  

Arguments exist for the value of all of the above measurement approaches. Reid et al. (2004) 

argue that non-standardised measures have been overused in the research regarding EBD and 

academic outcomes, noting a heavy reliance on age- and grade-equivalent scores in this literature. 

They suggest that this limits the utility of research findings by failing to allow for normative 

comparisons and comparisons across studies. Conversely, Keen et al. (2016) note the heavy reliance 

on standardised measures of academic achievement within the literature regarding autism and 

academic outcomes. They argue that standardised tools should be supplemented with non-
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standardised measures to ensure that concerns of relevance to parents and teachers are represented in 

research findings. As is the case with the assessment of anxiety symptoms in autistic children, it 

appears that the most effective method for ensuring accurate, useful, and relevant assessment of 

academic outcomes in autistic students and/or students with anxiety disorders may be a multi-method, 

multi-informant assessment process.  

Anxiety symptoms and academic outcomes in autistic children 

The relationship between anxiety symptomatology and academic outcomes in autistic 

children has, to date, received extremely limited empirical consideration. To the author’s knowledge, 

no previous research has specifically explored a relationship between anxiety symptoms and academic 

achievement in autistic children, and only two studies have investigated the impact of anxiety 

symptomatology on school functioning in this population. The first of these was an exploratory study 

conducted by Gadow, DeVincent, and Schneider (2008). This study examined parent- and teacher-

rated psychiatric symptomatology, including symptoms consistent with GAD, Separation Anxiety 

Figure 3.8. Autism, anxiety, and academic outcomes. 
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Disorder, and Specific Phobia in a sample of 238 autistic children. The study also considered parent- 

and teacher-rated social, academic, and adaptive functioning using the Child Behavior Checklist 

(Achenbach, 1991a) and the Teacher Report Form (Achenbach, 1991b). The authors identified only 

limited associations between psychiatric symptoms and school functioning, with teacher-reported 

ADHD symptomatology the most valuable predictor of school functioning. Teacher-reported 

generalised anxiety symptoms were predictive of children’s behaviour at school, but no other 

associations were identified between anxiety symptomatology and school functioning.  

The second relevant study was an intervention study which aimed to improve school 

functioning in autistic students through participation in an adapted cognitive behavioural therapy 

program addressing anxiety symptomatology (Ohan et al., 2016). The authors found that the 

intervention was successful in reducing parent-reported anxiety symptomatology and anxiety-related 

life interference, but did not significantly reduce child-reported anxiety symptoms. Of particular 

relevance, children were less likely to miss school following the intervention; however, there were no 

significant changes in parent-rated satisfaction with their child’s school grades, frequency of skipping 

classes, or frequency of arriving to school late, and no significant changes in child-reported academic 

self-efficacy, school liking, or school avoidance following completion of the cognitive behavioural 

therapy program. Of note, this study relied on parent- and child-reported measures of school 

functioning rather than a standardised measure of academic achievement, and included a small sample 

of only 18 children. Therefore, these results must be interpreted with caution.   

Although studies directly investigating the relationship between anxiety symptoms and 

academic outcomes in autistic children are rare, a number of studies have measured both of these 

constructs in autistic samples, with mixed findings. For example, in a study comparing girls with 

Asperger’s Syndrome to girls with specific learning disabilities, McKnight and Culotta (2012) found 

no significant differences in academic achievement between the two groups, with both groups scoring 

within the average range on all subscales of the Woodcock-Johnson Tests of Achievement-III 

(McGrew & Woocdock, 2001). However, significant differences did exist in terms of behavioural 

measures, as girls with Asperger’s Syndrome scored significantly higher on most subscales of the 
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Child Behavior Checklist (Achenbach, 1991a) and the Global Assessment of Functioning (American 

Psychiatric Association, 2000), with higher scores indicating greater difficulties. Notably, girls with 

Asperger’s Syndrome scored significantly higher than girls with learning disabilities on the anxiety 

subscales of both behavioural assessments. This study did not directly investigate the relationship 

between anxiety symptoms and academic outcomes; however, in this case results demonstrated 

average levels of academic performance despite elevated levels of anxious symptomatology in an 

autistic participant group. Of note, this study excluded potential participants on the basis of anxiety 

disorder diagnoses; it is likely that this may have influenced findings, particularly in light of the 

previously discussed research indicating that subclinical levels of anxiety may facilitate improved 

performance (Hebb, 1955; Mazzone et al., 2007).  

Contrasting with the findings of McKnight and Culotta (2012), Ashburner et al. (2010) also 

investigated the constructs of anxiety and academic outcomes in a sample of autistic children. In this 

study, Ashburner et al. compared a group of autistic primary school students to an age- and gender-

matched group of non-autistic students, using teacher-report versions of the Conners’ Rating Scales – 

Revised (Conners, 1997) and the Achenbach System of Empirically Based Assessment (Achenbach & 

Rescorla, 2001) as measures of various emotional and behavioural constructs as well as academic 

achievement. The authors found that autistic students scored significantly higher than non-autistic 

students on all subscales and indexes within the Conners’ Rating Scales – Revised and on all scales 

within the Achenbach System of Empirically Based Assessment with the exception of somatic 

complaints, suggesting that autistic students experience significantly more emotional and behavioural 

difficulties than their non-autistic peers. Notably, students in the autistic group had a mean score of 

60.75 on the anxious-shy subscale of the Conners’ Rating Scales – Revised, which was significantly 

higher than the non-autistic mean group score of 48.86; autistic students also scored significantly 

higher on the anxious-depressed subscale of the Achenbach System of Empirically Based Assessment, 

with a mean score of 6.46 compared to the non-autistic group mean of 2.36.  

Within the same participant group, Ashburner et al. (2010) compared teacher ratings of 

students’ academic achievement (as measured through the Achenbach System of Empirically Based 
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Assessment) with students’ scores on the Kaufman Brief Intelligence Test (Kaufman & Kaufman, 

1990). Based on this comparison, 54% of the children in the autistic group were found to be 

underperforming academically, versus only 8% of the non-autistic group. Therefore, although this 

study did not directly investigate the relationship between anxiety symptoms and academic outcomes, 

the authors did demonstrate significantly heightened levels of anxious symptomatology and very high 

rates of academic underperformance within the same group of autistic children.  

More recently, in a nationwide study examining the educational needs of Australian autistic 

children, a participant group of parents, educators, and specialists rated anxiety third in a list of 

characteristics that impact on learning, with anxiety outranking issues such as academic support and 

sensory needs. In the same study, anxiety disorder was ranked as the co-occurring condition which 

has the greatest impact on the support needs of autistic students. Notably, anxiety disorder was rated 

as having a greater impact on educational support needs than conditions such as ADHD, intellectual 

impairment, and Conduct Disorder (Saggers et al., 2016). Other recent findings in the Australian 

context indicate that, based on parent perceptions, as many as 78% of autistic children may experience 

feelings of anxiety in the school environment, compared to 53% who experience anxious feelings at 

home (D. Adams, Young, Simpson, & Keen, 2018). In contrast, a similar study found that only 22% 

of autistic students were rated by teachers as having elevated total levels of anxiety using a measure of 

school-based anxiety symptoms, with 27% of participants rated as having elevated symptoms of GAD 

and 14% rated as having elevated symptoms of Social Anxiety Disorder (D. Adams, Simpson, & 

Keen, 2018). These findings highlight the need for increased recognition and understanding of 

anxious symptomatology in autistic children within educational settings.  

As demonstrated above, the current evidence regarding the relationship between anxiety 

symptoms and academic achievement in autistic students is inconclusive. Although some findings 

(e.g., Saggers et al., 2016) suggest that anxiety symptoms have a substantial impact on academic 

outcomes, other studies (e.g., Ohan et al., 2016) shed doubt on this association. This research project 

will add to the current evidence base on this topic by broadening our understanding of both typical 

and atypical anxious symptomatology as experienced by autistic children, and by measuring academic 
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achievement using a reliable, standardised assessment tool, in order to provide valuable and original 

insight into the relationship between anxiety symptoms and academic outcomes in autistic children.  

3.5 – Literature summary and research questions 

In summary, autism is a lifelong neurodevelopmental condition which is currently estimated 

to have a prevalence of approximately 1.25 – 2.5%. Research indicates that autistic children 

experience clinically significant levels of anxiety at a much greater prevalence than non-autistic 

children, with the prevalence of impairing anxiety symptoms in autistic children estimated at 40% 

(e.g., Simonoff et al., 2008; van Steensel et al., 2011) compared to approximately 10 – 15% in non-

autistic children (Costello et al., 2005; Costello et al., 2003; Kessler et al., 2012). However, estimates 

of the prevalence of anxiety symptomatology in autistic children vary widely between studies, with 

identified rates of anxiety symptoms ranging from 7.5 – 84.1% (Lopata et al., 2010; Muris et al., 

1998). Studies have examined the impact of age, gender, level of autistic characteristics, specific 

autism diagnosis, cognitive ability, and social difficulties as potential predictors of anxiety symptoms 

in autistic children, with largely inconclusive findings to date (Kerns & Kendall, 2012). Theoretical 

and empirical research has suggested that autistic children are likely to experience typical symptoms 

of anxiety, consistent with the symptoms experienced by non-autistic children; and also atypical 

symptoms of anxiety, which are unique to the autistic population and related to the core 

characteristics of autism (Kerns & Kendall, 2012; Kerns et al., 2014).  

Evidence regarding the impact of anxiety symptoms on daily functioning and outcomes for 

autistic children is limited to date, but suggests that anxious symptomatology may have a detrimental 

impact on quality of life, over and above the impact of autistic characteristics (Ozsivadjian et al., 

2012; van Steensel et al., 2012). Additionally, research has identified that assessment of anxiety 

symptoms in autistic children can be problematic, and in particular may fail to measure atypical 

anxiety symptoms accurately. Further research is required in order to increase understanding of the 

phenomenology of anxiety symptomatology in autistic children, to develop and validate accurate 
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methods for assessing anxiety symptomatology in autistic people, and to illuminate any impact that 

anxiety symptoms may have on daily functioning and outcomes for autistic children.  

Research has demonstrated significant variability in the academic achievement of autistic 

children, including variability in achievement between individuals and across academic skill areas. 

Despite this wide variability, as a group, autistic children tend to underperform academically, both in 

comparison to their same-age peers and in comparison to expected performance based on IQ. 

Research suggests a number of factors that may predict the academic achievement of autistic students, 

including IQ (Mayes & Calhoun, 2007), age (Manti et al., 2011), educational placement (Kurth & 

Mastergeorge, 2010), and the student’s specific autistic characteristics (Ashburner et al., 2008; Estes 

et al., 2011); however, evidence in this area is limited to date. Further study is required in order to 

provide a deeper understanding of factors that predict academic achievement for autistic students.  

In non-autistic samples, anxiety symptomatology has been found to predict poorer academic 

outcomes, both in samples of students with emotional and behavioural disorders (e.g., Schoenfeld & 

Janney, 2008) and in research regarding anxiety disorders specifically (e.g., Riglin et al., 2014). For 

non-autistic students, increased anxiety symptoms have been linked with below-grade-level academic 

performance (Mazzone et al., 2007), school failure (Riglin et al., 2014), and academic skill 

impairment (Nail et al., 2015). To date, the impact of anxiety symptomatology on the academic 

outcomes of autistic students has received very limited attention in the empirical literature.  

The current research project aims to investigate autistic children’s experiences of anxiety 

symptomatology and academic achievement, and to identify whether these two areas of increased risk 

are interrelated. In order to achieve this aim and address the identified gaps in knowledge regarding 

autism, anxiety symptoms, and academic achievement, this thesis will answer the following research 

questions: 

1. What is the prevalence of anxiety symptomatology in a sample of Australian autistic 

students? 
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2. What is the prevalence and phenomenology of anxiety symptomatology in autistic students

when atypical symptomatology is considered?

3. Do multiple informant groups demonstrate consensus in their reporting of autistic students’

anxiety symptomatology?

4. Do autism-specific and non-autism-specific measures demonstrate concordance in their

assessment of autistic students’ anxiety symptomatology?

5. How does anxiety symptomatology impact on the daily functioning of autistic students?

6. How well do a sample of Australian autistic students perform academically?

7. Is anxiety symptomatology associated with academic achievement for autistic students?
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Chapter 4 – Research approach and design 

4.1 – Epistemology, ontology, and methodology 

This research project is grounded in a modified objectivist epistemology. While the 

objectivist epistemology assumes that objects and beings possess inherent meaning independent of the 

researcher’s perception or experience (Crotty, 1998), a modified objectivist epistemology recognises 

that the inherent meaning possessed by objects and beings cannot be fully understood by researchers 

(Lincoln, Lynham, & Guba, 2011). In line with the modified objectivist epistemology, this research 

project adopts a post-positivist ontology, such as that proposed by Popper (1972). The post-positivist 

theoretical perspective accepts that a single true reality exists; however, it acknowledges that this truth 

can only ever be approximated through research. Post-positivism supports the use of the scientific 

method in efforts to approximate reality and gain new knowledge (Lincoln et al., 2011, p. 102). As in 

the positivist approach, post-positivist researchers are seen as observers of reality who analyse and 

interpret data without influencing its meaning (Cohen, Manion, & Morrison, 2000). Researchers 

should remain objective and distant from the object of research, with a focus on preserving the 

scientific rigour of the research process; however, in contrast to the positivist approach, the post-

positivist ontology acknowledges that researchers are concerned about the results of the research 

process (Lincoln et al., 2011). Research within the post-positivist ontology is conducted with the aim 

of describing reality as accurately as possible, in order to draw conclusions based on incomplete data 

(Lincoln et al., 2011). 

This research project used a correlational research design. Correlational research is a 

quantitative research methodology used to identify relationships between two or more variables 

(Cresswell, 2008; Mertler & Charles, 2005); in such research, attempts are made to identify 

relationships between variables by detecting statistical associations between the variables of interest 

and examining the direction, form, and strength of these relationships (Cohen et al., 2000; Cresswell, 

2008). Correlational research generally falls into two broad categories: explanatory or relational 
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research and predictive research. The former simply examines the extent to which variables of interest 

co-vary, while the latter aims to identify one or more variables that can accurately predict a particular 

outcome in an associated variable (Cohen et al., 2000; Cresswell, 2008). The current research project 

sought to explore and identify relationships between the variables of interest, but did not seek to draw 

conclusions regarding predictive relationships, meaning this was an explanatory research project.  

4.2 – The Longitudinal study of Australian Students with Autism 

The current research project forms part of the Longitudinal study of Australian Students with 

Autism (LASA). The LASA is a 6-year longitudinal research study which is an initiative of the 

Cooperative Research Centre for Living with Autism (Autism CRC), established and supported under 

the Australian Government’s Cooperative Research Centres Program. The LASA aims to explore 

factors that improve or impede the educational, behavioural, and social participation and outcomes of 

autistic students. It involves two participant cohorts, aged 4 – 5 years and 9 – 10 years at the time of 

recruitment, with approximately 140 student participants in each cohort. For the purpose of the 

current research project, only the 9 – 10-year-old cohort of the LASA is relevant; the 4 – 5-year-old 

cohort is not included in this research project.  

LASA participants comprise a self-selecting sample, recruited from across Australia with the 

assistance of various Australian state and national autism organisations and through calls for 

participation distributed via social media. Data are being gathered through comprehensive online 

questionnaires, administered annually to each student’s parent (or primary caregiver) as well as to 

classroom teachers and school principals. Supplementary data, in the form of pre-existing allied health 

assessment reports, are collected from consenting parents. The data collection phase of the project is 

anticipated to span a total of 6 years. At the time of writing, the LASA study has finalised data 

collection for the first 3 years of the longitudinal project. For a detailed description of the LASA 

methodology, see Roberts et al. (2018). The current research project used data from the first 2 years of 

the LASA, as well as additional data collected from a subgroup of the total LASA 9 – 10-year-old 
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cohort specifically for this project. 

4.3 – Overview of the research design 

This thesis is made up of four studies which are reported in two published articles (Chapters 5 

and 6), one article submitted for publication (Chapter 7), and one results chapter (Chapter 8). The 

participant group and data collection methods differ between studies, with Studies Two, Three, and 

Four (reported in Chapters 6, 7, and 8) all utilising the same participant group and data collection 

process, and Study One (reported in Chapter 5) using a different participant group and data collection 

process. Therefore, details of the participant group and data collection methods used in Study One are 

described separately.    

Study One (Chapter 5) 

Participants 

All participants from the total 9 – 10-year-old cohort of the LASA who had complete parent-

report data on the ASC-ASD Parent version (ASC-ASD-P) and Social Communication Questionnaire 

(SCQ) scores of 11 or greater were included in Study One. Of the 140 participants originally included 

in the 9 – 10-year-old LASA cohort, 104 had complete data available on the ASC-ASD-P. Of these, 

four scored below 11 on the SCQ. This resulted in a total sample of 100 participants, equating to 71% 

of the original cohort. All participant children were aged between 9 and 12 years at the time of data 

collection. The 9 – 10-year-old cohort was selected for this study as the ASC-ASD was designed for 

use with children aged 8 years and above. Demographic characteristics for the total sample of 100 are 

shown in Table 4.1.  



