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Abstract 

Attention-Deficit Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder (ASD) are 

considered to be diagnostically distinct disorders with notably divergent primary 

symptomatology (e.g., repetitive behaviour in ASD vs. inattentive behaviour in ADHD). 

However, individuals with these disorders often exhibit evidence of secondary or associated 

features that, whilst not diagnostically required, commonly occur across both groups (e.g., 

heightened levels of anxiety). Research exploring the primary and secondary features of 

ADHD and ASD has largely been drawn from clinical samples of individuals in the earlier 

stages of life (i.e., children and adolescents). Moreover, research on the primary and 

secondary features of ADHD and ASD has largely focused only on one disorder, with few 

studies actively conducting a comparative evaluation of the specific aspects of these 

disorders. To address the paucity of literature on community-based samples of adults with 

ADHD and ASD, the present research aimed to compare and contrast the features that present 

secondary to the primary diagnostic properties of these disorders, including cognitive, 

behaviour, and emotion-based features commonly observed in ADHD and ASD. Moreover, 

to investigate how both the secondary features of ADHD and ASD influence, and potentially 

heighten, the presentation of both other secondary and primary features of these disorders, 

this research aimed to explore the unique relationships between the primary and secondary 

features common to both disorders. A total of 278 adults participated in the two studies which 

comprised this research (90 diagnosed with ASD, 96 diagnosed with ADHD, and 92 

neurotypical controls) with 107 identifying as male and 169 as female. Participants 

completed a series of self-report surveys assessing primary (i.e., core sympyomatology) and 

secondary features (i.e., executive functioning, inhibitory control, alexithymia, aggression, 

anxiety, and depression) of ADHD and ASD. In the first study, comparative analyses were 

conducted to assess whether differences existed with respect to the secondary features 
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exhibited by adults with ADHD and ASD, as well as between adults with either ADHD or 

ASD and neurotypical controls. In the second study, the secondary features assessed in study 

one were then included in separate path analyses for the adults with ADHD and ASD to 

explore the relationships between the primary and secondary features of these disorders.  

Results from the comparative analyses demonstrated that all secondary features assessed 

were significantly higher in adults with ADHD and ASD in comparison to neurotypical 

adults, but that no significant differences existed between the majority of these secondary 

features in adults with ADHD and ASD. Moreover, path analytic findings demonstrated that 

the distinct diagnostic behaviours of each disorder were impacted by the six secondary 

features examined in this study. These findings are important, as greater exploration of the 

commonalities and distinctions between ASD and ADHD will allow for the development of a 

more uniform clinical framework for understanding the overarching relationships between 

these psychopathologies. Moreover, increased knowledge of features that impact symptom 

presentation in ADHD and ASD may further inform approaches to treatment and the 

reduction of problematic behaviour (and subsequent functional impairment) in adults with 

these disorders.  
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Chapter One: Introduction 

Current diagnostic criteria have classified Attention-Deficit Hyperactivity Disorder 

(ADHD) and Autism Spectrum Disorder (ASD) as two distinct neurodevelopmental 

conditions with notably divergent symptomatology (American Psychiatric Association 

[APA], 2013). Research has demonstrated however, that individuals with these disorders 

often experience a range of similar features, secondary to their core diagnostic characteristics, 

that persist across the lifespan (e.g., Barkley, 1994; 1997; 2012a; 2012b; Rajendran & 

Mitchell, 2007). These features can involve atypicalities in cognition, behaviour, or emotion 

(Barkley, 1997; Barnhart & Buelow, 2017; Berthoz & Hill, 2005; Pugliese et al., 2015; 

Schecklemann et al., 2012), and carry the potential to compound impairments to age-

appropriate daily functioning (Barkley & Murphy, 2010; Langberg et al., 2008; 2011; Young, 

2005). The research exploring these secondary features in ADHD and ASD spans several 

decades, but it is limited by several significant methodological gaps. Studies on ADHD and 

ASD typically focus on clinical samples (e.g., individuals accessing mental health 

practitioners or facilities; Biederman et al., 1991; 1992; 2008; Pennington & Ozonoff, 1996) 

of individuals in the earlier stages of life (i.e., children and/or adolescents; Dominick et al., 

2007; May, Cornish, & Rinehart, 2012). Moreover, research has largely been conducted 

exclusively on ADHD or ASD, with few studies actively investigating various aspects of 

these disorders from a comparative perspective (Davis & Kollins, 2012; Rommelse, 

Buitelaar, & Hartman, 2017). Consequently, the current literature does not provide a robust 

account of how the primary and secondary features of ADHD and ASD present in adulthood 

in the general population and, more importantly, fails to delineate the similarities in 

secondary features that are often paradoxically presumed to substantially impact the distinct 

diagnostic characteristics of these disorders.  
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To address the paucity of literature concerning the secondary features of adults with 

ADHD and ASD, the present research aimed to explore the nature of these features in a two-

stage investigation. First, the cognitive, behaviour, and emotion-based features secondary to 

the primary diagnostic properties of ADHD and ASD were compared across a community 

sample of adults meeting the selection criteria for the ADHD, ASD or neurotypical control 

groups of this study (Study 1). Second, path analytic modelling was conducted on the ADHD 

and ASD groups, exploring the unique relationships between the primary and secondary 

features of both disorders (Study 2).  

Chapters 2 and 3 of this thesis outline the aetiological underpinnings as well as the 

diagnostic evolution and reported impairments to functionality in ADHD and ASD, 

respectively. The literature reviewed in these chapters suggests that ADHD and ASD both 

tend to persist, diagnostically, well into adulthood. These chapters both further address the 

importance of continuing to explore all aspects of ADHD and ASD that impact the 

progression of these disorders across the lifespan, including prominent, non-diagnostic (i.e., 

secondary) features, and other disorders with similar functional trajectories (i.e., other 

neurodevelopmental disorders).  

Chapter 4 of this thesis discusses the secondary cognitive (executive dysfunction, 

disinhibition, alexithymia), behaviour (aggression), and emotion-based (anxiety, depression) 

features of ADHD and ASD as they present in adults with these disorders. The literature 

reviewed in this chapter reveals points of convergence (e.g., atypicalities in higher order 

thought processes) and divergence (e.g., deficits in the processing of emotion-based 

information) across the secondary features of ADHD and ASD, but ultimately suggests that 

the functionality of adults with either disorder appears to be adversely impacted by the 

presence of these secondary features. A review of the literature in this chapter, and the points 
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to strengthen the rationale behind using this model to explain these primary and secondary 

features of ADHD and ASD and to further highlight its unique application to these disorders 

in this context. 

Chapters 8 and 10 of this thesis outline the methods and procedures used to apply path 

analyses to the ADHD and ASD study groups, respectively (Study 2). These chapters 

describe the participants, materials, and data-collection procedures involved in the modelling. 

These chapters also provide the details of the analyses, exploring the exent to which the 

primary symptoms, and the secondary cognitive (executive dysfunction, disinhibition, 

alexithymia), behaviour (aggression), and emotion-based features (anxiety, depression) of 

these disorder impact one another. The data obtained for the purpose of these analyses 

revealed two separate paths (i.e., one for ADHD, one for ASD) that significantly predicted 

both the primary (i.e., core sympoms) and secondary behaviour (i.e., aggression) in adults in 

the ADHD and ASD groups of Study 2.  

Chapter 11 of this thesis presents an integrative discussion of the research gaps 

investigated by Studies 1 and 2 and the major results obtained in each study. The implications 

of research findings for clinical practice in the areas of reducing functional impairment in 

ADHD and ASD adults with these disorders are also discussed. This chapter also reviews the 

limitations inherent in the investigative procedures used to conduct Studies 1 and 2.  
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Chapter Two: Attention-Deficit Hyperactivity Disorder 

ADHD is a neurodevelopmental condition characterised by developmentally-atypical 

levels of inattention, hyperactivity and impulsivity (APA, 2013). Current diagnostic 

characterisations of ADHD consider these three primary symptom clusters, as well as the 

associated impairments in age-appropriate functioning, to be the core features of ADHD. A 

review of prevalence rates reveals that two prominent trends exist with respect to the 

presentation of ADHD in the general population. First, ADHD is more commonly found in 

males, with only one female diagnosed with the disorder for every three males (APA, 2013; 

Barkley, 2006; Nolan et al., 2001). Second, ADHD is currently one of the most common 

childhood disorders, existing in approximately 6-7% of children in Australia (Australian 

Guidelines on ADHD, 2009), 4-5% of children in the United Kingdom (UK; National 

Institute for Health and Clinical Excellence [NIHCE], 2008; Polanczyk & Rohde, 2007), and 

7-10% of children in North America (Visser, Danielson, & Bitsko, 2013). A review of global 

prevalence rates in adults demonstrates that ADHD carries the potential to persist across the 

lifespan, existing in approximately 2-4% of individuals aged 18 years or older (APA, 2013; 

Fayyad et al., 2007; Kessler et al., 2006; Simon, Czobor, Bálint, Mészáros, & Bitter, 2009; 

Thomas, Sanders, Doust, Beller, & Glasziou, 2015).  

Although slight variations exist in ADHD prevalence figures, the global distribution 

of the disorder does not appear to differ significantly across geographic locations, 

emphasising the importance of exploring its genetic contributions (Barkley, 2015d; Fayyad et 

al., 2007; Kessler et al., 2006). That importance is further supported by the fact that a higher 

prevalence of ADHD symptomatology has been observed in parents and siblings of children 

with ADHD (Barkley, DuPaul & McMurray, 1990; Biederman et al., 1992; Biederman, 

Keenan & Faraone, 1990; Cantwell, 1972; Morrison & Stewart, 1971; Smalley et al., 2002; 

Welner, Welner, Stewart, Palkes, & Wish, 1977), with the frequency of primary ADHD 
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being raised in a single parent home (Galéra et al., 2011), may interact with neurobiologic 

and genetic susceptibilities postnatally. 