89 

Table 4.1 

Demographic Characteristics for the Total Study One Participant Sample 

Mean (SD)/n (%) 

Child’s age (years) 11.04 (0.65) 

Child’s gender (male) 78 (78%) 

Indigenous origin Indigenous 5 (5%) 

Additional diagnosis or medical 

condition (as reported by parents) 

Any additional diagnosis 66 (66%) 

ADHD/ADD 34 (34%) 

Anxiety 26 (26%) 

Intellectual disability/Global 

developmental delay 

8 (8%) 

ODD 7 (7%) 

Asthma 6 (6%) 

Child’s education setting Mainstream (with or without support) 75 (75%) 

Special school 14 (14%) 

Both mainstream and special school 5 (5%) 

Other 6 (6%) 

Informant’s education (tertiary) 76 (76%) 

Informant’s main occupation Employed (full- or part-time) 60 (60%) 

Full-time carer 30 (30%) 

Study (full- or part-time) 6 (6%) 

Unemployed 4 (4%) 

Data collection 

For Study One, all data were gathered as part of the LASA through annual online 

questionnaires completed by one parent for each participant child. To administer the annual 
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questionnaires, each parent is emailed a personalised link to the online questionnaire that is hosted 

through the Qualtrics survey platform. During the second to sixth years of the LASA, each 

personalised link is emailed 12 months following that participant’s completion of the previous 

questionnaire, ensuring that data are gathered annually for each participant. This results in a staggered 

data collection process, with participants receiving their personalised link between March and 

December each year. Parents complete the questionnaire at their own pace, with responses 

automatically saved as the participant progresses through the questionnaire. Participants may exit and 

return to the questionnaire multiple times in order to complete the items in more than one session, if 

desired, and are given a maximum of one month to complete the questionnaire.  

Of particular relevance to this study, the LASA questionnaire included the ASC-ASD-P, the 

Vineland Adaptive Behavior Scales – Second Edition (VABS-2), and the Social Communication 

Questionnaire (SCQ). The ASC-ASD-P was first administered as part of the LASA during the second 

year of the longitudinal study (2016), as the measure was not published or available for inclusion in 

the first year. Therefore, this study used ASC-ASD-P and VABS-2 data from the second year of the 

LASA, collected between March and December 2016. The SCQ was only administered to parents 

during the first year of the longitudinal study; therefore, the current study utilised SCQ data from the 

first year of the LASA (collected between March and December 2015).  

Studies Two to Four (Chapters 6 – 8) 

Participants 

All participants from the total 9 – 10-year-old cohort of the LASA who were living within the 

South-East and Central Queensland region at the time of data collection were invited to participate in 

Studies Two to Four. All participant children were aged between 10 and 12 years at the time of data 

collection. Again, the 9 – 10-year-old cohort was selected as the anxiety measures used in these 

studies were designed for use with children aged 8 years and above. The South-East and Central 

Queensland region was selected in order to facilitate the face-to-face administration of assessments by 
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the Brisbane-based author.  

A total of 54 families were invited to participate, and of these, 32 (59%) families agreed to 

participate in additional data collection. One additional assessment session was conducted with each 

of these families; one family also required a follow-up session as the child was unable to participate in 

the first scheduled assessment session. Of the 32 families who participated in additional data 

collection, two were later discovered to have scores below the chosen cut-off of 11 on the SCQ and 

were therefore excluded from all data analyses, resulting in a total participant sample of 30. One child 

was unable to complete the child-report anxiety measures (ASC-ASD, SCAS, and Child Anxiety Life 

Interference Scale [CALIS]) due to comprehension difficulties; therefore, only KTEA-3 Brief and 

parent-report data were available for this participant family. One child was unable to complete all 

child-report measures; therefore, only parent-report data were available for this participant family. Six 

parents opted not to complete the online questionnaire during the second year of the LASA study; 

therefore, ASC-ASD-P data were not available for these families. Demographic characteristics for the 

total sample of 30 are reported in Table 4.2.  

Data collection  

For Studies Two to Four, all eligible LASA participants (i.e., those in the 9 – 10-year-old 

cohort living in South-East and Central Queensland) were contacted by the LASA Project Coordinator 

and invited to participate. Potential participants were emailed a copy of the recruitment flyer 

(Appendix B), the parent information and consent forms (Appendices C and D), and the student 

information and consent forms (Appendices E and F). Consenting parents were then contacted by the 

author to arrange a face-to-face assessment session. The process for participant recruitment to 

additional data collection sessions is displayed in Figure 4.1.  
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Table 4.2  

Demographic Characteristics for the Total Study Two to Four Participant Sample 

Mean (SD)/n (%) 

Child’s age (years) 11.2 (0.62) 

Child’s gender (male) 25 (83%) 

Indigenous origin 1 (3%) 

Additional diagnosis or medical 

condition (as reported by parents) 

Any additional diagnosis 20 (67%) 

ADD/ADHD 10 (33%) 

Anxiety 7 (23%) 

Sensory Processing Disorder 3 (10%) 

Child’s education setting Mainstream (with or without support) 21 (70%) 

Mainstream and special school 2 (7%) 

Not specified 7 (23%) 

Informant’s education (tertiary) 20 (67%) 

Informant’s main occupation Employed (full- or part-time) 22 (73%) 
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Figure 4.1. Process for additional data collection sessions. 
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Time 1 online data collection for the LASA took place from March – December 2015, and 

Time 2 online data collection took place from March – December 2016. Additional data collection for 

this study took place from October 2016 – March 2017, with an average of approximately three 

months between parents’ completion of the LASA Time 2 online questionnaire, and additional 

assessment sessions. Additional data collection took place either at the family home (n = 27) or at a 

suitable alternative location (n = 5) nominated by participants, such as a local library. Assessment 

locations were selected in order to ease the burden of participation by reducing or removing the need 

for families to travel, and thereby reducing associated time commitments, costs, and stresses.  

Prior to the assessment session, parents were provided with a visual explanation of the 

assessment process (Appendix G) which could be used to prepare children for the assessment session 

if required. At the commencement of the additional data collection session, parents provided written, 

informed consent for both their own and their child’s participation in the assessment session. Also at 

the commencement of the assessment session, children were given a written assent form summarising 

the assessment process, and this summary was explained to children verbally. Children provided their 

written assent for participation. Children were also provided with a visual schedule (Appendix H) that 

was used to track progress through the assessment session.  

Parents completed the SCAS-PV and CALIS-PV questionnaires in hard-copy. Parents 

completed these assessments independently; however, the author was available to assist as required. 

The ASC-ASD-P and SCQ were completed by parents as part of the LASA online questionnaires, and 

therefore were not included in the additional data collection session. Children completed the KTEA-3 

Brief, SCAS-CV, ASC-ASD, and CALIS-CV electronically using the author’s iPad. The KTEA-3 

Brief was administered by the author, and the remaining assessments were completed independently 

by children while under the supervision of the author, with assistance provided when necessary.  

At the conclusion of the assessment session, parents received a AUD$15 gift card in exchange 

for their participation, and children received a sensory toy valued at approximately AUD$5. After the 

assessment session, parents were offered a brief feedback report summarising their own and their 
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child’s responses to the various assessments administered; an example feedback report is included in 

Appendix I. Parents were also offered a list of professional resources to access at their discretion 

(Appendix J).  

Measures 

Spence Children’s Anxiety Scale (SCAS) 

The SCAS (Spence, 1998) is a well-established measure for the assessment of symptoms 

relating to DSM-IV anxiety disorders in non-autistic children. It is a brief questionnaire assessment 

available in both child self-report (SCAS-CV) and parent-report (SCAS-PV) versions. Both the 

SCAS-CV and SCAS-PV consist of 38 items measuring specific symptoms of anxiety; the SCAS-CV 

contains an additional six positive filler items. Each item is measured on a 4-point scale with response 

options (0) never, (1) sometimes, (2) often, and (3) always. Scores for the 38 anxiety items are 

summed to produce a total anxiety score, with a maximum total score of 114 for both the child-report 

and parent-report versions. Higher scores indicate more significant levels of anxious symptomatology. 

Both versions of the SCAS include six subscales: OCD (six items); Social Phobia (six items); 

Panic/Agoraphobia (nine items); Separation Anxiety (six items); Physical Injury Fears (five items); 

and GAD (six items). T-scores are available for the total scales and subscales of both the SCAS-CV 

and SCAS-PV, with a t-score of 60 or greater on the total scale or any subscale considered indicative 

of clinically significant levels of anxious symptomatology.   

The SCAS demonstrates good psychometric properties in non-autistic samples (Nauta et al., 

2004). In autistic samples, it has been found to have acceptable to excellent internal consistency, 

reliability, and convergent and discriminant validity (Jitlina et al., 2017; Magiati et al., 2017); 

however, a number of studies have failed to find support for the original six-factor structure of the 

SCAS in autistic children (Glod et al., 2017; Jitlina et al., 2017; Magiati et al., 2017). Despite 

concerns regarding the factor structure of this assessment in an autistic sample, the SCAS was 

selected for use in this project as a number of reviews have identified this measure as a promising tool 
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for the assessment of anxiety symptomatology in autistic children and youth (Grondhuis & Aman, 

2012; Wigham & McConachie, 2014; Zainal et al., 2014). 

SCAS-CV items were administered to children electronically using Qualtrics survey software, 

presented on the author’s iPad (see Appendix K for an example). Permission for electronic 

administration of the assessment was granted by the SCAS-CV author. Children were required to read 

each item and respond by touching the appropriate response option on the iPad screen. Two children 

did not attempt the SCAS-CV, and were excluded from all relevant analyses. No missing data was 

identified in responses to the SCAS-CV. The SCAS-PV was administered to parents in hard-copy 

format. Two participants failed to respond to one item each on the SCAS-PV. These missing items 

were treated conservatively, and scored as (0) never.  See Appendices L and M for a complete listing 

of SCAS-CV and SCAS-PV items.  

Anxiety Scale for Children with Autism Spectrum Disorders (ASC-ASD) 

The ASC-ASD (Rodgers et al., 2016) is a newly developed scale designed to assess 

symptoms of anxiety in autistic children. This scale was developed in response to recent research 

suggesting that standard anxiety assessments may not be appropriate for use with autistic children, as 

they may fail to capture the autism-specific atypical symptoms of anxiety experienced by this 

population (Kerns et al., 2014). The ASC-ASD was selected for use in this study as an additional 

measure of anxiety, in order to supplement data obtained through the SCAS and ensure that both 

typical and atypical anxiety symptomatology was assessed.  

The ASC-ASD is a brief questionnaire assessment available in both child self-report (ASC-

ASD) and parent-report (ASC-ASD-P) versions. Both versions include 24 items, with each item 

measured on a 4-point scale with response options (0) never, (1) sometimes, (2) often, and (3) always. 

Scores from the items are summed to produce a total anxiety score, with a maximum possible score of 

72. Higher scores indicate more significant levels of anxious symptomatology. Two indicative cut-off 

points for the ASC-ASD total scale have been put forward by the authors: Scores ≥ 20 suggest 

“significant anxious symptomatology”, and scores > 24 are considered to be a “more specific 



97 

 

indication of significant anxiety” (Rodgers et al., n.d.). T-scores are not yet available for this measure.    

The ASC-ASD was adapted from the RCADS (Chorpita et al., 2000), and the 24 items 

included in the scale comprise 12 items retained from the RCADS, three items adapted from the 

RCADS, and nine new items developed by the ASC-ASD authors (Rodgers et al., 2016). In line with 

the theoretical basis for the development of the ASC-ASD (Rodgers et al., 2016), the current project 

considered the nine newly developed items as measuring atypical anxiety symptomatology, and the 

remaining 15 items as measuring typical anxiety symptomatology.  

The ASC-ASD includes four subscales: Uncertainty (eight items, seven measuring atypical 

anxiety); Performance Anxiety (five items, one measuring atypical anxiety); Separation Anxiety (five 

items, one measuring atypical anxiety); and Anxious Arousal (six items, none measuring atypical 

anxiety). D. Adams, Simpson, et al. (2018) demonstrated that the ASC-ASD subscales were able to 

explain more variance in anxiety symptomatology than the ASC-ASD total scale alone; therefore, 

analyses in the current thesis explored both subscale and total ASC-ASD scale scores. The ASC-ASD 

has good to excellent reliability and validity, and is significantly correlated with the Screen for Child 

Anxiety Related Emotional Disorders (Birmaher et al., 1999; Rodgers et al., 2016).  

ASC-ASD items were administered to children electronically using Qualtrics survey software, 

presented on the author’s iPad (see Appendix K for an example). Permission for electronic 

administration of the assessment was granted by the ASC-ASD author. Children were required to read 

each item and respond by touching the appropriate response option on the iPad screen. It is noted that 

12 items from the ASC-ASD are identical to items in the SCAS-CV. Given this, the 12 duplicate 

items were administered to children only once, meaning that children responded to a total of 50 items 

assessing symptoms of anxiety rather than 62. No missing data was identified in child responses to the 

ASC-ASD. The ASC-ASD-P was administered to parents electronically, as part of the LASA online 

questionnaire. In Study One, only those parents from the LASA cohort with complete ASC-ASD data 

were included as participants. Of the participant group included in Studies Two to Four, six parents 

did not respond to the ASC-ASD-P, and these participants were excluded from relevant analyses. Of 
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the parents who did respond to the ASC-ASD-P, one participant failed to respond to one item. This 

missing item was treated conservatively, and scored as (0) never. See Appendices N and O for a 

complete listing of ASC-ASD and ASC-ASD-P items.   

Child Anxiety Life Interference Scale (CALIS) 

The CALIS (Lyneham et al., 2013) is a relatively new scale designed to assess the level of life 

interference and impairment experienced by a child and their parent(s) as a result of the child’s 

anxiety symptomatology. The CALIS is designed to be used in conjunction with self-report measures 

of anxious symptomatology, in order to provide a more comprehensive assessment of participants’ 

experiences of anxiety. 

The CALIS is a brief questionnaire assessment available in both child self-report (CALIS-

CV) and parent-report (CALIS-PV) versions. The CALIS-CV consists of nine items, comprising one 

item measuring anxiety-related distress and eight items measuring specific areas of impairment. One 

additional item measuring the impact of a child’s anxious symptomatology on others (i.e., parents, 

teachers, peers) was excluded from analyses based on results from a validation study (Lyneham et al., 

2013). Each item is measured on a 5-point scale with response options (0) not at all, (1) only a little, 

(2) sometimes, (3) quite a lot, and (4) a great deal. Scores for all items are summed to produce a total 

life interference score, with a maximum total score of 36. Higher scores indicate more significant 

levels of anxiety-related life interference. Subscale scores for “at home” and “outside home” domains 

are also available.  

The CALIS-PV consists of 16 items, including eight items measuring specific areas of 

impairment in the child’s life, seven items measuring specific areas of impairment in the parent’s life, 

and one item measuring the child’s level of anxiety-related distress. Two additional items were 

excluded from analyses based on results from a validation study (Lyneham et al., 2013). As with child 

responses, parent responses are measured on a 5-point scale with response options (0) not at all, (1) 

only a little, (2) sometimes, (3) quite a lot, and (4) a great deal. Scores for all items are summed to 

produce a total life interference score, with a maximum total score of 64. Subscale scores are 
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available for Child Interference (including “child at home” and “child outside home” domains) and 

Family Interference.  

Both the CALIS-CV and CALIS-PV demonstrate acceptable to strong psychometric 

properties in a sample of non-autistic children (Lyneham et al., 2013). To the author’s knowledge, the 

CALIS has been used only once previously with a sample of autistic children (Ohan et al., 2016). The 

CALIS was included in this project as a supplement to the SCAS and ASC-ASD, to provide a 

measure of the level of impairment experienced by participants as a result of anxious symptomatology 

and to allow investigation of the construct of anxiety-related life interference in a sample of autistic 

children.  

Like the SCAS and ASC-ASD, CALIS-CV items were administered to children electronically 

using Qualtrics survey software presented on the author’s iPad (see Appendix P for an example). 

Permission for electronic administration of the assessment was granted by the CALIS-CV author. 

Children were required to read each item and respond by touching the appropriate response option on 

the iPad screen. Two children did not attempt the CALIS-CV, and were excluded from all relevant 

analyses. No missing data was identified in responses to the CALIS-CV. The CALIS-PV was 

administered to parents in hard-copy format. Two participants failed to respond to one item each on 

the CALIS-PV. These missing items were treated conservatively, and scored as (0) not at all.  See 

Appendices Q and R for a complete listing of CALIS-CV and CALIS-PV items.  

Kaufman Test of Educational Achievement – Third Edition, Brief Form (KTEA-3 Brief) 

The KTEA-3 Brief (Kaufman & Kaufman, 2015) is a brief, individually administered 

assessment designed to test academic achievement in individuals aged from 4 – 25 years. The 

assessment is comprised of subtests from the Kaufman Test of Educational Achievement – 

Comprehensive Form B, and consists of three core subtests: Letter and Word Recognition, 

Mathematical Computation, and Spelling, plus three additional subtests: Reading Comprehension, 

Mathematical Concepts and Applications, and Written Expression. In this project, each participant 

child was administered all six subtests of the assessment. The KTEA-3 Brief provides an achievement 
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composite score, as well as achievement scores in each individual academic skill area assessed.  

The KTEA-3 Brief was administered using the Q-interactive iPad application, which allowed for 

electronic administration and scoring of the assessment. In this method of administration, the author 

used an iPad application that acted as the test administration manual, through which the author was 

able to access testing instructions, control electronic stimuli, and input electronic scoring. Using this 

application, the author controlled the assessment process using one iPad, while the participant was 

presented with stimuli and responded to assessment items on a second iPad. In some subtests, the 

participant gave written responses using hard-copy assessment materials. Items with missing 

responses, including those that participants chose not to attempt, were scored as incorrect as per 

KTEA-3 Brief administration procedure. A summary of the KTEA-3 Brief assessment process used in 

this project is provided in Table 4.3. Studies by the test publisher have found that various assessments 

of cognitive ability, executive function, learning, and memory administered through the Q-interactive 

platform produce comparable results to those administered through standard paper-and-pencil 

administration, both with typically developing children (Daniel, 2012a, 2012b, 2012c, 2013) and 

children with neurodevelopmental conditions including autism and ADHD (Engi Raiford, Drozdick, 

& Zhang, 2015); however, studies of equivalence are not available for the KTEA-3 Brief.  

The KTEA-3 Brief was selected for use in this project as, when all six subtests are 

administered, it provides a comprehensive overview of a child’s academic achievement while still 

remaining a relatively brief assessment (approximately 60 minutes for administration of all six 

subtests). As well as this, the KTEA-3 Brief was selected due to its availability for administration 

through iPad, as it was anticipated that this method of assessment may support the engagement of 

autistic students and increase their motivation to participate in the assessment process.  
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Table 4.3 

KTEA-3 Brief Assessment Procedure 

Subtest Method of 

administration 

Administration process 

Spelling Hard-copy/written The author read aloud a list of target words, of 

increasing difficulty. Each target word was used in a 

sentence and repeated. Participants were asked to write 

each target word in a hard-copy response booklet, and 

to attempt to spell each word correctly.  

Written Expression Hard-copy/written Participants were given a hard-copy stimulus booklet 

containing an incomplete fictional story. The author 

read through the booklet with participants, and asked 

participants to complete the story by adding 

appropriate words, sentences, and punctuation. 

Participants were also asked to compose a short essay 

re-telling the fictional story.  

Mathematical 

Calculation 

Hard-copy/written Participants were given a hard-copy stimulus booklet 

containing basic mathematical equations of increasing 

difficulty. Participants were asked to solve the 

equations, and write their responses in the stimulus 

booklet.  

Mathematical Concepts 

and Applications 

Electronic/verbal Participants were shown stimuli (including pictures, 

words, and numbers) on the screen of an iPad. The 

author asked participants mathematical problem-

solving questions relating to the stimuli, and 

participants indicated their responses either by stating 

them aloud or by touching the relevant stimulus on the 

iPad screen.  

Letter and Word 

Recognition 

Electronic/verbal Participants were shown a series of target words of 

increasing difficulty on the screen of an iPad. 

Participants were asked to read each word aloud. 

Participants were marked on their ability to pronounce 

target words correctly.  

Reading Comprehension Electronic/verbal Participants were shown short stories of increasing 

complexity on the screen of an iPad. Each short story 

was accompanied by a series of multiple-choice 

questions relating to the content of the story, also 

displayed on the screen. Participants were asked to 

read each short story, then read the accompanying 

questions and select the most appropriate multiple-

choice response for each question. Participants stated 

each response aloud.  
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Vineland Adaptive Behavior Scales – Second Edition (VABS-2) 

The VABS-2 (Sparrow, Cicchetti, & Balla, 2005) is a measure of adaptive behaviour used to 

assess a range of skills important for everyday life in individuals from birth to 90 years. For children 

aged 7 years and above, the VABS-2 measures adaptive skills across three domains, with each domain 

comprised of three subdomains. Domains and subdomains assessed by the VABS-2 are the 

Communication domain, including Receptive, Expressive, and Written subdomains; the Daily Living 

Skills domain, including Personal, Domestic, and Community subdomains; and the Socialization 

domain, including Interpersonal Relationships, Play and Leisure Time, and Coping Skills subdomains. 

The VABS-2 can be administered through a semi-structured interview or by using a parent-

/caregiver-report rating form. In the current project, the VABS-2 was administered (with permission 

from the publisher) as an online rating form, completed by parents as part of the LASA online 

questionnaire. Participants with missing or incomplete VABS-2 data were excluded from analyses 

using this measure. In the parent-report format, the VABS-2 consists of 307 statements describing 

various adaptive skills. Parents rate their child’s ability to perform each skill on a scale from 0 to 2, 

where 0 indicates that the child never performs the skill, 1 indicates that the child sometimes performs 

the skill, and 2 indicates that the child usually or always performs the skill without assistance. Parent 

rating scores are summed and converted to standardised scores in order to provide an estimate of the 

child’s level of adaptive functioning across each domain, as well as an estimate of overall adaptive 

functioning. The VABS-2 has a norm mean score of 100 for each domain as well as the total scale, 

with higher scores indicating more developed adaptive skills. Scores more than two standard 

deviations below the mean (≤ 70) are defined as falling in the Low range of adaptive behaviour, and a 

cut-off point of 70 is commonly used to group children by ability in autistic samples. The VABS-2 

has excellent psychometric properties, with total scale split-half reliability coefficients of .95 – .96 for 

children aged 10 – 12, and a test-retest reliability coefficient of .91 for children aged 7 – 13 (Sparrow 

et al., 2005). The VABS-2 has been widely used as a measure of adaptive behaviour in autistic 

participant groups, and a profile of VABS-2 scores for a clinical reference group of autistic children is 

provided in the scale manual (Sparrow et al., 2005).  
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Social Communication Questionnaire – Lifetime Version (SCQ) 

The SCQ (Rutter, Bailey, & Lord, 2007) is a screening instrument designed to identify 

communicative and social characteristics consistent with autism in children. The SCQ is a brief, 

parent-report assessment consisting of 40 items which ask about the current and previous presence of 

various social, communicative, and stereotyped behaviours. Parents respond to each item on a 

dichotomous Yes/No scale, with each response scored as either 1 or 0. Item scores are summed to 

produce a total score, with higher scores indicating more atypical social and communicative 

behaviours. The questionnaire authors (Rutter et al., 2007) recommend using a cut-off score of 15 on 

the SCQ, with scores ≥ 15 indicating the presence of significant autistic characteristics. However, 

some studies have suggested that a lower cut-off score of 11 may be more appropriate, particularly in 

younger samples (Corsello et al., 2007; L.-C. Lee, David, Rusyniak, Landa, & Newschaffer, 2007).  

Missing responses to the SCQ were treated conservatively and scored as (0) no. In the Study 

One participant group, four children scored below 11 on the SCQ and were therefore excluded from 

all analyses. Nine children had scores between 11 and 14 on the SCQ, and for all nine of these 

children, documentation from community sources confirming autism diagnosis was provided to the 

LASA research team by the child’s parents. Similarly, in the participant group from Studies Two to 

Four, two children had scores below 11 on the SCQ and were excluded from all analyses, while an 

additional four children had scores between 11 and 14 on the SCQ. For all four of these children, 

documentation from community sources confirming autism diagnosis was provided to the LASA 

research team by the child’s parents. Therefore, for the purpose of all studies included in this thesis, a 

cut-off score of 11 on the SCQ was used as an inclusion criterion.   
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Chapter 5 – Study One: Exploring anxiety symptomatology in school-aged autistic children 

using an autism-specific assessment 

5.1 – Statement of contribution to a co-authored paper 

This chapter includes a co-authored paper. The bibliographic details of the co-authored paper, 

including all authors, are: 

den Houting, J., Adams, D., Roberts, J., & Keen, D. (2018). Exploring anxiety symptomatology in 

school-aged autistic children using an autism-specific assessment. Research in Autism 

Spectrum Disorders, 50, 73-82. doi:10.1016/j.rasd.2018.03.005 

My contribution to the paper involved: 

Assisting with recruitment of participants to the LASA; assisting with scoring of LASA assessments; 

analysis of the included data; writing the first draft of the manuscript; incorporating feedback from 

other authors into the final draft of the manuscript; and revising the manuscript in line with reviewers’ 

comments.  

My overall contribution to the paper equated to approximately 70%.  

(Signed)  (Date) 10.09.2018 

Jacquiline den Houting 
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Table 5.1 Participants' Demographic Characteristics 
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Figure 5.1. Response patterns for each item for the ASC-ASD Performance Anxiety subscale 

Figure 5.2. Response patterns for each item for the ASC-ASD Uncertainty subscale 
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Figure 5.3. Response patterns for each item for the ASC-ASD Separation Anxiety subscale 

Figure 5.4. Response patterns for each item for the ASC-ASD Anxious Arousal subscale 
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Table 5.3 Pearson's Correlations Between ASC-ASD Subscale Scores and VABS-2 Domain Standard Scores 

Table 5.2 Pearson's Correlations Between ASC-ASD Subscale and Total Scores and SCQ Total Scores 
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Table 5.5 ASC-ASD Clinical Cut-Off Ranges for Participants With and Without a Parent-Reported Anxiety Diagnosis 

Table 5.4 ASC-ASD Mean Scores Per Item for Participants With and Without a Parent-Reported Anxiety Diagnosis 
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Chapter 6 – Study Two: An exploration of autism-specific and non-autism-specific measures of 

anxiety symptomatology in school-aged autistic children  

6.1 – Statement of contribution to a co-authored paper 

This chapter includes a co-authored paper. The bibliographic details of the co-authored paper, 

including all authors, are: 

den Houting, J., Adams, D., Roberts, J., & Keen, D. (in press). An exploration of autism-specific and 

non-autism-specific measures of anxiety symptomatology in school-aged autistic children. 

Clinical Psychologist.  

My contribution to the paper involved: 

Research design in collaboration with the project team; collection of data through face-to-face 

assessments; data analysis; writing the first draft of the manuscript; incorporating feedback from other 

authors into the final draft of the manuscript; and revision of the manuscript in line with reviewers’ 

comments.  

My overall contribution to the paper equated to approximately 70%.  

(Signed)  (Date) 10.09.2018 

Jacquiline den Houting 
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6.2 – Paper – An exploration of autism-specific and non-autism-specific measures of anxiety 

symptomatology in school-aged autistic children 
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Table 6.1 

Pearson's Correlations Between SCAS-PV (t-scores) and ASC-ASD-P (raw scores)  
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Table 6.2 

Pearson's Correlatons Between SCAS-CV (t-scores) and ASC-ASD (raw scores) 

Table 6.3 

Pearson's Correlations Between SCQ Total Scores and SCAS/ASC-ASD Total Scores 

Table 6.4 

Agreement Between Anxiety Measures and Parent-Reported Anxiety Diagnostic Status 
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7.2 – Abstract 

Symptoms of anxiety are common in autistic children. In non-autistic children, anxiety can have 

considerable negative impact across various life domains. To date, there has been limited 

investigation of the impact of anxiety symptoms on the lives of autistic children and their families. In 

order to explore the impact of anxiety symptoms, the Child Anxiety Life Interference Scale (CALIS) 

and Spence Children’s Anxiety Scale (SCAS) were administered to 30 autistic children and their 

parents. Children and parents reported high levels of anxiety-related life impact across all life domains 

assessed. Parents reported higher levels of impact than children. Both parents and children indicated 

that school performance is the life domain most impacted by anxiety symptoms. Findings indicate that 

anxiety symptoms have considerable negative consequences for autistic children and their parents. 

Further research exploring the impact of anxiety symptomatology in this population is required.  
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7.3 – Keywords 

Autism, anxiety, impact, impairment, Child Anxiety Life Interference Scale 

7.4 – Key messages 

 Autistic children have high levels of anxious symptomatology. In non-autistic children,

anxiety disorders are associated with substantial negative life impact. To date, there has been

limited investigation of the impact of anxious symptomatology on autistic children.

 In a sample of autistic children and their parents, both the children and their parents reported

anxiety-related life interference at levels similar to those reported by a clinically anxious

population.

 Within informant groups, anxiety symptoms were correlated with anxiety-related life

interference, indicating that higher levels of anxious symptomatology are associated with

greater anxiety-related life interference.

 Both children and parents indicated that school performance was the life domain most

impacted by anxious symptomatology.

 Results highlight the importance of addressing anxious symptomatology in autistic children.
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7.5 – Introduction 

Impairing levels of anxious symptomatology are highly prevalent within the autistic 

community, with approximately 40% of autistic children experiencing clinically significant symptoms 

of anxiety (van Steensel et al., 2011). It has been suggested that the characteristics of autism may 

interact with symptoms of anxiety to produce a more significant functional impact than would 

otherwise be expected, implying that the impact of anxiety may be more significant for an autistic 

individual than a non-autistic individual (Kerns et al., 2014). However, although some authors 

(MacNeil et al., 2009; van Steensel et al., 2011) have noted that anxiety is associated with poorer 

individual and family outcomes for autistic children, empirical research investigating the specific 

effects of anxiety on functioning and outcomes for autistic children and their families is limited.  

Autistic children with clinically significant symptoms of anxiety are more likely than non-

anxious autistic children to experience depression and externalising behaviour problems (J. A. Kim et 

al., 2000). The child’s anxiety is also related to parental mental health, with parents of anxious autistic 

children noting significantly more worries about their child’s future than parents of non-anxious 

autistic children (J. A. Kim et al., 2000), and increases in their own anxiety in response to their child’s 

anxiety symptoms (Ozsivadjian et al., 2012). Notably, many parents have indicated that anxiety 

symptomatology rather than autistic characteristics had a more significant negative impact on their 

child’s quality of life and family functioning (Ozsivadjian et al., 2012). More recently, Kerns, 

Kendall, et al. (2015) found that autistic youth with co-occurring anxiety disorders had significantly 

higher rates of parent-reported self-injurious behaviour, depressive symptoms, and parental stress 

compared to non-anxious autistic youth.  

In non-autistic children, anxiety disorders are associated with substantial impact across 

various life domains including peer relationships, family relationships, and school performance 

(Lyneham et al., 2013). Anxiety disorders in childhood are a significant predictor of adult anxiety 

disorders (Gregory et al., 2007), and childhood anxiety disorders in non-autistic youth have also been 

associated with later substance use disorders and increased risk of suicidal behaviour (Woodward & 
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Fergusson, 2001). Given that anxiety disorders are known to be associated with considerable negative 

impact for non-autistic children, it is important to investigate whether similar consequences exist for 

autistic children. If, as suggested by Ozsivadjian et al. (2012), anxious symptomatology has a greater 

detrimental impact than the core characteristics of autism on the lives of autistic children, then 

successful amelioration of anxiety symptoms may prove more beneficial for this population than 

interventions aimed at reducing the core characteristics of autism. 

The current study aimed to investigate the extent and types of life interference and impact 

resulting from anxious symptomatology in a sample of autistic children. Data from the Child Anxiety 

Life Interference Scale (CALIS) was used to explore:  

1. The extent to which autistic children and their parents report experiencing anxiety-related life

interference and impairment;

2. The domains of daily life which children and parents report are most significantly impacted

by anxious symptomatology; and

3. Whether levels of anxiety-related life interference and impact are associated with severity of

anxious symptomatology.

7.6 – Method 

Ethics 

Ethical approval was obtained from Griffith University Human Research Ethics Committee. 

Participants 

Participants for this study were recruited from a longitudinal study of autistic children (see 

Roberts et al., 2018). The full recruitment procedure for this study is described in den Houting, 

Adams, Roberts, and Keen (2018). Briefly, email invitations were sent to 54 families, and 32 (59%) 

families agreed to participate in data collection. Two families were excluded due to scores below the 
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selected cut-off of 11 on the Social Communication Questionnaire (SCQ), resulting in a total sample 

of 30 families. Although the recommended cut-off score on the SCQ for this age group is 15, a cut-off 

score of 11 has been recommended in younger age groups (L.-C. Lee et al., 2007); in this participant 

group, community-based documentation confirming autism diagnosis was available for all four 

participants who scored in the range 11 – 14. Two children were unable to complete the self-report 

assessments; therefore, only parent-report data were available for these families. Demographic 

information for the participant group is shown in Table 7.1.  

Table 7.1  

Participant Demographic Information 

�̅�/n SD/% 

Child’s age 11.23 0.62 

Child’s gender (male) 25 83% 

SCAS-CV1 total score 36.57 18.95 

Above clinical cut-off on SCAS-CV 13 46% 

SCAS-PV2 total score 40.30 19.28 

Above clinical cut-off on SCAS-PV 24 80% 

Additional diagnoses (parent-report) 

Any additional diagnosis 20 67% 

ADHD/ADD 10 33% 

Anxiety 7 23% 

1 Spence Children’s Anxiety Scale – Child Version 

2 Spence Children’s Anxiety Scale – Parent Version 
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Measures 

The Child Anxiety Life Interference Scale (CALIS; Lyneham et al., 2013) assesses life 

interference and impairment associated with anxious symptomatology and is available in both child-

report (CALIS-CV) and parent-report (CALIS-PV) versions. The CALIS-CV consists of nine items: 

one measuring overall distress resulting from anxious symptomatology, and eight measuring the level 

of life interference across different life domains. The CALIS-PV consists of two subscales. The Child 

Interference Subscale measures the impact of anxiety on the child’s own life and consists of nine 

items: one measuring overall distress resulting from anxious symptomatology, and eight measuring 

the level of life interference across different life domains. Items in the Child Interference Subscale of 

the CALIS-PV correspond with items in the CALIS-CV. The Family Interference Subscale measures 

the impact the child’s anxiety has on their family, and consists of seven items measuring the level of 

interference caused by the child’s anxiety across different domains of the parent’s life.  

All items on the CALIS are measured on a 5-point scale ranging from not at all (0) to a great 

deal (4). The CALIS has been found to have good psychometric properties in a sample of children 

with anxiety disorders (Lyneham et al., 2013). In the current study, Cronbach’s alpha indicated that 

internal consistency was acceptable for the CALIS-CV (α = .71), and good to excellent for the 

CALIS-PV Child Interference Subscale (α = .85) and Family Interference Subscale (α = .94).  