Environmental factors carry the potential to influence the development of ADHD 

symptomatology in individuals who are genetically vulnerable to neurodevelopmental 

disorders, by interacting with certain genetic predispositions and, subsequently, influencing 

neurological development (e.g., neurotransmitters and neurobiological structures within the 

brain; Barkley, 2015d; Fayyad et al., 2007; Kessler et al., 2006). Early genetic explorations of 

ADHD focused on dopamine regulating genes, but more recent research has utilised 

genomewide scans to identify multiple genetic sites related to dopamine, serotonin, and 

norepinephrine function in the brain, as well as sites associated with cell migration and brain 

growth, among other important processes involved in neurological development (see meta-

analyses by Faraone & Mick, 2010; Franke, Neale, & Faraone, 2009; Gizer, Ficks, & 

Waldman, 2009). Deficiencies in several serotonin receptors have been identified in people 

with ADHD (Asherson, 2004), with low levels of this neurotransmitter demonstrating an 

association with aggressive, impulsive and antisocial behaviour in individuals with this 

disorder (Flory, Newcorn, Miller, Harty, & Halperin, 2007; Halperin et al., 1994; Pine et al., 

1997; Stadler et al., 2007). Additionally, research has demonstrated that there is up to 70% 

more dopamine transporter activity than normal in the frontal area of the ADHD brain, with 

the suggestion that this neurotransmitter is being recycled before it is absorbed by the 

necessary receptors (Selikowitz, 2009). Accordingly, studies have increasingly begun to 

combine explorations of neurophysiology with molecular genetics in an attempt to further 

understand potential genetic influences on the topography and function of neurobiological 

structures commonly associated with ADHD symptomatology (Poelmans, Pauls, Buitelaar, & 

Franke, 2011; Stergiakouli et al., 2012). 
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Structural neurophysiological studies utilising neuroimaging research (e.g., positron 

emission tomography [PET], magnetic resonance imaging [MRI] and functional MRI 

[fMRI]) have revealed some interesting atypicalities in the development of certain 

neurobiological structures in the brains of children and adults with ADHD. A longitudinal 

study using MRIs and fMRIs to assess cortical maturation discovered that, in comparison to 

neurotypical controls, children with ADHD were significantly delayed in their neurological 

development, particularly in the prefrontal cortex (Shaw et al., 2006; 2007). Moreover, 

research exploring overall brain size in individuals with ADHD has revealed that 

significantly smaller cerebral volumes are frequently observed in children and adolescents 

with ADHD in comparison to neurotypical controls (Aylward et al., 1996; Castellanos et al., 

1996; 2001; 2002; Durston et al., 2004; Filipek et al., 1997; Seidman, Valera, & Makris, 

2005; Tannock, 1998; Valera, Faraone, Biederman, Poldrack, & Seidman, 2005). Subsequent 

meta-analyses have since intimated this volume reduction can be further localised to 

particular brain areas (e.g., corpus callosum, cerebellum, basal ganglia), as well as overall 

grey matter volume in the brain (Ellison-Wright, Ellison-Wright & Bullmore, 2008; Frodl & 

Skokauskas, 2012; Nakao, Radua, Rubia, & Mataix-Cois, 2011; Proal et al., 2011; Valera, 

Faraone, Murray, & Seidman, 2007). Research has further demonstrated that most volume 

differences appear to normalise with age. However, lower mean surface-wide cortical 

thickness and regional grey matter density can persist into adulthood, particularly in those 

whose ADHD symptoms persist (Proal et al., 2011; Shaw et al., 2006). 

A review of the research on specific neurobiological structures thought to be atypical 

in the ADHD brain suggests that a smaller and less active anterior cingulate cortex has been 

observed in the brains of children with ADHD (Bush et al., 1999; Hong et al., 2014; Konrad, 

Neufang, Hanisch, Fink & Herpertz-Dahlmann, 2006; Makris et al., 2007). For example, in 

an MRI study of 19 children with ADHD (91% male; 10 to 18 years old), a bilateral 
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reduction in the anterior cingulate cortex grey matter volume was observed, with abnormality 

in the right anterior cingulate cortex associated with inattention and disinhibition (Lopez-

Larson et al., 2012). Moreover, research on amygdala-cortical intrinsic function and overall 

amygdala volume has demonstrated that atypicalities exist in some individuals with ADHD; 

however, research at this stage has not been consistent in its structural (e.g., variations in 

volume) or functional (e.g., hypo- vs. hyperfunctionality) findings with respect to this 

particular neurobiological region in ADHD (Hulvershorn et al., 2014; Perlov et al., 2008).  

The frontal lobes of the brain have also been reported to be consistently atypical in 

individuals with ADHD. Assessment of brain function in children with ADHD has yielded 

smaller amplitudes in a specific type of Evoked Response Potential (ERP) associated with the 

functionality of the prefrontal regions of the brain (Johnstone, Barry, & Anderson, 2001; 

Pliszka, Liotti & Woldorff, 2000). In adults with ADHD, studies assessing cerebral glucose 

metabolism have indicated diminished metabolism particularly in the frontal regions of the 

brain (Schweitzer et al., 2003; Zametkin et al., 1990). Additionally, assessment of cerebral 

blood flow using Single-Photon Emission Computed Tomography (SPECT) revealed 

decreased blood flow to the prefrontal regions and pathways connecting these regions in 

children with ADHD (Hendren, De Backer, & Pandina, 2000). Lower blood flow in the 

frontal region of the brain has been correlated with reduced brain activity in ADHD, as 

measured by electroencephalograph (EEG; Gustafsson, Thernlund, Ryding, Rosen, & 

Cederblad, 2000). Exploration of the functional interregional interconnectivity in the brain 

has demonstrated reduced functional connectivity and activity in the fronto-striatal and 

fronto-parietal circuitry (Arnsten, Steere, & Hunt, 1996; Ashtari et al., 2005; Benton, 1991; 

Bush, Valera, & Seidman, 2005; Cortese et al., 2012; Cubillo & Rubia, 2010; Dickstein, 

Bannon, Castellanos, & Milham, 2006; Fassbender & Schweizer, 2006; Karch et al., 2014; 
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significant degree of uncertainty (Damasio, Everitt, & Bishop, 1996; Damasio, Tranel, & 

Damasio, 1991), as well as their ability to self-regulate certain forms of physical aggression 

(Pietrini, Guazzelli, Basso, Jaffe, & Grafman, 2000). Damage to the orbitofrontal cortex has 

also been implicated in the self-regulation process, with resultant difficulties in suppressing 

inappropriate action in response to provocation (Pietrini et al., 2000). Accordingly, in 

addition to being the most consistently documented atypical neurobiological region of the 

ADHD brain, functional abnormalities in the circuitry of the frontal lobes have been 

associated with greater severity of ADHD symptomatology (Mattes, 1980; Monk et al. 2009). 

It was this connection between front-brain abnormalities and atypical behaviour (e.g., 

impulsivity) that initially generated neurobiological research across neurodevelopmental 

disorders such as ADHD (Levin, 1938; Mattes, 1980; Pennington & Ozonoff, 1996).  

The Conceptual and Diagnostic Evolution of the Primary Features and Functional 

Impairments in Attention-Deficit Hyperactivity Disorder 

Original accounts of the ADHD symptom profile date back to 1798, when Scottish 

physician Alexander Crichton described a disease of inattention, or mental restlessness, in his 

book, An Inquiry into the Nature and Origin of Mental Derangement (Crichton, 1798). 

However, it was not until nearly a century later that English physician George Still (1902) 

characterised 43 children in his practice as exhibiting overactivity and deficits in 

concentration that, he speculated, were associated with a decreased threshold for sustained 

attention and the poor inhibition of inappropriate responses to situations (e.g., acts of 

aggression and defiance). In these children, Still documented a heightened display of ill-

focused passion and emotion that often manifested in acts of presumed jealousy or malice; 

this was coupled with a consistent inability to act within the confines of the law or in line 

with any sort of social or moral code. Still (1902) argued this apparent defect in moral control 

was, at least to some extent, neurobiologically innate, drawing on cases in which children 







PRIMARY AND SECONDARY FEATURES 16 

 

In doing this, Douglas was not only able to establish a definition of the disorder that was 

more valid and reliable than previous descriptions, but also set up a process by which such 

classification could continue to be assessed and shaped by future research (Barkley et al., 

1990; Sandberg & Barton, 2002). This ongoing process of diagnostic refinement, as well as 

the inclusion of additional, relevant behavioural characteristics has been represented in 

diagnostic changes to the DSM with the DSM-III (APA, 1980) and, to a greater extent, its 

revised edition, the DSM-III-R (APA, 1987), incorporating inattention and impulsivity into 

the classifications of Attention-Deficit Disorder (ADD), and Attention-Deficit Hyperactivity 

Disorder (ADHD), respectively. This pursuit of diagnostic precision has been further 

reflected in the creation of separate inattentive, hyperactive-impulsive, and combined 

diagnostic subtypes listed in the DSM-IV (APA, 1994) and its revised version, the DSM-IV-

TR (APA, 2000).  

Primary diagnostic features of Attention-Deficit Hyperactivity Disorder as per 

the Diagnostic and Statistical Manual of Mental Disorders 5th Edition. The current 

edition of the DSM presents detailed diagnostic criteria for both the inattentive (nine 

symptom criteria) and hyperactive-impulsive (nine symptom criteria) symptom classes (APA, 

2013). At least six out of nine symptoms (five for people aged 17 and older) must exist for 

each of these two symptom groups in order for a diagnosis to be made (APA, 2013). The 

hyperactive-impulsive criteria of ADHD encompass a range of symptoms and behaviours 

associated with poor inhibition and associated hyperactivity (Willcutt et al., 2012). More 

specifically, individuals with ADHD often respond quickly to situations without waiting for 

instructions or taking into consideration all situational factors or response-related outcomes 

(Roberts, Milich, & Barkley, 2015). In contrast, inattentive symptoms in ADHD are 

associated with poor attentional vigilance and difficulty attending to tasks that are repetitive 

and not inherently stimulating (Boonstra, Oosterlaan, Sergeant, & Buitelaar, 2005; Hoza, 
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engaged in chores at home, or when running errands (APA, 2013). In addition to this, 

experiences of being on hold while at work or paying a bill, or waiting in line while running 

errands can prove to be particularly taxing for adults with ADHD (APA, 2013).  

Hyperactivity-impulsivity and risk taking. In the context of hyperactivity-impulsivity, 

both children and adults with ADHD often respond quickly and impulsively to situations, 

failing to listen to instructions (e.g., from a teacher, parent, or supervisor), consider 

potentially adverse or dangerous consequences (e.g., adverse reactions of others), and 

appreciate important environmental factors (e.g., other people involved; Roberts, et al., 

2015). Moreover, when faced with situations where working towards a more long-term goal 

would result in a larger reward (e.g., good grades, task completion), both children and adults 

with ADHD often focus on a more immediate, and typically less rewarding, outcome (e.g., 

getting up from desk, getting friends to laugh) that requires less effort to achieve (Roberts et 

al., 2015). With respect to children with ADHD, this means they are more likely to engage in 

risky physical behaviours such as excessive or inappropriate climbing of objects (Kaya et al., 