The Spence Children’s Anxiety Scale (SCAS; Spence, 1998) is a well-established measure for 

the assessment of anxious symptomatology in children, available in both child-report (SCAS-CV) and 

parent-report (SCAS-PV) versions. Both versions consist of 38 items, measured on a 4-point scale 

ranging from never (0) to always (3). Both the SCAS-CV and SCAS-PV have a maximum possible 

raw score of 114; t-scores of 60 or above indicate significant symptoms of anxiety. The SCAS has 

been found to have good psychometric properties in a sample of non-autistic children (Nauta et al., 

2004), and has been identified as a promising measure for the assessment of anxiety symptomatology 

in autistic children and youth (Grondhuis & Aman, 2012; Wigham & McConachie, 2014; Zainal et 

al., 2014). In the current study, Cronbach’s alpha indicated excellent internal consistency for both the 

SCAS-CV (α = .93) and the SCAS-PV (α = .94). 
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Data analyses 

The CALIS-CV and CALIS-PV scores were explored at total scale, subscale, and item level. 

Data screening was conducted on all CALIS raw score scales and subscales, and both SCAS t-score 

scales. Screening showed normal distribution of scores (skewness and excess kurtosis within the 

range ± 1) for all total scales and subscales, with the exception of the CALIS-PV Family Life 

Interference Subscale which was slightly platykurtic (skewness .03, excess kurtosis -1.09). Given that 

Pearson’s correlations have been found robust in slightly to moderately nonnormal distributions 

(Bishara & Hittner, 2012), parametric analyses were used in this paper. 

Pearson’s correlations were calculated between CALIS-CV and CALIS-PV scores to 

investigate any relationship between child-report and parent-report, and between SCAS t-scores and 

CALIS raw scores to identify any association between level of anxiety symptomatology and level of 

anxiety-related life interference. As this was an exploratory study, an alpha level of .05 was used 

(Perneger, 1998).  

7.7 – Results 

Profile of scores on the CALIS-CV 

Total scores on the CALIS-CV ranged from 1 to 24, out of a possible total of 40. The mean 

score was 11.21 (SD = 6.48, n = 28). Of the 28 participants who completed the CALIS-CV, 17 (61%) 

produced a score of 12 (the mean score for an anxiety-disordered population) or higher.  

As shown in Figure 7.1, children endorsed items on the CALIS-CV at high rates. Half (50%) 

of the participants indicated that they are upset by fears or worries at least sometimes, and only two 

children (7%) indicated that they are never upset by fears or worries. The most frequently endorsed 

item on the CALIS-CV related to schoolwork, with 57% of children indicating that they experience 

difficulty completing schoolwork due to anxiety at least sometimes. Seventy-nine percent of children 

reported a belief that their anxious symptomatology has a negative impact on the lives of those around
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Figure 7.1. CALIS-CV and CALIS-PV Child Interference Subscale endorsements. 
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them, including parents, teachers, and/or peers. 

Profile of scores on the CALIS-PV 

Scores on the CALIS-PV Child Interference Subscale ranged from 3 to 32, out of a possible 

total of 36. The mean score was 20.40 (SD = 7.27, n = 30). Of the 30 participants who completed the 

CALIS-PV, 20 (67%) produced a score of 18 (the mean score for mothers of children with anxiety 

disorders) or higher.  

Parents generally endorsed items on the CALIS-PV Child Interference Subscale at 

considerably higher rates than did children (see Figure 7.1). The majority (60%) of parents indicated 

that their child is upset or distressed by anxious symptomatology “quite a lot” or “a great deal”. 

Consistent with child-report, only two parents (7%) indicated that their child is never upset or 

distressed by anxiety. Also consistent with child-report, the item relating to classroom performance 

was most frequently endorsed by parents, with 87% of parents reporting that their child’s classroom 

performance is impacted by anxiety at least sometimes, and 43% of parents indicating that this occurs 

“a great deal”.  

Scores on the CALIS-PV Family Interference Subscale ranged from 0 to 36, out of a possible 

total of 36. The mean score was 17.87 (SD = 9.83, n = 30). Of the 30 participants, 18 (60%) produced 

a score of 14 (the mean score for mothers of children with anxiety disorders) or higher. 

Consistent with their responses to items on the Child Interference Subscale, parents also 

endorsed high rates of life impact and interference on the Family Interference Subscale, as shown in 

Figure 7.2. Eighty-three percent of parents indicated that their child’s anxious symptomatology had at 

least some impact on parental stress levels. Half (50%) of parents indicated that their child’s anxious 

symptomatology had “quite a lot” or “a great deal” of impact on the parent’s career. 
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Figure 7.2. CALIS-PV Family Interference Subscale endorsements. 
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Comparison of scores on the CALIS (CV and PV) and SCAS (CV and PV) 

As shown in Table 7.2, child responses to the CALIS-CV were significantly, moderately 

correlated with SCAS-CV scores, but not with SCAS-PV scores; parent responses to the CALIS-PV 

were significantly, moderately correlated with SCAS-PV scores, but not with SCAS-CV scores. The 

two subscales of the CALIS-PV were significantly correlated with each other and with the CALIS-PV 

total scale; however, the CALIS-CV was not significantly correlated with either subscale or the total 

score on the CALIS-PV. 

Table 7.2  

Pearson’s Correlations Between SCAS (T-Scores) and CALIS (Raw Scores) 

SCAS-PV 

total t-score 

(n = 30) 

SCAS-CV 

total t-score 

(n = 28) 

CALIS-PV 

Child 

Interference 

Subscale    

(n = 30) 

CALIS-PV 

Family 

Interference 

Subscale    

(n = 30) 

CALIS-PV 

total score 

(n = 30) 

SCAS-CV total t-

score (n = 28) 
.41* - 

CALIS-PV 

Child Interference 

Subscale (n = 30) 

.61*** .16 - 

CALIS-PV Family 

Interference 

Subscale (n = 30) 

.65*** .37 .69*** - 

CALIS-PV total 

score (n = 30) 
.69*** .30 .89*** .94*** - 

CALIS-CV total 

score (n = 28) 
.23 .53** .25 .26 .28 

* p < .05

** p < .01

*** p < .001
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7.8 – Discussion 

This study explored anxiety-related life impact in a sample of autistic children and their 

parents. High rates of life interference and impact were reported, with both children and parents 

reporting anxiety-related life interference at levels similar to those reported by a clinically anxious 

population. Parents reported higher levels of life interference and impact than did children, which is 

consistent with findings in non-autistic participant groups (Centre for Emotional Health, n.d.; 

Lyneham et al., 2013).   

Anxiety symptoms (SCAS) were significantly correlated with impact of anxiety (CALIS) 

within informants, indicating that higher levels of anxious symptomatology are associated with higher 

levels of anxiety-related life interference. However, this correlation did not occur across informants, 

suggesting that an individual’s perceived level of anxiety-related life interference is associated with 

their own, but not others’ perception of anxious symptomatology. Additionally, parent-report on the 

CALIS was not significantly correlated with child-report on the CALIS. While previous research has 

indicated poor agreement between parent and child ratings of anxiety symptomatology (Bitsika & 

Sharpley, 2014), this finding suggests that lack of agreement may also extend to ratings of anxiety-

related life experiences, and highlights the importance from both a research and clinical perspective of 

gathering data on these topics from multiple informants.  

Findings from this study indicate that anxiety has a high level of impact across all areas of 

daily life for autistic children and their parents, making appropriate treatment for anxious 

symptomatology a priority. School performance was reported as being the domain most impacted by 

anxious symptomatology; thus, support for managing anxious symptomatology in the school 

environment may be beneficial in facilitating classroom success. Parents’ lives were also highly 

impacted by their child’s anxious symptomatology, particularly in relation to stress levels and career; 

therefore, parents may benefit from increased support relating specifically to their child’s anxious 

symptomatology.   
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Limitations 

To our knowledge, this is the second study to utilise the CALIS with an autistic participant 

group (the first being Ohan et al., 2016), and the first to provide a detailed profile of responses. In the 

current study, the CALIS was found to have acceptable psychometric properties in a sample of 

autistic children. Participants’ scores were similar to those of a clinically anxious non-autistic sample 

(Lyneham et al., 2013), and also similar to the pre-treatment scores of autistic children participating in 

an anxiety intervention program (Ohan et al., 2016). Despite this, it is important to note that the 

CALIS was not designed for use with autistic children and therefore must be interpreted with caution 

in this population.  

Both parents and children were specifically asked to consider only the impact of anxiety when 

responding to items in the CALIS. However, it is often difficult to differentiate symptoms of anxiety 

from characteristics of autism, and it is also likely to be difficult to distinguish the impact of anxiety 

from the impact of autism. It is therefore possible that participants may have inadvertently reported 

life impact as resulting from anxiety when this impact may be better explained as resulting from 

autism.   

Additionally, this study included both child-report and parent-report measures of each child’s 

anxious symptomatology, but parents’ own anxious symptomatology was not assessed. It is possible 

that parents’ ratings, particularly on the Family Interference subscale of the CALIS-PV, may have 

been impacted by parents’ own anxious symptomatology.  

Conclusion 

The current study investigated anxiety-related life interference and impact in a sample of 

autistic children. Findings revealed high rates of child- and parent-reported anxiety-related life 

interference, across all life domains assessed. Addressing anxious symptomatology in autistic children 

is therefore likely to have beneficial effects across many aspects of daily life, both for the children and 

for their families.   
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Chapter 8 – Study Four: Is academic achievement linked to anxiety symptomatology in 

Australian autistic children? 

8.1 – Introduction 

Research to date indicates that, academically, autistic children tend to perform less well than 

may be expected. As discussed in Section 3.4, autistic children tend to perform less well academically 

when compared to non-autistic peers (Keen et al., 2016). Autistic children also tend to demonstrate 

significant discrepancies between actual academic performance in specific skill areas and predicted 

academic performance based on IQ, with some children performing significantly better than 

predicted, and other children performing significantly more poorly than predicted (Estes et al., 2011; 

Jones et al., 2009; Mayes & Calhoun, 2007). Collectively, autistic children demonstrate great 

variability in both cognitive ability and academic achievement, with both ability and achievement 

scores often ranging from well below average to well above average in autistic cohorts (Barnhill et al., 

2000; Eaves & Ho, 1997). Despite this variability, autistic children tend to show some consistency in 

terms of academic strengths and weaknesses. Overall, autistic children tend to have relative academic 

strengths in concrete academic skill areas such as basic word reading, spelling, and mathematical 

calculation; and relative academic weaknesses in more abstract skill areas such as reading 

comprehension, written expression, and problem-solving (Keen et al., 2016; Whitby & Mancil, 2009). 

Currently, evidence regarding the academic achievement of autistic children in the Australian context 

is lacking, and research is required to determine whether previous findings regarding academic 

achievement can be extended to Australian autistic children.  

As discussed in Section 3.4, increased anxiety symptomatology has been linked to poorer 

academic outcomes in non-autistic children. Non-autistic children with anxiety symptoms have higher 

rates of academic skill impairment (Nail et al., 2015), poorer school attendance (Lawrence et al., 

2016), poorer grades (Mazzone et al., 2007), and more premature school leaving (Van Ameringen et 
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al., 2003) compared to non-anxious children. To date, research investigating the link between anxious 

symptomatology and academic achievement in autistic children is limited, and research is needed to 

identify whether similar associations exist between anxious symptomatology and academic 

achievement in the autistic population.  

Recent technological advances have led to increased use of devices such as smartphones and 

tablets in intervention programs for autistic children and adults. Preliminary evidence indicates that 

interventions delivered using iPad and similar technologies can be beneficial for supporting skill 

development in a range of areas including communication, leisure, and employment (Kagohara et al., 

2013). Of note, clinical assessment developers have also recognised the potential benefits of 

technological advancement, with an increasing range of educational and psychometric assessments 

available for administration online and using iPad technology such as the Q-interactive application. 

Empirical evidence indicates that assessments delivered through electronic means such as the Q-

interactive application produce comparable results to assessments delivered in traditional hard-copy 

format when administered to typically developing children (Daniel, 2012a, 2012b, 2012c, 2013), and 

also when administered to children with neurodevelopmental conditions including autism and ADHD 

(Engi Raiford et al., 2015). However, for children with neurodevelopmental conditions, testing 

modalities were compared using an assessment of cognitive ability (Engi Raiford et al., 2015) rather 

than academic achievement. Given the preliminary evidence indicating that use of technology may 

support skill development for autistic people, further research is needed to examine whether use of 

technology may also improve testing performance in this population.  

In this chapter, participants’ results on the KTEA-3 Brief are described and analysed, with the 

following aims: 

1. To provide an overview of academic achievement within the Australian participant sample,

using a standardised academic assessment;

2. To explore variability in academic achievement within the participant sample;

3. To identify any consistent areas of relative academic strength and/or weakness within the

participant sample;
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4. To examine the impact of testing modality on academic achievement scores; and 

5. To identify any association between anxiety symptomatology and academic achievement 

within the participant sample. 

In addressing these aims, data from the KTEA-3 Brief, SCAS, and ASC-ASD (as described in 

Section 4.3) are used. Of note, one of the 30 children included in this research project was unable to 

complete the KTEA-3 Brief; therefore, this chapter refers to a participant group of 29 children. 

8.2 – Description of KTEA-3 Brief data  

Overall results on the KTEA-3 Brief 

Total standardised scores on the KTEA-3 Brief ranged from 56 to 120, with a mean 

standardised score of 89.90 (SD = 17.00). Of the 29 included participants, seven achieved a 

standardised score of 100 (the mean score for the KTEA-3 Brief norm population) or greater. When 

compared to same-age peers, participants’ overall scores on the KTEA-3 Brief ranged from below the 

first percentile to the 91st percentile, with a mean in the 33rd percentile. Distribution of total 

standardised scores on the KTEA-3 Brief is shown in Figure 8.1. Participants’ sum of subtest 

standardised scores ranged from 335 to 693, as shown in Figure 8.2. As shown in Figure 8.3, subtest 

median standardised scores ranged from 84 (IQR = 22.5) on the Written Expression subtest to 100 

(IQR = 32.5) on the Spelling subtest; mean standardised scores ranged from 80.00 (SD = 18.66) on 

the Written Expression Subtest to 98.00 (SD = 19.88) on the Letter and Word Recognition subtest. A 

summary of results for each subtest is provided below.  
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Figure 8.1. Distribution of KTEA-3 Brief standardised scores 

Figure 8.2. KTEA-3 Brief sum of subtest standardised scores. 
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Subtest results on the KTEA-3 Brief 

Spelling 

Standardised scores on the Spelling subtest ranged from 49 to 132, with a mean standardised 

score of 95.14 (SD = 21.97) and a median of 100 (IQR = 32.5). When compared to same-age norms, 

participants’ results on the Spelling subtest ranged from below the first percentile to the 98th 

percentile, with a mean in the 46th percentile. Distribution of standardised scores on the Spelling 

subtest is shown in Figure 8.4. 

Figure 8.3. KTEA-3 Brief subtest median standardised scores. 
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Figure 8.4. Distribution of standardised scores on the KTEA-3 Brief Spelling subtest. 

 

Written Expression 

Standardised scores on the Written Expression subtest ranged from 40 to 111, with a mean 

standardised score of 80.00 (SD = 18.66) and a median of 84 (IQR = 22.5). When compared to same-

age norms, participants’ results on the Written Expression subtest ranged from below the first 

percentile to the 77th percentile, with a mean in the 20th percentile. Distribution of standardised scores 

on the Written Expression subtest is shown in Figure 8.5. 

 

0

2

4

6

8

10

12

40-49 50-59 60-69 70-79 80-89 90-99 100-109 110-119 120-129 130-139

N
u
m

b
e
r 

o
f 

p
a
rt

ic
ip

a
n
ts

 s
c
o
ri
n
g
 i
n
 r

a
n
g
e

Standardised scores on KTEA-3 Brief Spelling subtest



 

 

 

154 

 

 

Mathematical Computation 

Standardised scores on the Mathematical Computation subtest ranged from 64 to 120, with a 

mean standardised score of 85.45 (SD = 13.77) and a median of 86 (IQR = 14.5). Compared to same-

age norms, participants’ results on the Mathematical Computation subtest ranged from the first 

percentile to the 91st percentile, with a mean in the 22nd percentile. Distribution of standardised scores 

on the Mathematical Computation subtest is shown in Figure 8.6. 

Mathematical Concepts and Applications 

Standardised scores on the Mathematical Concepts and Applications subtest ranged from 63 

to 127, with a mean standardised score of 93.72 (SD = 16.12) and a median of 95 (IQR = 17.5). When 

compared to same-age norms, participants’ results on the Mathematical Concepts and Applications 

subtest ranged from the first percentile to the 96th percentile, with a mean in the 38th percentile. 

Distribution of standardised scores on the Mathematical Concepts and Applications subtest is shown 

in Figure 8.7.  
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Figure 8.6. Distribution of standardised scores on the KTEA-3 Brief Mathematical Computation subtest. 

Figure 8.7. Distribution of standardised scores on the KTEA-3 Brief Mathematical Concepts and Applications 

subtest. 
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Letter and Word Recognition 

Standardised scores on the Letter and Word Recognition subtest ranged from 51 to 135, with 

a mean standardised score of 98.00 (SD = 19.88) and a median of 98 (IQR = 20). When compared to 

same-age norms, participants’ results on the Letter and Word Recognition subtest ranged from below 

the first percentile to the 99th percentile, with a mean in the 48th percentile. Distribution of 

standardised scores on the Letter and Word Recognition subtest is shown in Figure 8.8.  