2008). Adolescents, by contrast, are more likely than their neurotypical peers to engage in 

risky sexual behaviour, such as unprotected sex and sex with strangers (Barkley, Fischer, 

Smallish, & Fletcher, 2006; Flory, Molina, Pelham, Gnagy & Smith, 2006), as well as 

antisocial (e.g., aggressive) and criminal behaviour (e.g., higher likelihood of arrest and 

criminal conviction than neurotypical peers; Hechtman & Weiss, 1986; Mannuzza, Klein, 

Konig, & Giampino, 1989; Satterfield, Hoppe, & Schell, 1982; Satterfield, Swanson, Schell, 

& Lee, 1994). Furthermore, this risk-taking element of hyperactivity-impulsivity can 

manifest in adults with respect to their driving (e.g., higher instances of speeding, drink 

driving, and driving without a license in comparison to neurotypical adults; Jerome, Segal, & 

Habinski, 2006). Adults with ADHD are also more likely to experience difficulties managing 
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Accordingly, studies on individuals with ADHD indicate that impairments in the ability to 

function well in the context of everyday activities (e.g., socially/communicatively, 

academically, occupationally) appear to persist across the lifespan (Barkley et al., 1990; 

Biederman et al., 2012; Jarratt, Riccio, & Siekierski, 2005; Pelham, Fabiano, & Massetti, 

2005; Roizen, Blondis, Irwin, & Stein 1994).  

 Impairments to social-communicative functioning in Attention-Deficit 

Hyperactivity Disorder. Although children with ADHD often display minimal deficit in 

initiating social interactions with others (Mikami, Huang-Pollock, Pfiffner, McBurnett, & 

Hangai, 2007; Pelham & Bender, 1982; Whalen & Henker, 1985; 1992), they have severe 

difficulties in sustaining peer-based interactions as a result of their symptomatology (Milich 

& Landau, 1982; Nangle & Erdley, 2001). The tendency of children with ADHD to interrupt, 

make noise, talk excessively, and be impatient often results in the perception that they are 

annoying, domineering, self-centred, and intrusive (Normand et al., 2011; Pelham & Bender, 

1982; Pelham et al., 2005; Whalen & Henker, 1992). Additionally, inattention in children 

with ADHD often results in failure to listen and avoid distraction, decreasing the likelihood 

that peers, and their social cues, will be effectively attended to (Cadesky, Mota, & Schachar, 

2000; Hinshaw & Melnick, 1995; Hoza, 2007). As a result of this behaviour, not only are 

children with ADHD more likely than their neurotypical peers to be bullied or victimised 

(e.g., verbal teasing, physical violence; Wiener & Mak, 2009), many of their peers view them 

as bullies (Unnever & Cornell, 2003). Accordingly, research suggests that at least half of 

children with ADHD experience rejection from their peers (see review by Hoza, 2007; also 

see Gresham, MacMillan, Bocian, Ward, & Forness, 1998; Hoza et al., 2005), and the 

relationships children with ADHD do form with their neurotypically developing peers are 

often reported to be unstable and unsatisfactory with respect to the level of companionship 

and intimacy that is able to be maintained (Blachman & Hinshaw, 2002; Normand et al., 
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Although hyperactive-impulsive symptoms often decline in adolescence, inattentive 

symptoms typically persist or even worsen in some cases (Hart et al., 1995; Martel, von Eye, 

& Nigg, 2012). This symptom persistence is further compounded by increased and more 

stringent demands present in the secondary school classroom (Langberg et al., 2008). These 

demands include increases to academic workloads (e.g., homework and study required for 

cumulative tests), heightened expectations surrounding independent work, and changes in 

classroom activities, such as a higher likelihood for lecture-style content delivery (Kent et al., 

2011; Langberg et al., 2011). Accordingly, adolescents with ADHD often experience 

impairments to academic functioning across a broader range of activities than experienced in 

childhood (Evans, Schultz, DeMars, & Davis, 2011). This is problematic because, by 

adolescence, chronic and cumulative experiences with misbehaviour and failure in the 

classroom start to adversely affect academic outcomes (Ackerman et al., 1977; Fischer et al., 

1990; Hechtman, 2000; Mendelson, Johnson & Stewart, 1971; Stewart et al., 1973; Wilson & 

Marcotte, 1996). Moreover, in comparison to their neurotypical peers, adolescents with 

ADHD have higher rates of course failure (Kent et al., 2011), are more likely to drop out of 

school (Barkley et al., 2006), and are less likely to enrol in post-secondary education (29.5% 

of ADHD sample compared to 76.8% neurotypical sample; Kuriyan et al., 2013). 

For adults with ADHD who do enrol in tertiary studies, many report continual 

challenges with respect to inattention, listening, and forgetfulness (Gray, Fettes, Woltering, 

Mawjee, & Tannock, 2016) and, subsequently, in comparison to their neurotypical peers, 

tend to obtain lower GPAs (Advokat, Lane, & Luo, 2011; Blase et al., 2009; Frazier et al., 

2007; Gropper & Tannock, 2009), experience higher rates of course/program drop out 

(Advokat et al., 2011; Barkley et al., 2008; Blase et al., 2009; Kuriyan et al., 2013), and are 

more likely to be on academic probation at some point in their degree (Gropper & Tannock, 

2009). Additionally, even for adults with above average GPA scores, many report having to 
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Conduct Disorder (CD); and other neurodevelopmental disorders such as Autism Spectrum 

Disorder (ASD; Becker et al., 2012; Connor, Chartier, Preen, & Kaplan, 2010; Sobanski et 

al., 2008). 

The presentation of multiple disorders within one individual poses an increased risk 

for impairment as a result of the need to cope with compounded and complex 

symptomatology contributing to the heterogeneity of ADHD by increasing the likelihood of 

certain primary symptoms and subsequent impairments to functioning (Barkley, 1997; 

Barkley, Fischer, Edelbrock, & Smallish, 1990; King & Waschbusch, 2010; Lacourse et al., 

2006; McGee, Williams, & Silva, 1984; Moffitt & Silva, 1988; Schachar & Tannock, 1995). 

Correctly identifying and understanding the nature of potential additional psychopathologies 

in children and adults with ADHD is important because it can greatly facilitate intervention, 

resource provision, and long-term prognoses (Matson & Nebel-Schwalm, 2007). The process 

via which the internalising (e.g., anxiety) and externalising comorbidities (e.g, CD) common 

to ADHD interact with its primary symptomatology and subsequent impairments to 

functioning has been of long-term research interest, particularly in children and adolescents. 

Nevertheless, previous diagnostic requirements of ADHD (i.e., the inability to diagnose 

comorbid neurodevelopmental disorders) have served to limit the extension of this 

exploration into the relationship between ADHD and other neurodevelopmental disorders 

such as ASD (APA, 2000). 

Prior to the current version of the DSM (APA, 2013) presentation of ADHD 

symptomatology in an individual with ASD (e.g., getting distracted by a toy when asked to 

complete a worksheet) was thought to simply be a reflection of ASD-related impairment 

(e.g., engaging with a preferred object/circumscribed interest), and vice versa. Until recently, 

the development, treatment, and exploration of ADHD and ASD as two separate disorders 

was very clearly articulated due to the primary diagnostic differences that existed between 











PRIMARY AND SECONDARY FEATURES 35 

 

include maternal diabetes (Gardener, Spiegelman, & Buka, 2009; Krakowiak et al., 2012); 

maternal stress (Beversdorf et al., 2005; Kinney, Munir, Crowley, & Miller, 2008; 

Limperopoulos et al., 2007); older parental age (Buizer-Voskamp et al., 2011; Croen, Najjar, 

Fireman, & Grether, 2007; Gardener et al., 2009; Grether, Anderson, Croen, Smith, & 

Windham, 2009; Parner et al., 2012; Sandin et al., 2014); exposure to toxins in utero 

including viral infections (Arndt, Stodgell, & Rodier, 2005; Blattner, 1974; Libbey, Sweeten, 

McMahon, & Fujinami, 2005; Meyer, Yee, & Feldon, 2007; Patterson, 2009); and maternal 

medication (e.g., antidepressants) and substance use (e.g., alcohol; Andrade et al., 2008; 

Croen et al., 2007; Dufault et al., 2012; Gardener et al., 2009; Karr, Solomon, & Brock-Utne, 

2007; Kolozsi, MacKenzie, Roullet, deCatanzaro, & Foster, 2009; Roberts et al., 2007; Szpir, 

2006). Additionally, a recent meta-analysis identified several birth related complications such 

as birth injuries, multiple births, maternal haemorrhages, umbilical-cord complications, and 

low birth weight as potential risk factors for ASD (see Gardener et al., 2009). Postnatal risk 

factors for ASD include gastrointestinal abnormalities (Iebba, Aloi, Civitelli, & Cucchiarra, 

2011; Liu, Li, & Neu, 2005); dysfunction of the immune system (Ashwood, Wills, & Van de 

Water, 2006); exposure to poisons such as mercury and lead (Cohen, Paul, Anderson, & 

Harcherik, 1982); and psychosocial factors such as affiliations with a lower socioeconomic 

status (Larsson et al., 2005; Rai et al., 2012), or having immigrated from another country 

(Keen, Reid, & Arnone, 2010; Lauritsen, Pedersen, & Mortensen, 2005; Magnusson et al., 

2012). It should be noted, however, in settings where healthcare is considered to be more 

accessible, the impact of psychosocial factors in particular appears to lessen or even be 

reversed in some cases due to better health literacy and increased potential for diagnosis 

(Bhasin & Schendel, 2007). 

Gene-environment interactions may potentially alter neural connectivity and 

neurotransmitter signalling pathways during development, resulting in abnormal 
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neurobiology in some cases (Neale et al., 2012; Sanders et al., 2012; Stamou et al., 2013). 

Multiple neurotransmitter deficiencies have been reported in ASD, including those of 

monoamines (i.e., dopamine, norepinephrine and serotonin; Frye, 2010; Frye, Huffman & 

Elliott, 2010; Frye, Sequeira, Quadros, James, & Rossignol, 2013), acetylcholine (Rossignol 

& Frye, 2014), and amino acids (i.e., glutamate, gamma-aminobutyric acid [GABA]; 

Oberman, 2012; Rossignol & Frye, 2014). The exact aetiologies of the atypicalities (e.g., 

mitochondrial dysfunction) reported for these neurotransmitters is unknown, but studies using 

animal models suggest they are largely a result of genetic mutations that disrupt 

neurotransmission through disturbances in the metabolism of the neurotransmitters 

themselves (Frye, 2010; Frye et al., 2010; Frye et al., 2013; Maloney et al., 2013). In ASD, 

serotonin, and the pathways responsible for its synthesis in the brain, have been intensively 

explored in this context (Chugani et al., 1997; Zücher & Hooker, 2016), with decreased 

levels of serotonin transporter (SERT) having been observed in different areas of the frontal 

cortex in children with ASD (Makkonen, Riikonen, Kokki, Airaksinen, & Kuikka, 2008). 