 

Reading Comprehension 

Standardised scores on the Reading Comprehension subtest ranged from 65 to 128, with a 

mean standardised score of 94.48 (SD = 16.91) and a median of 95 (IQR = 25). When compared to 

same-age norms, participants’ results on the Reading Comprehension subtest ranged from the first 

percentile to the 97th percentile, with a mean in the 40th percentile. Distribution of standardised scores 

on the Reading Comprehension subtest is shown in Figure 8.9.  
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Figure 8.8. Distribution of standardised scores on the KTEA-3 Brief Letter and Word Recognition subtest. 
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8.3 – Analysis of KTEA-3 Brief data 

Relative academic strengths and weaknesses 

In order to determine areas of relative academic strength and weakness, each child’s 

performance on each of the six KTEA-3 Brief subtests was compared to that child’s overall 

performance on the KTEA-3 Brief. If a child’s performance on a particular subtest was significantly 

(p < .05) poorer than their overall performance on the KTEA-3 Brief, the academic skill area 

measured by that subtest was considered an area of relative weakness; if the subtest performance was 

significantly (p < .05) better than the child’s overall performance, the academic skill area measured by 

that subtest was considered an area of relative strength.  
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Figure 8.9. Distribution of standardised scores on the KTEA-3 Brief Reading Comprehension subtest. 
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Areas of relative academic strength and weakness identified within the participant group are 

displayed in Figures 8.10 and 8.11. All 29 participants demonstrated at least one area of relative 

academic strength or weakness, and 21 (72%) participants showed relative academic strength or 

weakness in three or more of the academic skill areas assessed. Areas of relative academic strength 

and weakness tended to be fairly consistent between participants. The most common areas of relative 

academic strength were Letter and Word Recognition, Mathematical Concepts and Applications, and 

Spelling, with 66%, 59%, and 48% of participants demonstrating relative strengths in these areas, 

respectively. The most common areas of relative academic weakness were Written Expression, with 

59% of participants demonstrating a weakness, and Mathematical Computation, with 41% of 

participants demonstrating a weakness. Notably, none of the participants demonstrated a relative 

academic strength in Written Expression.  
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Figure 8.10. Number of areas of relative academic strength and weakness displayed by participants. 
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Comparison of electronic and hard-copy subtests 

In order to explore the possibility that administration method was associated with KTEA-3 Brief 

subtest performance, each participant’s overall performance on subtests administered using hard-copy 

materials was determined by calculating a hard-copy subtest mean score; an electronic subtest mean 

score was also calculated. Data screening was conducted, with skewness and kurtosis within the range 

± 1 for both hard-copy and electronic subtest mean scores, and no outliers or missing data identified. 

Performance on hard-copy and electronic subtests was then compared using a paired-samples t-test, 

and mean scores on subtests administered electronically (x̅ = 95.40, SD = 16.26) were found to be 

significantly higher than mean scores on subtests administered in hard-copy (x̅ = 86.86, SD = 16.45; t 
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Figure 8.11. Percentage of participants demonstrating relative academic strength or weakness in each KTEA-

3 Brief subtest. 
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(28) = -6.29, p < .001, d = 0.52). This finding is demonstrated in Figure 8.12.

KTEA-3 Brief scores compared to SCAS scores 

In order to identify any association between academic achievement and typical anxiety 

symptomatology, correlations were calculated between KTEA-3 Brief total and subtest standardised 

scores, and SCAS-CV and SCAS-PV total and subscale t-scores. Analyses using SCAS-CV data 

include a sample size of 28, as one child was unable to complete this measure. Data screening was 

conducted on KTEA-3 Brief total standardised scores and all subtest standardised scores, as well as 

SCAS-CV and SCAS-PV total t-scores and all subscale t-scores. Screening showed normal 

distribution of scores (skewness and excess kurtosis within the range ± 1) for all KTEA-3 Brief scales, 
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both SCAS total scales, and the majority of SCAS subscales. SCAS subscales that deviated from 

normality were the SCAS-CV Separation Anxiety subscale (skewness .88, excess kurtosis 1.40); the 

SCAS-PV Separation Anxiety subscale (skewness -1.08, excess kurtosis 1.49); the SCAS-PV Social 

Anxiety subscale (skewness -1.22, excess kurtosis 2.54); the SCAS-PV OCD subscale 

(skewness -1.02, excess kurtosis 1.25); and the SCAS-PV GAD subscale (skewness -.41, excess 

kurtosis -1.35). Further screening of these data revealed one outlier score in the SCAS-PV Social 

Anxiety subscale. This outlier was winsorized using the value modification method (Kwak & Kim, 

2017), following which the SCAS-PV Social Anxiety subscale showed skewness and kurtosis within 

the range ± 1. Given that the remaining deviations from normality were relatively minor, and 

Pearson’s correlations have been found robust in slightly to moderately nonnormal distributions, 

parametric analyses were used for all relevant correlation analyses. As shown in Table 8.1, 

performance on the KTEA-3 Brief Reading Comprehension subtest was weakly negatively correlated 

with SCAS-CV (r = -.38, p < .05) and SCAS-PV (r = -.37, p < .05) Fear of Physical injury subscale t-

scores. The remaining KTEA-3 Brief subtest and total scores were not significantly correlated with 

any SCAS-CV or SCAS-PV total or subscale scores.  

Data were also analysed discretely, in order to identify any differences between anxious and 

non-anxious children in terms of academic achievement. As noted above, all KTEA-3 Brief total and 

subscale scores showed skewness and kurtosis within the range ±1; therefore, these analyses were 

conducted using independent samples t-tests. Children were categorised into anxious and non-anxious 

groups on the basis of SCAS-CV and SCAS-PV t-scores, using a cut-off of 60. Given the exploratory 

nature of this study, an alpha level of .05 was used for all comparisons. As shown in Table 8.2, 

anxious and non-anxious groups did not differ significantly in terms of scores on the KTEA-3 Brief 

total score or any subtest score. Effect sizes indicated small effects of SCAS-CV group membership 

(i.e., anxious versus non-anxious) on KTEA-3 Brief Mathematical Concepts and Applications, 

Reading Comprehension, and KTEA-3 Brief overall performance; a moderate effect of SCAS-CV 

group membership on KTEA-3 Brief Mathematical Computation performance; and small effects of  
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Table 8.1 

Correlations Between KTEA-3 Brief (Standardised Scores) and SCAS-CV/SCAS-PV (T-Scores) 

KTEA-3 

Brief 

total 

score 

KTEA-3 

Brief 

Spelling 

subtest 

KTEA-3 

Brief 

Written 

Expression 

subtest 

KTEA-3 Brief 

Mathematical 

Computation 

subtest 

KTEA-3 Brief 

Mathematical 

Concepts and 

Applications 

subtest 

KTEA-3 Brief 

Letter and 

Word 

Recognition 

subtest 

KTEA-3 Brief 

Reading 

Comprehension 

subtest 

SCAS-CV total 

score 
-.16 .00 -.08 -.32 -.31 .04 -.24 

SCAS-CV 

Panic/Agoraphobia 
-.12 .02 .02 -.25 -.32 .03 -.17 

SCAS-CV 

Separation 

Anxiety 

-.21 -.11 -.18 -.26 -.33 -.02 -.18 

SCAS-CV Fear of 

Physical Injury 
-.32 -.24 -.28 -.23 -.29 -.16 -.38* 

SCAS-CV Social 

Phobia 
-.09 .03 -.07 -.23 -.28 .05 -.05 

SCAS-CV OCD -.13 -.04 .04 -.30 -.17 .02 -.20 

SCAS-CV GAD -.06 .06 .06 -.27 -.25 .06 -.10 

SCAS-PV total 

score 
-.08 -.14 -.17 -.07 -.14 .10 -.03 

SCAS-PV 

Panic/Agoraphobia 
-.12 -.22 -.13 -.10 -.20 -.02 -.02 

SCAS-PV 

Separation 

Anxiety 

-.21 -.21 -.24 -.25 -.30 .09 -.18 

SCAS-PV Fear of 

Physical Injury 
-.36 -.35 -.30 -.23 -.26 -.26 -.37* 

SCAS-PV Social 

Phobia 
.10 -.03 -.03 .04 .09 .24 .14 

SCAS-PV OCD .08 .11 -.09 .04 .02 .18 .04 

SCAS-PV GAD .03 -.01 .06 .01 -.06 .15 -.02 

* p < .05
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Table 8.2  

KTEA-3 Brief Standardised Scores Compared by SCAS Anxiety Status 

 SCAS-CV anxious            

(n = 13) 

SCAS-CV non-anxious     

(n = 15) 

   SCAS-PV anxious       

(n = 24) 

SCAS-PV non-anxious 

(n = 5) 

   

 x̅ SD x̅ SD t p d x̅ SD x̅ SD t p d 

KTEA-3 Brief total 

score 
88.46 14.03 93.40 17.68 .81 .43 .31 90.13 17.73 88.80 14.62 -.16 .88 .08 

KTEA-3 Brief 

Spelling subtest  
95.08 20.48 98.13 21.37 .39 .70 .15 94.50 22.18 98.20 23.10 .34 .74 .16 

KTEA-3 Brief 

Written Expression 

subtest  

80.38 15.31 82.33 19.38 .29 .77 .11 79.33 19.03 83.20 18.45 .42 .68 .21 

KTEA-3 Brief 

Mathematical 

Computation subtest  

82.31 13.94 89.53 12.47 1.45 .16 .55 86.21 14.49 81.80 9.99 -.65 .53 .35 

KTEA-3 Brief 

Mathematical 

Concepts and 

Applications subtest  

91.92 15.09 97.33 15.49 .93 .36 .35 94.04 17.16 92.20 10.99 -.23 .82 .13 

KTEA-3 Brief Letter 

and Word 

Recognition subtest 
99.08 13.75 100.20 21.54 .16 .87 .06 98.63 20.46 95.00 18.60 -.37 .72 .19 

KTEA-3 Brief 

Reading 

Comprehension 

subtest 

92.62 13.96 98.07 18.06 .88 .39 .34 94.67 17.78 93.60 13.56 -.13 .90 .07 
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SCAS-PV group membership on KTEA-3 Brief Written Expression and Mathematical Computation 

performance.  

 In addition, analyses were conducted in order to identify any association between anxiety 

symptomatology and relative academic strengths and weaknesses. Data screening showed normal 

distribution of scores (skewness and kurtosis within the range ±1) for number of relative academic 

strengths, weaknesses, and total areas of achievement discrepancy. Therefore, Pearson’s correlations 

were calculated between the number of relative academic strengths, weaknesses, and total areas of 

achievement discrepancy, and SCAS-CV and SCAS-PV total and subscale t-scores. As shown in 

Table 8.3, parent-reported scores on the Social Phobia subscale of the SCAS-PV were weakly 

positively correlated with participants’ total number of areas of achievement discrepancy (r = .38, p < 

.05). No other significant associations were found between SCAS scores and relative academic 

strengths and weaknesses.
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Table 8.3  

Correlations Between SCAS T-Scores and Number of Achievement Discrepancies 

Number of areas of 

academic strength 

Number of areas of 

academic weakness 

Total number of areas 

of achievement 

discrepancy 

SCAS-CV total score -.12 -.14 -.17 

SCAS-CV 

Panic/Agoraphobia 
-.14 -.07 -.14 

SCAS-CV Separation 

Anxiety 
.09 -.06 .02 

SCAS-CV Fear of 

Physical Injury 
-.04 -.22 -.17 

SCAS-CV Social Phobia -.02 -.10 -.08 

SCAS-CV OCD -.20 -.21 -.26 

SCAS-CV GAD -.09 .07 -.01 

SCAS-PV total score .26 .17 .28 

SCAS-PV 

Panic/Agoraphobia 
.06 .23 .18 

SCAS-PV Separation 

Anxiety 
.20 .02 .14 

SCAS-PV Fear of 

Physical Injury 
.26 -.28 -.01 

SCAS-PV Social Phobia .36 .24 .38* 

SCAS-PV OCD .11 .26 .24 

SCAS-PV GAD -.02 .17 .10 

* p < .05
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KTEA-3 Brief scores compared to ASC-ASD scores 

In order to identify any association between academic achievement and combined typical and 

atypical anxiety symptomatology, correlations were calculated between KTEA-3 Brief total and 

subtest standardised scores, and ASC-ASD and ASC-ASD-P total and subscale raw scores. Analyses 

using ASC-ASD data include a sample size of 28, as one child was unable to complete this measure. 

Analyses using ASC-ASD-P data include a sample size of 23, as six parents chose not to participate in 

LASA Time 2 data collection and therefore were not administered the ASC-ASD-P.  

As noted above, data screening was conducted on KTEA-3 Brief total standardised scores and 

all subtest standardised scores, with no deviations from normality identified. Additional data 

screening was conducted on all ASC-ASD and ASC-ASD-P total raw scores and subscale raw scores. 

Screening showed normal distribution of scores (skewness and excess kurtosis within the range of ±1) 

for both ASC-ASD total scales and the majority of subscales. Subscales that deviated from normality 

were the ASC-ASD Anxious Arousal subscale (skewness 1.40, excess kurtosis 2.04); the ASC-ASD-P 

Anxious Arousal subscale (skewness 2.22, excess kurtosis 6.93); and the ASC-ASD-P Uncertainty 

subscale (skewness .21, excess kurtosis 1.06). Further screening of these data revealed one outlier 

score each in the ASC-ASD Anxious Arousal subscale and the ASC-ASD-P Anxious Arousal 

subscale. These outliers were winsorized using the value modification method (Kwak & Kim, 2017), 

following which both of these subscales showed skewness and kurtosis within the range ±1. As with 

SCAS analyses, given that the one remaining deviation from normality was relatively minor, and 

Pearson’s correlations have been found robust in slightly to moderately nonnormal distributions, 

parametric analyses were used for all relevant correlation analyses. 

As shown in Table 8.4, ASC-ASD Anxious Arousal was weakly to moderately negatively 

correlated with KTEA-3 Brief Mathematical Computation (r = -.42, p < .05) and Mathematical 

Concepts and Applications (r = -.39, p < .05) subtest scores, while ASC-ASD-P Anxious Arousal was 

moderately negatively correlated with KTEA-3 Brief Mathematical Concepts and Applications (r = 
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Table 8.4  

Correlations Between KTEA-3 Brief (Standardised Scores) and ASC-ASD/ASC-ASD-P 

(Raw Scores) 

 

KTEA-

3 Brief 

total 

score 

KTEA-

3 Brief 

Spelling 

subtest 

KTEA-3 

Brief 

Written 

Expression 

subtest 

KTEA-3 

Brief 

Mathematical 

Computation 

subtest 

KTEA-3 Brief 

Mathematical 

Concepts and 

Applications 

subtest 

KTEA-3 

Brief 

Letter and 

Word 

Recognition 

subtest 

KTEA-3 Brief 

Reading 

Comprehension 

subtest 

ASC-ASD 

total score 
-.06 .08 -.06 -.22 -.28 .09 -.05 

ASC-ASD 

Uncertainty 
.17 .24 .08 .10 -.05 .20 .14 

ASC-ASD 

Performance 

Anxiety 

.07 .21 .01 -.13 -.20 .21 .12 

ASC-ASD 

Separation 

Anxiety 

-.23 -.11 -.17 -.36 -.33 -.07 -.21 

ASC-ASD 

Anxious 

Arousal 

-.24 -.11 -.14 -.42* -.39* -.06 -.24 

ASC-ASD-P 

total score 
-.14 -.14 -.14 -.15 -.35 -.04 -.14 

ASC-ASD-P 

Uncertainty 
-.37 -.45* -.33 -.29 -.46* -.35 -.31 

ASC-ASD-P 

Performance 

Anxiety 

.00 .07 .02 -.09 -.06 .02 -.08 

ASC-ASD-P 

Separation 

Anxiety 

-.06 -.11 -.09 -.09 -.20 .15 -.05 

ASC-ASD-P 

Anxious 

Arousal 

-.19 -.10 -.18 -.18 -.44* -.06 -.19 

* p <.05 
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-.44, p < .05), and ASC-ASD-P Uncertainty was moderately negatively correlated with KTEA-3 Brief 

Spelling (r = -.45, p < .05) and Mathematical Concepts and Applications (r = -.46, p < .05) subtest 

scores.  

Again, data were analysed discretely using independent samples t-tests in order to identify 

any differences between anxious and non-anxious children in terms of academic achievement. 

Children were categorised into anxious and non-anxious groups on the basis of ASC-ASD and ASC-

ASD-P raw scores, using a cut-off of 24 as suggested by the scale authors (Rodgers et al., n.d.). As 

shown in Table 8.5, anxious and non-anxious groups did not differ significantly in terms of scores on 

the KTEA-3 Brief total score or any subtest score. Effect sizes indicated small effects of ASC-ASD 

group membership (i.e., anxious versus non-anxious) on KTEA-3 Brief Spelling, Mathematical 

Computation, Mathematical Concepts and Applications, and Letter and Word Recognition 

performance; small effects of ASC-ASD-P group membership on KTEA-3 Brief Written Expression 

and Reading Comprehension performance; and small to moderate effects of ASC-ASD-P group 

membership on KTEA-3 Brief Mathematical Concepts and Applications performance. Analyses were 

also performed using a cut-off of 20 on the ASC-ASD, and produced very similar results.  