Moreover, the depletion of tryptophan (the precursor of serotonin in the brain) has been 

associated with an increase in symptomatology in individuals on the autism spectrum 

(Anderson, 2002; McDougle, Naylor, Cohen, Aghajanian, Heninger, & Price, 1996). 

Accordingly, much of the research on neurotransmitters in ASD has been motivated by their 

presumed involvement in the atypicalities in cognitive and emotional processing often 

observed in this disorder (Anderson, 2002; Flory et al., 2007; Halperin et al., 1994; 

McDougle et al., 1996; Pine et al., 1997; Stadler et al., 2007). 

A review of aetiological links to ASD would suggest that it is a disorder with 

neurobiological causes related to pathological processes that affect the development and 

function of neuronal synapses (Howe et al., 2016b). Recent research by Stoner and 

colleagues (2014) has yielded evidence of focal disruption to cortical laminar architecture in 

















PRIMARY AND SECONDARY FEATURES 44 

 

separate diagnostic labels (e.g., AS, PDD-NOS) provided in the two previous versions of the 

diagnostic manual (APA, 1994; 2000; 2013). Instead the latest version of the DSM focuses on 

a more all-encompassing description of the broad spectrum of topographical characteristics 

(Birtwell, Willoughby, & Nowinski, 2016) that represent ASD; these include individuals that 

present as low- (marked symptom severity) to high-functioning (milder symptom expression 

paired with average or higher intellectual abilities; Eaves & Ho, 2008; Kuhlthau et al., 2010; 

Starr, Szatmari, Bryson, & Zwaigenbaum, 2003; Wilkinson, 2015). Moreover, the three 

previous diagnostic categories have been reduced to two: social communicative and 

interactive symptoms, and restricted and repetitive symptoms.  

According to the DSM-5, social communicative and interaction symptoms manifest 

via impairment in social-emotional reciprocity; nonverbal communication behaviours; and the 

development and maintenance of relationships appropriate to developmental level (APA, 

2013).  Restricted and repetitive symptomatology must include at least two of the following: 

stereotyped or repetitive behaviour; highly restricted, fixated interests; excessive adherence to 

routines and ritualised patterns of behaviour; and/or hyper- or hypo-reactivity to sensory input 

(APA, 2013). In addition to this, clinical evidence supporting the presentation of autism 

alongside other neurodevelopmental, psychological, and psychiatric disorders (Volkmar et al., 

2012) has resulted in the allowance of dual diagnoses of ASD and such disorders (e.g., 

ADHD) where applicable (APA, 2013). It is important to note that due to such changes and 

the subsequent increase in correspondence between diagnostic criteria and empirical research, 

the DSM-5 can be utilised for both clinical and research work (Volkmar et al., 2012). Thus, 

for the purposes of the present research, classification of ASD will adhere to the diagnostic 

criteria contained in the DSM-5 (APA, 2013).  

The changes in the DSM-5 will likely impact the prevalence rates of ASD, however, it 

is uncertain if higher prevalence rates will result from the broader, more all-encompassing 
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spectrum of disorder, or if lower prevalence rates will result from the narrowing of diagnostic 

categories and removal of the more loosely defined PDD-NOS (Hill et al., 2016). One of the 

main criticisms of the DSM-IV and its revised version was that it widened the criteria for 

autism and its related disorders so much so that it possibly contributed to the a marked 

increase in published prevalence rates of ASD observed in the years following publication of 

these manuals (see Croen, Grether, Hoogstrate, & Selvin, 2002). However, that increases in 

public awareness and treatment availability, as well as changes to the classification and 

conceptualisation of autism, have also contributed to the steady growth in prevalence rates 

and referrals to specialists or special education registers observed over the past several 

decades (Durkin et al., 2008; Fombonne, 2005; Gurney et al., 2003; Shattuck, 2006). 

Additionally, the more recent focus on early intervention and improvements to screening for 

ASD in younger children has resulted in diagnosis at a younger age and, subsequently, the 

diagnostic inclusion of individuals on the spectrum who may have been missed in earlier 

years (Wazana, Bresnahan, & Kline, 2007). 

Although recent research suggests that behaviour indicative of an ASD diagnosis may 

be detected before 12 months of age (Ozonoff et al., 2014; Zwaigenbaum et al., 2005), 

symptoms (e.g., atypical language development, communication patterns, social interest, and 

patterns of play) are more likely to be noticed between 12-24 months. In some cases, early 

childhood symptoms may be too subtle to detect and an ASD diagnosis may not be made until 

late childhood or early adolescence (Birtwell et al., 2016), but overall, large, community-

based samples have yielded a median diagnostic age of 4 years old (CDCP, 2016; Shattuck et 

al., 2009). A review of diagnostic practices over the past several decades reveals significant 

improvements to the recognition of ASD in children; however, the same cannot be said for 

adults who were not initially recognised as having ASD in childhood (Rabins, 2016). 