As above, analyses were also conducted in order to identify any association between anxiety 

symptomatology and relative academic strengths and weaknesses. Pearson’s correlations were 

calculated between the number of relative academic strengths, weaknesses, and total areas of 

achievement discrepancy, and ASC-ASD and ASC-ASD-P total and subscale t-scores. As shown in 

Table 8.6, no significant correlations were found between ASC-ASD scores and relative academic 

strengths and weaknesses. 
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Table 8.5  

KTEA-3 Brief Standardised Scores Compared by ASC-ASD Anxiety Status

 
ASC-ASD anxious         

 (n = 16) 

ASC-ASD non-anxious 

 (n = 12) 
   

ASC-ASD-P anxious       

 (n = 12) 

ASC-ASD-P non-anxious  

(n = 11) 
   

 x̅ SD x̅ SD t p d x̅ SD x̅ SD t p d 

KTEA-3 Brief total 

score 
91.31 14.92 90.83 18.00 -.08 .94 .03 90.17 18.40 92.91 13.55 .40 .69 .17 

KTEA-3 Brief 

Spelling subtest  
99.50 21.10 93.00 20.28 -.82 .42 .31 96.58 21.08 100.00 19.18 .41 .69 .17 

KTEA-3 Brief 

Written Expression 

subtest  

82.81 15.04 79.58 20.52 -.48 .63 .18 80.00 19.76 84.00 15.46 .54 .60 .23 

KTEA-3 Brief 

Mathematical 

Computation subtest  

84.06 13.71 89.00 13.09 .96 .35 .37 85.25 13.22 86.73 11.70 .28 .78 .12 

KTEA-3 Brief 

Mathematical 

Concepts and 

Applications subtest  

92.31 13.58 98.17 17.30 1.00 .33 .38 91.17 15.61 98.36 14.15 1.15 .26 .48 

KTEA-3 Brief Letter 

and Word 

Recognition subtest 

101.81 15.47 96.83 21.35 -.71 .48 .27 100.67 21.79 99.36 15.29 -.17 .87 .07 

KTEA-3 Brief 

Reading 

Comprehension 

subtest 

95.88 15.42 95.08 17.93 -.13 .90 .05 93.92 19.56 98.09 14.12 .58 .57 .24 
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Table 8.6  

Correlations between ASC-ASD Raw Scores and Number of Achievement Discrepancies 

8.4 – Discussion 

The results of this study provide an interesting addition to our current understanding of 

academic achievement in autistic students. As expected, this participant group collectively performed 

well below the standardised average of 100 on the KTEA-3 Brief, achieving a mean overall score just 

below 90. Collective performance on the individual subtests of the KTEA-3 Brief was also below the 

standardised average across all subtests, with mean subtest scores ranging from 80 to 98. This finding 

is consistent with previous research indicating that autistic students, when considered collectively, 

Number of areas of 

academic strength 

Number of areas of 

academic weakness 

Total number of areas 

of achievement 

discrepancy 

ASC-ASD total score -.02 .03 .01 

ASC-ASD Uncertainty -.14 .06 -.05 

ASC-ASD Performance 

Anxiety 
.08 .08 .10 

ASC-ASD Separation 

Anxiety 
.02 -.08 -.04 

ASC-ASD Anxious 

Arousal 
.04 .06 .06 

ASC-ASD-P total score -.01 -.06 -.05 

ASC-ASD-P Uncertainty -.03 -.13 -.11 

ASC-ASD-P Performance 

Anxiety 
-.21 -.14 -.24 

ASC-ASD-P Separation 

Anxiety 
.08 -.17 -.07 

ASC-ASD-P Anxious 

Arousal 
.05 .09 .10 
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tend to underperform academically (Keen et al., 2016).  

Also as expected, a great deal of variability was evident in different participants’ individual 

academic performance. Individual overall scores on the KTEA-3 Brief ranged from 56 to 120, a 

similar range to that found by Griswold et al. (2002). Scores on each subtest showed a similar level of 

variability, with subtest standardised scores ranging from a low of 40 on the Written Expression 

subtest to a high of 135 on the Letter and Word Recognition subtest.  

When examining each individual’s academic achievement, broad variability in performance 

across different KTEA-3 Brief subtests was common. Every child in the participant group had at least 

one subtest in which they achieved a score that differed significantly (p < .05) from their overall score 

on the KTEA-3 Brief (i.e., a relative academic strength or weakness), and 21 (72%) participants 

demonstrated relative academic strengths or weaknesses in three or more subtests. The current study 

did not include a measure of cognitive ability, therefore discrepancy between cognitive ability and 

academic achievement could not be explored; however, this finding was consistent with previous 

research examining cognitive ability and academic achievement in autistic children. For example, 

Jones et al. (2009) found that 73% of their autistic adolescent participant group demonstrated a 

significant discrepancy between cognitive ability and academic achievement in at least one of the 

academic skill areas assessed, and in a recent longitudinal study, S. H. Kim et al. (2017) found that 

74% of their autistic participant group demonstrated an ability-achievement discrepancy at age 9, 

while 92% showed a discrepancy at age 18.  

This broad variability in achievement across different academic skill areas may have 

significant implications for autistic children in the classroom context, and demonstrates not only the 

importance of considering academic achievement scores at the individual level rather than the group 

level in research, but also the importance of examining variable patterns of academic performance 

within individual participants. To illustrate, Participant 22 achieved an overall KTEA-3 Brief 

standardised score of 120, placing her overall academic achievement in the high range. She 

demonstrated areas of relative academic strength in the Reading Comprehension, Spelling, and Letter 
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and Word Recognition subtests, achieving standardised subtest scores of 128, 132, and 134 

respectively. However, she demonstrated areas of relative academic weakness in the Mathematical 

Concepts and Applications, Written Expression, and Mathematical Computation subtests, achieving 

standardised subtest scores of 90, 104, and 105 respectively. If this participant’s overall KTEA-3 

Brief standardised score was used as the basis for educational planning or intervention, she would 

likely fail to receive services which may help her address relative academic weaknesses in 

mathematical skills and written expression; and her very high level of ability in reading and spelling 

skills may also go unrecognised, resulting in a failure to provide appropriate opportunities for success.  

Previous research (Keen et al., 2016; Whitby & Mancil, 2009) has indicated that autistic 

children tend to have relative academic strengths in concrete skill areas such as basic word reading, 

spelling, and mathematical calculation, but relative academic weaknesses in more abstract skill areas 

such as written expression, reading comprehension, and problem-solving. Interestingly, results of the 

current study showed some deviations from this pattern. As expected, many participants demonstrated 

relative academic strengths in the Letter and Word Recognition and Spelling subtests of the KTEA-3 

Brief, which assess basic word reading and spelling skills respectively. Also as expected, a majority 

(59%) of participants demonstrated a relative academic weakness in the Written Expression subtest, 

and no participants had a relative strength in this skill area. 

Unexpectedly, however, 41% of participants showed a relative academic weakness in the 

Mathematical Computation subtest, which measures basic mathematical calculation skills; previous 

research (Kurth & Mastergeorge, 2010) has found this academic skill area to be a relative strength in 

autistic samples. Additionally, a majority of participants (59%) demonstrated a relative academic 

strength in the Mathematical Concepts and Applications subtest, which measures abstract 

mathematical problem-solving skills. This finding is also in contrast with previous research, which 

has identified problem-solving as an area of relative academic weakness for autistic children 

(Griswold et al., 2002; Kurth & Mastergeorge, 2010; Troyb et al., 2014). Additionally, few 

participants demonstrated a relative academic weakness in the Reading Comprehension subtest of the 

KTEA-3 Brief, with most (69%) participants performing at a level consistent with their overall 
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academic achievement in this subtest. This is at odds with previous research (Jones et al., 2009; 

Mayes & Calhoun, 2003b; Troyb et al., 2014) suggesting that reading comprehension is an area of 

relative academic weakness for autistic children.  

Although it is possible that participants in this study simply had a different pattern of 

academic achievement to previous autistic samples, an interesting alternative explanation for the 

unexpected pattern of relative academic strengths and weaknesses found in this study lies in the 

testing modality. Despite research from the test developers indicating that administration of 

psychometric assessments on an iPad using the Q-interactive iPad application produces comparable 

results to traditional hard-copy administration (Daniel, 2012a, 2012b, 2012c, 2013; Engi Raiford et 

al., 2015), in this sample participants performed significantly better on the KTEA-3 Brief subtests 

which were administered wholly electronically, compared to those which required hard-copy 

responses. It is noted that research from the test developers has focused primarily on the equivalence 

of electronic and hard-copy testing modalities for cognitive ability assessments, with no data available 

regarding the KTEA-3 Brief specifically. It is possible that electronic administration of the assessment 

may have inadvertently contributed to improved performance on the Mathematical Concepts and 

Applications subtest and the Reading Comprehension subtest, both of which were administered 

wholly electronically. This may also account for participants’ poorer than expected performance on 

the Mathematical Computation subtest, as this subtest was administered in traditional paper-and-

pencil format. Performance on this subtest would therefore not have benefitted from any advantage 

resulting from electronic administration, resulting in comparatively poorer performance.  

Aside from the potential impact of testing modality on patterns of relative academic strength 

and weakness, the finding that participants performed significantly better on electronically 

administered subtests compared to hard-copy subtests is noteworthy. To date, research regarding the 

impact of iPad-based teaching and assessment for autistic children is limited, but preliminary findings 

from case-study research suggest some potential benefits. In their 2013 systematic review on the use 

of iPods and iPads for teaching, Kagohara et al. (2013) found only one study that used these 

technologies to teach academic skills, with the bulk of studies focused on the use of iPods and iPads 
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for teaching communication, employment skills, leisure skills, or to aid transitions. The one relevant 

study used iPad-based video modelling to teach two students how to check the spelling of words using 

the spell check function of a word processing application, and was found effective in teaching both 

students this skill (Kagohara, Sigafoos, Achmadi, O’Reilly, & Lancioni, 2012). Additionally, both 

Neely, Rispoli, Camargo, Davis, and Boles (2013) and A. Lee et al. (2013) investigated the impact of 

iPad-based instruction on levels of academic engagement and challenging behaviour during academic 

tasks, with A. Lee et al. also exploring differences in time required to complete academic tasks and 

percentage of correct responses. In both studies, iPad-based instruction demonstrated some benefit 

over traditional instruction methods. Neely et al. (2013) found that both participants had much higher 

levels of academic engagement and lower levels of challenging behaviour during iPad-based 

instruction, while A. Lee et al. found improvements in challenging behaviour, time spent on task, and 

time required to complete tasks for one participant using iPad-based instruction, but no notable 

differences across instruction conditions for the other participant. Importantly, research to date has 

focused exclusively on the use of iPads as teaching tools, but no previous evidence is available 

regarding any potential advantages or disadvantages of using an iPad for academic assessment with 

autistic children. Results of the current study are consistent with findings regarding the use of iPads as 

teaching tools, and suggest that the use of an iPad for academic tasks may have a beneficial impact on 

achievement for autistic children.  

A key aim of this study was to identify any association that exists between anxiety 

symptomatology and academic achievement within this participant sample. Findings demonstrated 

that, overall, scores on measures of anxiety symptomatology were not significantly associated with 

academic achievement scores. There were a small number of exceptions to this finding; namely, 

scores on the SCAS Fear of Physical Injury subscale were significantly correlated with KTEA 

Reading Comprehension scores, ASC-ASD Anxious Arousal scores were significantly correlated with 

both KTEA Mathematical Computation and Mathematical Concepts and Applications scores, and 

ASC-ASD-P Uncertainty scores were significantly correlated with KTEA Spelling and Mathematical 

Concepts and Applications scores. All correlations were negative, indicating that as anxiety 
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symptomatology increases, academic performance deteriorates. Additionally, parent-reported scores 

on the SCAS-PV Social Phobia subscale were significantly positively correlated with total number of 

areas of achievement discrepancy, indicating that social phobia may be associated with greater 

variability in achievement across different academic skill areas.   

Although analyses using dichotomous groupings of participants did not reveal any significant 

differences between anxious and non-anxious groups in terms of academic achievement, it is 

important to note that effect sizes for some comparisons indicated small to moderate effects. In 

particular, this was true for the comparison of SCAS-CV anxious versus non-anxious groups on the 

KTEA-3 Brief Mathematical Computation subtest (d = .55) and the ASC-ASD-P anxious versus non-

anxious groups on the KTEA-3 Brief Mathematical Concepts and Applications subtest (d = .48).  

Despite the failure to find the expected association between anxiety symptomatology and 

academic achievement in this study, it would be premature to conclude that anxiety symptomatology 

does not impact academic achievement for autistic students. Given the established association 

between these factors in non-autistic children, further research with autistic children is required to 

elucidate any similar relationship in this population. The current study involved a relatively small 

participant group of 29 children and their parents; similar research with non-autistic children has 

involved samples ranging from approximately 50 to 1,200 participants (Schoenfeld & Janney, 2008). 

Post-hoc power analyses indicate that the current study was severely under-powered, as the 

comparison with largest effect size (SCAS-CV anxious versus non-anxious groups compared on 

KTEA-3 Brief Mathematical Computation performance) achieved statistical power of only .30. In 

order to achieve a minimum statistical power of .80, the comparison in question would require a 

participant group of at least 120 children. Given that participants in the current study were recruited 

from a larger longitudinal study, the pool of potential participants was limited and the small size of 

the participant sample was unavoidable. Future research in this area should aim to recruit a minimum 

sample of 120 participants to ensure adequate statistical power.  

Additionally, there is a large range of potentially confounding factors that could not be 
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adequately controlled for in this study, and that may have influenced one or both of the key variables. 

For example, factors such as the setting in which the child is educated and teaching methods used 

with the child are likely to influence the child’s academic performance, while factors such as 

psychopharmacological medications and therapeutic interventions may impact on anxiety 

symptomatology. As well, issues such as co-occurring diagnoses, behavioural difficulties, or a 

challenging home environment could play a part in both anxiety symptomatology and academic 

achievement. Of particular note, the current research project did not include an assessment of 

participants’ cognitive ability. A decision was made not to administer cognitive ability assessments as 

part of the additional data collection sessions in order to minimise participant burden, as the suite of 

assessments completed by children during these sessions was relatively lengthy. As part of the LASA, 

parents were requested to provide copies of all standardised assessments their child had completed, 

including cognitive ability assessments; unfortunately, only a small number of participants provided 

cognitive ability data to the LASA research team. Therefore, while the omission of a cognitive ability 

assessment was considered necessary for participants’ well-being, the lack of these data unfortunately 

limits the conclusions that can be drawn from participants’ academic achievement scores. Future 

research on this topic should include a larger participant sample, and should aim to control for 

confounding factors where possible, with a particular focus on the assessment of cognitive ability.  
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Chapter 9 – General discussion 

The overall aim of this research project was to increase understanding of autistic children’s 

experiences of anxiety symptomatology and academic performance, and to identify whether these two 

areas are interrelated. As discussed in Chapter 3, autistic children are at increased risk for both anxiety 

disorders and academic underperformance, and in non-autistic populations, anxiety symptomatology 

has been linked with poorer academic outcomes. To date, the relationship between anxious 

symptomatology and academic performance in the autistic population has received little attention in 

research. In order to address this gap in knowledge, this thesis comprised four studies addressing 

seven research questions which focused on the prevalence, reporting, phenomenology, and impact of 

anxious symptomatology in autistic children; the academic performance of autistic children; and the 

relationships between these factors. In this section, the findings from this research project are 

discussed with regard to the identified research questions, limitations of this research project are 

noted, and suggestions are posited for future research in this field.   

9.1 – Findings 

Prevalence of anxiety symptomatology 

This thesis makes a significant contribution to our current understanding of anxiety 

symptomatology in autistic children by exploring the prevalence of both child- and parent-reported 

typical and atypical anxiety symptoms in a sample of autistic children. Of particular significance, this 

is (to the author’s knowledge) the first piece of research to explore the prevalence of child-reported 

atypical anxiety symptomatology in an Australian sample. An important outcome from this research 

project is the finding that anxiety symptomatology may be more prevalent in autistic children than 

previously reported, particularly when measured using an autism-specific anxiety measure. These 

findings suggest that an autism-specific measure may provide a more exhaustive assessment of 

anxiety symptomatology when compared to non-autism-specific measures.  
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There are a number of possible explanations for the unusually high rates of anxiety symptoms 

in this participant group. Firstly, it is possible that children in this participant group actually 

experience unusually high rates of anxiety symptomatology. During recruitment to the studies 

described in Chapters 6, 7, and 8, parents were made aware that the research project was specifically 

investigating anxiety. It is therefore possible that only those parents who had concerns regarding their 

child’s anxious symptomatology volunteered to participate, with recruitment bias creating a 

particularly anxious participant group. To counter this, the design of recruitment materials featured a 

clear statement that both anxious and non-anxious participant children were required; however, this 

may not have been sufficient to counter recruitment bias, as parents with no concerns regarding their 

child’s level of anxiety may have been less motivated to participate compared to parents of clinically 

anxious children.  

Importantly, only 23% of children in the relevant participant group had a parent-reported 

diagnosis of anxiety; given that previous research has shown the rate of clinically significant anxiety 

symptoms in autistic children is approximately 40%, this relatively low rate of anxiety diagnoses is 

inconsistent with the hypothesis that an unusually anxious participant group was recruited. It is also 

important to note that child-reported rates of anxiety on the SCAS-CV in this sample are consistent 

with previous findings, and inconsistent with the hypothesis of a particularly anxious participant 

group. However, it is possible that children in this participant group may have under-reported their 

anxiety symptoms on the SCAS-CV; this seems particularly likely given that child-reported rates of 

clinically significant anxiety were considerably higher on the ASC-ASD than the SCAS-CV in this 

sample. Additionally, it is important to point out that participants in the study described in Chapter 5 

were not recruited specifically for the purpose of investigating anxiety; data used in Chapter 5 were 

collected through the LASA online questionnaire, which recruited participants with the purpose of 

exploring educational, behavioural, and social participation and outcomes. Therefore, recruitment bias 

cannot explain the high rates of parent-reported anxiety symptomatology found in the Chapter 5 

participant group.  

A second possibility is that participants deliberately or unintentionally over-reported 
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children’s symptoms of anxiety on the SCAS-PV, ASC-ASD, and ASC-ASD-PV. As noted above, 

parents of children in the Chapter 6, 7, and 8 participant group were made aware during recruitment 

that the research project was investigating anxious symptomatology; it is therefore possible that 

participants were affected by the good-subject effect, in which participants either consciously or 

subconsciously respond in ways which confirm a research hypothesis (Nichols & Maner, 2008). In the 

current research project, participants may have believed that the assessor expected children to show 

symptoms of anxiety, and as a result may have modified their responses to confirm the assessor’s 

perceived expectation. Again, this explanation is unlikely to account for the high rates of parent-

reported anxiety symptomatology found in the Chapter 5 participant group, who were not recruited 

specifically for the purpose of studying anxiety symptoms.   

It is also possible that the Australian context is a factor contributing to the unusually high 

rates of anxiety symptoms in this sample. Only a limited number of previous studies have investigated 

anxious symptomatology in Australian autistic students (e.g., Ashburner et al., 2010; Bitsika & 

Sharpley, 2014; Russell & Sofronoff, 2005), and these studies have generally not reported the 

prevalence of clinically significant anxious symptomatology within their participant groups. It is 

possible that some aspect of the Australian context contributes to an inflated prevalence of anxiety 

symptoms in autistic children. However, as noted in Section 3.2, the estimated prevalence of anxiety 

symptomatology in non-autistic Australian children is similar to (Boyd et al., 2000), if not lower than 

(Lawrence et al., 2016), global prevalence. This suggests that, if the Australian context is a factor in 

increasing rates of anxious symptomatology, this effect occurs only for autistic children.   

Importantly, the high prevalence of anxiety detected in the current participant sample suggests 

that anxiety may, in fact, be a more common difficulty for autistic children than previously thought. 

This, in turn, suggests reason for increased concern regarding anxiety symptomatology in autistic 

children. The current findings regarding the prevalence of anxiety symptomatology bring to light 

particular concerns about the potential negative impact of anxiety symptomatology across the lifespan 

for autistic people. It is well established that autistic adults tend to demonstrate poor outcomes across 

a range of domains (including employment, relationships, physical and mental health, and quality of 
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life; Howlin & Moss, 2012) and, as discussed in Section 3.2, anxiety disorders are also associated 

with poor outcomes in a range of domains. In light of the high prevalence of anxiety symptomatology 

within the autistic community, it is possible that the poor outcomes endured by autistic adults could be 

compounded by, or even (in part) attributed to, anxiety symptomatology.  

In order to improve outcomes for autistic children, increased awareness and understanding of 

the presentation of anxiety symptomatology in autistic children is vital, in both research and clinical 

contexts. This will ensure that anxiety symptomatology is reflected accurately in empirical work with 

autistic children, and also ensure that anxiety is accurately recognised in the clinical context. A related 

concern is the need for autism-specific anxiety diagnostic and treatment services. In order to provide 

appropriate diagnosis and treatment of anxiety symptoms in autistic children, it is key that clinicians 

are familiar with the unique phenomenology of anxiety in autism, as well as the ways in which 

autistic characteristics and symptoms of anxiety may interact to influence a child’s presentation and/or 

response to treatment. As noted in Chapter 2, enabling access to support and interventions designed to 

improve subjective well-being and quality of life is accepted as a valuable and necessary goal of the 

autism rights movement. The current findings regarding the high prevalence of anxiety in autistic 

children highlight the need for autism-specific interventions aimed at managing the symptoms of 

anxiety, and subsequently increasing well-being and quality of life for autistic children, particularly in 

the Australian context.   

Multiple informants’ perspectives on anxiety symptomatology 

This research project is, to the author’s knowledge, the first since original development of the 

ASC-ASD (Rodgers et al., 2016) to examine both parent- and child-report on this measure. In 

addition, this project is the first to explore both parent- and child-report responses to the CALIS in an 

autistic participant group. This project, therefore, makes a unique contribution to our understanding of 

anxiety in autistic children by describing both the experience and the impact of anxiety symptoms 

from multiple informants’ perspectives. The inclusion of autistic children’s perspectives in this 
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research project is of particular importance, not only because the majority of research in this field 

relies on proxy reporting (see Table 3.2), but also because the neurodiversity paradigm requires that 

autistic voices are heard, respected, and valued in all dialogues regarding autism, including research.  

Overall, findings of the current research project were consistent with previous research 

showing relatively poor agreement between child-report and parent-report on measures of anxious 

symptomatology and anxiety-related life interference (e.g., Bitsika & Sharpley, 2014; Blakeley-Smith 

et al., 2012; Hurtig et al., 2009; Lyneham et al., 2013), with correlations between parent- and child-

report in the current project ranging from moderate on the ASC-ASD to non-significant on the 

CALIS. This finding reinforces the importance of using multi-informant, multi-method assessments of 

anxiety symptomatology with autistic children (as discussed in Section 3.3) to ensure the most 

accurate profiling of symptoms. If data are gathered from only one informant, it is important to select 

the most appropriate informant for the context, as the discrepancy between child- and parent-report of 

symptomatology may have implications for both research and clinical outcomes. However, 

determining the most appropriate informant and method for assessing anxiety symptomatology is also 

challenging, as valid arguments (discussed in Section 3.3) exist for a number of different approaches. 

A potentially useful perspective is that endorsed by De Los Reyes et al. (2015), who suggest that each 

informant may provide unique but valuable information regarding their perception of an individual’s 

mental health and behaviour, as mental health symptomatology and behaviour may vary across 

contexts. Using this approach, different or conflicting information received from different informants 

is not necessarily problematic, as this variability may provide richer insight into an individual’s 

presentation across contexts.   

The poor to moderate level of consensus between different informants found in this project 

suggests that different informant groups may have somewhat differing perceptions of anxiety 

symptoms, and of the impact of these symptoms. On all three anxiety-related assessments used in this 

research project, parents’ ratings of anxiety symptomatology and the impact of anxiety were higher, 

overall, than children’s ratings. This finding could be interpreted as an indication that parents, either 

intentionally or unintentionally, tend to over-report the symptoms of anxiety experienced by autistic 
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children. It is possible, for example, that parents observe their child engaging in typically autistic 

behaviours, and mistakenly perceive these as indicators of anxiety, in a form of diagnostic 

overshadowing. It is noted that the current study did not include a measure of parents’ own anxiety 

symptomatology; it is therefore possible that parents in the current participant sample had elevated 

levels of anxiety symptomatology themselves, which may have then influenced their reporting of their 

child’s anxiety symptomatology (Affrunti & Woodruff-Borden, 2015; Niditch & Varela, 2011).  

It is also possible that children in the current participant group tended to under-report their 

own symptoms of anxiety. It has previously been suggested (Grondhuis & Aman, 2012; Wood & 

Gadow, 2010) that autistic people may have difficulty recognising and reporting on their own 

emotional experiences. Difficulty in recognising emotional experiences may lead autistic children to 

perceive their anxiety symptoms as being fewer or less severe than they actually are, resulting in 

under-reporting of anxious symptomatology. Findings from Garfinkel et al. (2016) suggest that 

autistic people are less accurate than controls at detecting their own internal physiological symptoms 

such as heart rate; an interesting area for future research may involve exploring the accuracy of 

autistic people in detecting non-physiological (i.e., cognitive) cues for their own emotional 

experiences. However, despite any difficulties that autistic people may face in recognising and 

reporting their own physiological symptoms, it can be argued that many autistic people are still able to 

provide unique information regarding their experiences of anxiety (as suggested by De Los Reyes et 

al., 2015), which may be important in forming an accurate assessment of the individual’s 

symptomatology. Just as the neurodiversity paradigm indicates that autistic and non-autistic 

neurologies are different but equally valid, it can also be suggested that autistic and non-autistic 

perceptions (in this case of anxiety symptoms) may differ and yet both provide valid and valuable 

information reflecting each individual’s own personal experience.   

Concordance between different measures of anxiety symptomatology 

As noted by Vasa, Keefer, Reaven, South, and White (2018) in a recent study investigating 
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priorities for future research in the field of autism and co-occurring anxiety, the validation of anxiety 

assessment tools is currently a top priority for research in this area. This research project is, to the 

author’s knowledge, the first since original development of the ASC-ASD (Rodgers et al., 2016) to 

examine concordance between this measure and an existing measure of anxiety symptomatology. By 

providing data on the consensus between the ASC-ASD and the SCAS, this project makes an 

important contribution towards the validation of the ASC-ASD, and thereby targets a priority area for 

research in this field (Vasa et al., 2018).  

Findings from the current project indicate that there was a strong relationship between scores 

on the SCAS and ASC-ASD, with moderate to strong correlations identified between the two 

measures. This high level of consensus provides support for the validity of the ASC-ASD as a 

measure of anxious symptomatology. However, some discrepancy also exists between the two 

measures, suggesting that the ASC-ASD and the SCAS do not measure identical constructs; this may 

indicate that the ASC-ASD accurately assesses atypical anxiety symptomatology, as intended, while 

the SCAS does not.  

As a brief self-report instrument, the SCAS cannot be used as a diagnostic tool, and although 

it is considered one of the most promising self-report measures for assessing anxiety symptoms in 

autistic children, evidence (Glod et al., 2017; Jitlina et al., 2017; Magiati et al., 2017) suggests that 

SCAS scores should be interpreted with caution in autistic samples. Findings from the current 

research project, in combination with previous relevant studies (e.g., Kerns et al., 2014), indicate that 

there is likely to be considerable value in pursuing the development and validation of autism-specific 

measures of anxiety symptomatology. Although concordance with the SCAS is not sufficient 

evidence to demonstrate the validity of the ASC-ASD as a measure of anxious symptomatology in 

autistic children, the strong association between scores on the two measures lends weight to the 

validity of the ASC-ASD and suggests that this measure may prove to be a useful assessment tool, 

pending further validation. In order to further establish the validity of the ASC-ASD, it will be 

necessary to validate the measure against a gold-standard diagnostic assessment for anxious 

symptomatology, such as the Anxiety Disorders Interview Schedule (Silverman & Albano, 1996); 
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comparison with the Anxiety Disorders Interview Schedule – Autism Addendum (Kerns et al., 2017) 

may also be of interest, although of limited value for validation purposes given the recent 

development of (and therefore minimal psychometric evidence for) the Kerns et al. (2017) measure. 

Additional validation against brief self-report anxiety measures that do not include duplicate items 

may also be useful.  

Despite the uncertainty regarding the psychometric properties of the ASC-ASD, it is to date 

the only brief self-report measure of anxiety symptoms designed specifically for use with autistic 

children, and as such it is likely to provide unique and necessary insights into autistic children’s 

experiences of anxiety, in both research and clinical contexts. Until the reliability and validity of the 

ASC-ASD are sufficiently established, the measure should be used in a supplementary fashion, in 

conjunction with other, established assessments of anxious symptomatology, as was done in this 

research project. 

Phenomenology of anxiety symptoms 

Although previous research has examined the phenomenology of anxiety symptoms in autistic 

children (e.g., White et al., 2015), empirical research regarding the phenomenology of atypical 

anxiety has been limited to date (Keen, Adams, Simpson, den Houting, & Roberts, 2017; Kerns et al., 

2014). This project makes a valuable contribution to our understanding of the phenomenology of both 

typical and atypical anxiety symptoms by identifying patterns of anxiety symptomatology in school-

age autistic children.  

In the current participant sample, both typical and atypical anxiety symptoms were endorsed 

at high rates. The pattern of typical anxiety symptoms endorsed by the current participant group was 

similar to that identified in a previous Australian sample of adolescents with Asperger’s Syndrome 

(Farrugia & Hudson, 2006), with symptoms relating to Social Phobia, OCD, and GAD endorsed most 

frequently in both groups. Importantly, the current participant group endorsed atypical anxiety 

symptoms more frequently than typical anxiety symptoms, indicating that autistic children and their 
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parents can relate to the concept of atypical anxiety and identify relevant symptoms in the children, 

and providing support for the notion of atypical anxiety symptomatology as an important construct in 

our understanding of autistic children’s experiences of anxiety. This finding suggests that research 

and clinical practice around the diagnosis, presentation, and treatment of anxiety symptomatology in 

autistic children may be most beneficial if both typical and atypical symptoms are taken into account, 

and underscores the need for further study regarding the relatively new concept of atypical anxiety 

symptomatology.   

The frequent endorsement of atypical anxiety symptoms relating to the concept of uncertainty 

in both the Chapter 5 and Chapter 6 participant groups provides support for emerging work focusing 

on the construct of intolerance of uncertainty in autistic children (Boulter et al., 2014; Maisel et al., 

2016; South & Rodgers, 2017; Wigham et al., 2015). These recent studies have provided preliminary 

evidence to suggest that intolerance of uncertainty is not only a common difficulty for autistic 

children (Hodgson et al., 2017), but may in fact be implicated in the development and maintenance of 

anxious symptomatology in autistic people (Boulter et al., 2014; Maisel et al., 2016). These findings 

indicate that it may be useful to consider the phenomenology and assessment of anxiety in autistic 

children in light of the intolerance of uncertainty construct. Additionally, intolerance of uncertainty 

may have value as a treatment target for interventions aimed at addressing anxiety in autistic children; 

indeed, work has already begun in this area with the development of the Coping with Uncertainty in 

Everyday Situations program (Rodgers et al., 2017).  

It is interesting to note the relatively low rates of reporting of physiological symptoms of 

anxiety, which was also observed in both the Chapter 5 and Chapter 6 participant groups. This finding 

may suggest that autistic children tend to experience anxiety primarily through cognitive 

symptomatology, with less frequent and/or less severe physiological manifestations of anxiety. It is 

also possible that autistic children may have misinterpreted the ASC-ASD and SCAS items regarding 

physiological symptoms of anxiety – many of the relevant items indicate that there must be “no 

reason” for the target symptom to occur, for example, “my heart suddenly starts to beat too quickly 

for no reason”. If these items are interpreted literally, an autistic child who recognises the target 
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symptom as being associated with anxiety may fail to endorse applicable items, as the symptom is not 

occurring for “no reason” but is instead occurring due to anxiety. However, this explanation does not 

account for the low rates of parent-reported physiological symptomatology, as it is unlikely that 

parents would misinterpret items in this manner.  

An alternative interpretation of this finding, which is supported by recent evidence, is the 

possibility that anxiety in autistic children may be linked to interoceptive abilities. There is emerging 

evidence to suggest that autistic people have reduced interoceptive accuracy (Garfinkel et al., 2016); 

that is, they are less accurate at detecting their own bodily sensations such as heart rate. It is possible, 

therefore, that autistic children may actually experience physiological symptoms of anxiety at a level 

commensurate with their cognitive symptomatology; but lack the interoceptive awareness to identify 

and report these physiological symptoms. Future research aimed at exploring this hypothesis may be 

beneficial in increasing our understanding of the physiological manifestations of anxiety in autistic 

children.  

Impact of anxiety symptoms 

A particularly significant finding from this research project was the high level of daily life 

interference and impact reported to result from anxiety symptomatology in this participant group. As 

discussed in Section 3.3, research regarding the potential consequences of anxiety for autistic children 

has been limited to date, and this research project makes a valuable contribution to the knowledge 

base in this area. It has previously been suggested that the symptoms of anxiety may have a greater 

negative impact on autistic children’s quality of life and family functioning than the impact of autistic 

characteristics (Ozsivadjian et al., 2012); this thesis explored this idea, and in doing so, increased our 

understanding of the many negative consequences that anxiety symptomatology may produce for 

autistic children and their families, and highlighted the critical need for efficacious autism-specific 

anxiety treatment programs.  

Findings regarding the impact of anxious symptomatology in the current research project are 



 

 

 

187 

 

particularly concerning in light of the fact that only seven of the 30 children who participated in the 

relevant study had a parent-reported anxiety diagnosis, suggesting that the remaining 23 participant 

children were likely to be experiencing clinically relevant anxiety-related life interference, but had not 

received an anxiety disorder diagnosis. As part of the current study, parents received a personalised 

feedback report detailing the outcomes of the various assessments that they and their child completed, 

and were also provided with details of professional resources to assist them in accessing further 

support and diagnostic assessment at their discretion. However, the fact that so few participants had 

received a prior anxiety diagnosis highlights the need to increase awareness and understanding of the 

phenomenology of anxiety in autism, in part to allow for improved differentiation of anxious 

symptomatology from autistic characteristics (thus reducing diagnostic overshadowing), and in part to 

support the recognition of atypical anxiety symptoms in autistic children. These efforts are necessary 

to ensure the accurate diagnosis of anxiety disorders in autistic children, and thereby increase access 

to treatment. The high rates of anxiety-related life interference reported by the current participant 

group also underscore the acute need for efficacious, evidence-based and autism-specific treatment 

programs designed to manage the symptoms of anxiety and minimise anxiety-related life interference.   

Notably, autistic children in the current participant group were similar to a previous sample of 

clinically referred anxious children in terms of the life interference they experienced as a result of 

anxious symptomatology (Lyneham et al., 2013). This finding is consistent with previous work, which 

found similar rates of anxious symptomatology in an Australian sample of clinically anxious children 

and children with Asperger’s Syndrome (Russell & Sofronoff, 2005). This finding also provides 

support for the observation by Ozsivadjian et al. (2012) that symptoms of anxiety may have a more 

detrimental impact on quality of life and family functioning than autistic characteristics, and suggests 

that intervention efforts aimed at managing the symptoms of anxiety are imperative in improving the 

well-being and quality of life of autistic children and their families. Additionally, this finding is 

consistent with the autism rights movement’s stance on support and intervention, as it suggests that 

therapies aimed at mitigating the negative effects of anxiety may be more beneficial for many autistic 

children than interventions aimed at reducing autistic characteristics.  
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In interpreting the findings from the CALIS, it is important to note that it is difficult to 

differentiate accurately the impact of anxious symptomatology from the impact of autistic 

characteristics. It is possible that, when responding to the CALIS, participants were simply endorsing 

all domains in which they or their child experiences difficulty, without reflecting upon the most likely 

basis for this difficulty. This is particularly true for child participants, who may have had difficulty in 

comprehending the nuances of cause and effect implicit in the CALIS questions. 

Although it is possible that CALIS items were not interpreted as intended, scores on the 

CALIS were significantly correlated with scores on the SCAS within the same informant groups (i.e., 

child-report correlated with child-report; parent-report correlated with parent-report), with higher 

levels of anxious symptomatology associated with higher levels of anxiety-related life interference. 

This suggests that participants were responding to CALIS items as expected, and reporting only those 

areas of difficulty that they believe are attributable to anxiety symptoms. Additionally, regarding 

children’s ability to comprehend CALIS items adequately, the CALIS has been found 

psychometrically sound in a sample of non-autistic children ranging from 6 – 17 years of age 

(Lyneham et al., 2013). This suggests that the measure is appropriate for use with children aged 10 – 

12, as in the current sample; however, as the CALIS has received only very limited use with autistic 

children (Ohan et al., 2016), it remains unclear whether the measure is suitable for use with this 

particular population.   

Anxiety symptomatology and academic achievement 

To the author’s knowledge, this thesis is the first research project to examine the specific 

relationship between anxiety symptoms and academic achievement in the autistic population. Given 

that autistic children are at increased risk for both anxiety symptomatology and academic 

underperformance, exploring the potential for an association between these two areas of increased risk 

makes a unique and valuable contribution to the current knowledge base.  

Consistent with previous research (Griswold et al., 2002; Jones et al., 2009; Keen et al., 2016; 
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S. H. Kim et al., 2017), the current study identified both academic underperformance and considerable 

variability in academic achievement within the participant group. The findings highlight the need for 

greater understanding of the factors that contribute to autistic children’s academic achievement, as 

well as more effective strategies for supporting these children to achieve their full academic potential. 

The high level of variability in achievement, both between and within participants, emphasises the 

importance of individualised approaches to learning, to ensure that each child receives instruction that 

is appropriate for their skill level in each academic area. The findings of this study also raise 

important questions regarding the use of iPad-based technology to support autistic children’s 

performance in academic assessment and, potentially, in broader academic applications.  

Notably, the pattern of relative academic strengths and weaknesses across different academic 

skill areas demonstrated by this participant group was in contrast with previous literature. Previous 

studies that have explored this concept have tended to define areas of academic strength and weakness 

based on a discrepancy between cognitive ability and achievement (e.g., Jones et al., 2009; S. H. Kim 

et al., 2017), rather than comparing each individual’s achievement in specific skill areas to their 

overall achievement, as was done in this study. It is possible that this method of determining relative 

strengths and weaknesses may account for the unusual achievement pattern in this participant group.  

A noteworthy and novel finding in this study, which may also contribute to explaining the 

unusual pattern of academic strengths and weaknesses in this participant group, was the relationship 

between testing modality and academic achievement. Unexpectedly, participant children performed 

significantly better on academic subtests that were administered electronically, compared with those 

subtests that required written responses using paper and pencil. It is therefore possible that the pattern 

of relative strengths and weaknesses identified in this participant group reflects the impact of testing 

modality. However, it is also possible that both electronic and hard-copy subtests accurately reflect 

participants’ true academic achievement, and children in this participant group simply had a different 

pattern of academic strengths and weaknesses when compared with previous autistic participant 

groups. Further research investigating the impact of electronic administration on achievement with 

autistic participants is required before any conclusions can be drawn regarding this finding.  
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In exploring the potential for an association between academic achievement and anxiety 

symptoms, findings indicated that specific symptoms of both typical and atypical anxiety may be 

linked to particular areas of academic achievement. Despite this, no evidence was found to indicate 

that overall academic achievement is associated with total anxiety symptomatology in autistic 

children. This was a particularly surprising finding, given that considerable evidence exists to suggest 

an association between anxiety symptomatology and academic achievement in non-autistic children 

(as discussed in Section 3.4). As noted previously (Section 8.3), analyses conducted in the study were 

under-powered, and various other limitations (discussed in Section 8.4) existed within this study; 

therefore, it would be premature to draw any conclusions regarding associations between anxiety 

symptomatology and academic achievement from these data. This is particularly true given the 

findings from the CALIS, which indicate that both children and parents perceive children’s anxiety 

symptoms as having a considerable impact on children’s school performance; in fact, school 

performance was the daily life domain rated as being most impacted by anxious symptomatology, by 

both children and parents. The contrasting findings obtained in the current research project highlight 

the need for future research aimed at elucidating any relationship which may exist between anxiety 

symptomatology and academic achievement. Given the tendency towards academic 

underperformance in autistic children, it is essential that the factors predicting academic achievement 

in autistic children are identified to facilitate the development of strategies to support these children in 

achieving academic success.  

Findings in context 

As noted in Chapter 2, this thesis conceptualises autism using the neurodiversity paradigm 

and the social model of disability. Autism is therefore considered as an atypical, but valid and 

valuable, variation on human neurobiology. While it is acknowledged that autistic people are often 

disabled, this disability is not seen as a deficit inherent to the individual, but is instead understood as 

resulting from physical, social, and emotional contexts that do not accommodate the autistic person’s 

needs.  
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As discussed in Chapter 3, symptoms of anxiety commonly co-occur with autism, but 

generally are not considered to be a feature of autism itself. In this participant group, high rates of 

anxiety symptomatology were identified by multiple informants and across multiple assessment tools. 

Consistent with the social model of disability, these anxiety symptoms can be framed as a potential 

consequence of a failure to accommodate autistic people’s needs. Through the neurodiversity 

paradigm, therefore, the high rates of anxiety symptomatology in this sample may be interpreted as an 

indication that the autistic children in this participant group are encountering inaccessible physical, 

social, and/or emotional contexts, to such an extent that these encounters impact negatively on their 

mental health. In line with this conceptualisation, an appropriate response to the anxiety 

symptomatology identified here would involve adaptations to the children’s environments, to reduce 

the discrepancy between each child’s ideal and actual contexts.  

Also discussed in Chapter 3, there can be a great deal of similarity between the symptoms of 

anxiety and the characteristics of autism. Findings reported in Chapter 7 of this thesis suggest that 

anxiety symptoms create considerable impact on the lives of autistic children and their families; 

however, it is difficult to definitively determine whether this impact is resulting from anxiety 

symptoms or autistic characteristics. The growing recognition of the existence of atypical anxiety 

symptoms, as explored in Chapters 5 and 6, further blurs the distinction between autism and anxiety. 

This overlap, then, raises questions about the appropriateness of conceptualising autism through the 

neurodiversity paradigm, while considering anxiety through the traditional medical paradigm.  

Walker (2014) offers a potential solution to this difficulty, by differentiating between “innate” 

forms of neurodivergence such as autism, and forms of neurodivergence developed through 

experience (here referred to as “acquired”), such as anxiety and depression. Walker notes that, while 

innate forms of neurodivergence constitute an intrinsic aspect of a person’s identity, acquired forms of 

neurodivergence generally do not. Therefore, whereas “curing” an autistic person would likely change 

fundamental aspects of the individual’s identity, “curing” a person of anxiety is unlikely to do so. In 

addition, whereas the characteristics of innate neurodivergence can often be both beneficial and 

detrimental, the characteristics of acquired neurodivergence tend, in general, to be largely detrimental. 

It is therefore both reasonable and consistent with the neurodiversity paradigm to suggest that 
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different forms of neurodivergence require different approaches to support, intervention, and “cure”. 

Specifically, while it is arguably most appropriate to support autistic people by addressing the 

contextual and systemic barriers that create inaccessible environments, when supporting those with 

anxiety it may be more beneficial to address both the contextual and individual factors contributing to 

symptomatology.  

9.2 – Limitations 

Limitations specific to each study included in this research project are discussed in the 

preceding chapters. However, several limitations of this research project warrant a mention in this 

general discussion.   

First, the studies reported in Chapters 6 – 8 relied on a relatively small participant group, 

which limited both statistical power and generalisability of results. This research project formed a part 

of the LASA; therefore, all participants were recruited from within the sample of families who had 

already joined the older cohort of the longitudinal study. Although this limited the population of 

potential participants, this approach to recruitment was beneficial as LASA participants had already 

provided relevant parent-report data and community-based autism diagnostic reports to the LASA 

research team, thereby reducing the burden of participation for parents. In recognition of the relatively 

limited number of potential participants, a range of strategies were implemented in the design of this 

research project to facilitate participant engagement, and this resulted in a reasonable participation 

rate of 32 out of 54 eligible families, or 59% participation. For future research in this area, it will be 

important to involve larger participant groups and thereby increase both statistical power and 

generalisability of findings. As noted in Section 8.3, post-hoc power analyses indicated that a 

participant sample of 120 would have been required to achieve adequate statistical power for 

correlation analyses between anxiety symptomatology and academic achievement scores in this 

project; it is recommended that future studies in this area aim to include a minimum sample of 120 

families.  
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Additionally, it was noted in Chapter 3 that multi-informant, multi-method assessment of both 

anxiety symptomatology and academic achievement is generally recommended. A strength of the 

current study was the multi-measure, multi-informant assessment of anxious symptomatology, with 

children and parents each completing multiple anxiety-related assessments. The use of a standardised 

measure for assessment of academic achievement was also a strength. However, the assessment of 

anxiety symptoms in this study relied on brief informant-report scales, while assessment of academic 

achievement relied on a single informant. Future research would benefit from the inclusion of gold-

standard diagnostic assessments for anxiety and, where possible, the collection of biological and/or 

physiological data regarding anxiety, along with multi-method and multi-informant measures of 

academic achievement. 

9.3 – Implications for future research 

The research presented here highlights a number of key areas for future study. The current 

findings add to a growing body of work regarding the atypical presentations of anxiety symptoms in 

autistic children, and underline the need for further work regarding the identification, presentation, 

impact, and treatment of atypical anxiety symptomatology. The thesis also draws attention to the 

potential importance of the concept of uncertainty, as measured by the ASC-ASD, in our 

understanding of anxiety symptomatology in autistic children. Future research that continues to 

explore the contribution of intolerance of uncertainty to the development, presentation, and 

maintenance of anxiety symptoms in autistic children may prove valuable. Additionally, reducing or 

managing intolerance of uncertainty may be a beneficial target for autism-specific anxiety 

interventions.  

The findings from this research project also bring into light the potential relevance of the 

concept of interoception (as discussed in Chapter 5) for the understanding of anxiety in autistic 

children. Research regarding interoception in the autistic population is limited to date (DuBois, 

Ameis, Lai, Casanova, & Desarkar, 2016), but findings of the current study taken in combination with 
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previous work (Garfinkel et al., 2016) suggest that this may be a topic worthy of future investigation, 

to broaden our understanding of the many and varied mechanisms which may impact on anxious 

symptomatology in autism.  

Of critical importance in this thesis are the findings regarding the impact that anxious 

symptomatology may have on autistic children and their families. Data from the CALIS demonstrate 

the pressing need for greater understanding of the deleterious consequences of anxiety for autistic 

children, over and above any negative consequences resulting from autistic characteristics. This 

highlights the necessity of future work towards developing more efficacious treatments for anxiety 

symptomatology in autistic children. Additionally, there is a need to expand our understanding in this 

area to include other age groups. With evidence (discussed in Section 3.3) suggesting that anxiety 

symptomatology may increase as autistic children and adolescents grow older, developing an 

understanding of the consequences of anxiety for autistic adolescents and adults may be key in 

supporting improved outcomes within this population.  

More work is needed to enhance understanding of the academic achievement of autistic 

children, and in particular the role that anxious symptomatology may play in contributing to academic 

underachievement. Future quantitative work should aim to clarify if an association exists between 

anxious symptomatology and academic achievement, using large participant samples and gold-

standard processes for the assessment of anxiety symptoms and academic achievement. Again, 

including an older population (i.e., autistic high school and university students) would provide an 

important addition to the current evidence base. At the same time, qualitative work may provide 

greater insight into the experiences of both anxiety and academic achievement from the perspective of 

autistic children and young people, and guide efforts to support the autistic community accordingly.  

9.4 – Conclusion 

This thesis explored the prevalence and phenomenology of both typical and atypical anxiety 

symptomatology in autistic children. The project also explored the impact of anxiety symptoms on the 
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daily life of autistic children and their families, with a particular focus on the child’s academic 

achievement. Although there is a substantial body of previous work investigating anxiety 

symptomatology in autistic children, there has been limited focus on the consequences of anxiety 

symptomatology for autistic students, and no previous study has specifically examined the possibility 

of an association between anxiety symptoms and academic achievement. Additionally, this research 

project was unique in that it approached autism through the framework of the neurodiversity 

paradigm, and therefore focused on difficulties that are commonly experienced by autistic children, 

but are not core characteristics of autism. This research project, therefore, has made a significant 

contribution to the existing knowledge base by addressing important research questions regarding 

anxiety and academic achievement in a manner which takes into account the preferences of the 

autistic community.  

The findings of this research project highlight anxiety symptomatology as a critical area of 

concern in the well-being of autistic children. This project not only identified high rates of anxious 

symptomatology within the participant group, but also shed light on the considerable detrimental 

effects that such symptoms may create for autistic children and their families. Although this project 

did not find a quantitative association between anxiety symptomatology and standardised academic 

scores on the KTEA-3-Brief, findings from the CALIS indicate that this is an area deserving of further 

investigation through both quantitative and qualitative methodologies. Of note, this research project is 

one of the first to use an autism-specific brief assessment of anxiety symptomatology, the ASC-ASD, 

and therefore it makes an important contribution towards understanding of atypical presentations of 

anxiety in autistic children.  

Overall, this research project is successful in broadening the existing knowledge base 

regarding both anxiety symptomatology and academic achievement in autistic children. This project 

extends previous knowledge regarding the prevalence and phenomenology of anxiety symptoms in 

autistic children, and draws attention to the potentially considerable detrimental impacts of such 

symptoms. Findings from this research project may inform efforts to support autistic children more 

effectively, in terms of both mental health and academic achievement, and thereby improve overall 
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well-being and quality of life for this population. 
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Appendix A: Table A1 

Table A1 

Description of Anxiety Disorders Relevant to this Thesis 

Specific anxiety 

diagnosis 

Brief description of disorder 

Separation Anxiety 

Disorder 

Fear or anxiety regarding separation from individuals or locations to which the person has an 

attachment (e.g, parents; home). This may include distress when separated from relevant 

attachment figures; worry about losing attachment figures; worry about a negative event 

causing separation from attachment figures; reluctance or refusal to be separated from 

attachment figures; nightmares regarding separation; and physical symptoms relating to 

separation. The level of anxiety is persistent and excessive relative to the person’s 

developmental level.  

Selective Mutism A consistent failure to speak in particular social situations, despite ability and willingness to 

speak in other situations. The failure to speak persists for at least one month, and interferes 

with communication and / or achievement in educational, occupational, or social domains.  

Specific Phobia Persistent, disproportionate fear or anxiety in response to a specific object or situation. The 

phobic stimulus consistently produces an immediate phobic response. The stimulus is 

avoided, or endured with intense anxiety.  

Social Anxiety 

Disorder / Social 

Phobia 

Fear or anxiety regarding one or more social situations in which the person may be scrutinised 

by others, combined with a fear that the person’s behaviour will result in negative evaluation 

from others. The feared social situations almost always elicit anxiety, and are avoided, or 

endured with intense anxiety. The anxiety is persistent, and contextually disproportionate.  

Panic Disorder Recurrent panic attacks, in combination with persistent worry regarding the potential for 

experiencing further panic attacks, and / or maladaptive behavioural change in response to 

the panic attacks. Panic attacks involve a brief period of extreme fear and / or discomfort, 

including intense physiological symptoms of anxiety.   

Agoraphobia Persistent, disproportionate fear or anxiety regarding two or more of the following: using 

public transport; being in open spaces; being in enclosed spaces; standing in line / being in a 

crowd; being outside of home alone. The fear or anxiety is related to concerns that exiting 

the situation may be difficult, or that help may not be available if needed. The agoraphobic 

stimuli consistently produce an anxious response, and are avoided, or endured with intense 

anxiety.    

Generalised Anxiety 

Disorder 

Excessive anxiety or worry regarding a number of stimuli, which is consistently present over 

an extended period of time. The anxiety is difficult to control, and involves at least three of 

the following symptoms: restlessness; fatigue; difficulty concentrating; irritability; muscle 

tension; sleep disturbance. 

Obsessive-

Compulsive 

Disorder 

The experience of obsessions, compulsions, or both. Obsessions include recurrent and 

persistent cognitions which are intrusive and unwanted, and create distress. Attempts are 

made to ignore or supress the obsessions. Compulsions include repetitive behaviour or mental 

acts performed in response to an obsession. The compulsive behaviours or acts are intended 

to reduce anxiety and / or distress.  
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Appendix B: Project recruitment flyer
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Appendix C: Parent information form 
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Appendix D: Parent consent form 
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Appendix E: Child information form 
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Appendix F: Child assent form 
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Appendix G: Visual explanation of assessment process 
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Appendix H: Visual schedule for assessment session 
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Appendix I: Example feedback report 
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Appendix J: Professional resources for parents 
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Appendix K: Example of SCAS-CV / ASC-ASD item administration
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Appendix L: Spence Children’s Anxiety Scale – Child Version
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Appendix M: Spence Children’s Anxiety Scale – Parent Version 
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Appendix N: Anxiety Scale for Children with Autism Spectrum Disorder 
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Appendix O: Anxiety Scale for Children with Autism Spectrum Disorder – Parent Version 
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Appendix P: Example of CALIS-CV item administration
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Appendix Q: Child Anxiety Life Interference Scale – Child Version 
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Appendix R: Child Anxiety Life Interference Scale – Parent Version 