Individuals presenting for diagnosis for the first time from late childhood onward often lacked 
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evidence of the profile of infant/toddler behaviours necessary for diagnosis, particularly if 

they did not have someone who was able to provide an accurate historical account of their 

early behaviour and development (Wing et al., 2011). Prior to publication of the DSM-5, the 

age-specific diagnostic criterion for autism required the appearance of symptoms in early 

childhood (APA, 1952; 1968; 1980; 1987; 1994; 2000). To remedy this, the DSM-5 now 

states that the onset of symptoms should be in the early developmental period, however, it 

also notes that deficits may not become fully manifest until social-communication demands 

exceed limited capacities (APA, 2013). Nevertheless, the developmental trajectory of people 

with ASD in the later stages of life is yet to be understood in great detail (van Heijst & Geurts, 

2015). 

Age-related differences in the presentation of Autism Spectrum Disorder. 

Research on autism has largely focussed on those thought to be most affected by the disorder 

(i.e., children) and, subsequently, the development of autism-specific early intervention 

approaches (James, Mukaetova-Ladinska, Reichelt, Briel, & Scully, 2006). Only in the last 

decade or so have researchers and clinicians begun to question the life course and prognosis of 

ASD (Howlin & Moss, 2012; Piven & Rabins, 2011; Smith, Maenner, & Selzer, 2012). 

Consequently, a paucity of systematic investigation exists with respect to the progression of 

ASD across the lifespan (Howlin & Magiati, 2016). Taking into consideration the recent 

increases in diagnostic rates of ASD in childhood (CDCP, 2016; Fombonne, 2001) this is 

problematic, as large numbers of youths with ASD are now transitioning into adulthood, 

many of whom will face ASD-related impairments for the remainder of their lives, possibly 

without accurate detection and effective support (Gerhardt & Lainer, 2011). 

Although the key characteristics of ASD have, on average, been observed to improve 

modestly with age (Esbensen, Seltzer, Lam, & Bodfish, 2009; Happé & Charlton, 2012), this 

does not translate to a progressive decline in symptomatology across all individuals with the 
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often have difficulty with nuances of language such as irony, sarcasm or humour (Howe et 

al., 2016b; Kleinman, Marciano & Ault, 2001). Children and adults with high-functioning 

ASD may converse reasonably well in one-on-one interactions, processing individual social 

cues and using memory of similar social situations to aid their responses. In a group setting, 

however, they may lose track of a conversation as their ability to process a larger amount of 

social information takes longer than that of a neurotypical individual; this can result in long 

pauses in conversation and eye-contact, the use of inappropriate social responses, or complete 

withdrawal from the conversation altogether (Gallo, 2010). Conversely, children and adults 

with low-functioning ASD tend to struggle with more basic social situations, such as those 

involving noisy environments or loud conversations with larger groups of people, with the 

overstimulation proving to be too distracting or upsetting (Folstein & Carcache, 2016).  

Given these issues of initiating, contributing to, and sustaining conversations and 

interactions, both children and adults with ASD are often unable to develop and maintain 

relationships appropriate to developmental level. Even when basic verbal and nonverbal 

communicative skills are intact, children and adults with ASD often struggle to engage in the 

compromises that is required to maintain a relationship with same-age peers (Gallo, 2010). 

This symptom class has clear associations with impairments to social functionality, and as 

such, will be addressed in further detail in the section of this chapter discussing functionality 

in ASD.  

Restricted and repetitive symptomatology. In addition to impairments in social 

interaction, individuals with ASD demonstrate stereotyped and repetitive symptomatology. 

Most children with ASD engage in some form of stereotyped or repetitive speech, motor 

movements, or object use at some point over the course of their development (Leekam, Prior, 

& Uljarevic, 2011; Murphy et al., 2005). Repetition in the ASD behavioural repertoire can 

also manifest as strict adherence to routine or insistence on sameness. Children with ASD 
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2016a). Studies have demonstrated that problematic reactions to sensory input can persist 

well into adulthood (Billstedt, Gillberg, & Gillberg, 2007), however, symptoms relating to 

sensory sensitivity are more commonly observed in children with ASD as opposed to adults 

(Kern et al., 2006; Leekam et al., 2011; Leekam, Nieto, Libby, Wing & Gould, 2007; Murphy 

et al., 2005; South, Ozonoff, McMahon, 2005). Children with ASD have been observed to 

have higher rates of food refusal than their neurotypical peers, demonstrating a more 

restricted food range, more requirements for the presentation of food/utensils, and a higher 

likelihood to consume inedible objects (Twachtman-Reilly, Amaral, & Zebrowski, 2008), 

behaviours that are often linked to rituals reflecting insistence on sameness (Folstein & 

Carcache, 2016). Persistent preoccupation with sensory stimulating objects or even parts of 

objects can also take place, resulting in the frequent manipulation and exploration of wheels, 

fans, lights, light switches, and door-knobs, with interest in these items sometimes exceeding 

that of interest in regular toys (Gallo, 2010).  

A review of the literature on restricted and repetitive symptomatology in ASD 

demonstrates that concrete and physical/movement symptoms (e.g., repetitive body 

movements or vocalisations) are more apparent in younger and lower-functioning 

individuals, with more language- and activity-based behaviours (e.g., highly sophisticated, 

obsessive interests) typically observed in older or more higher-functioning individuals 

(Barrett et al., 2004; Bishop et al., 2006; Esbensen et al., 2009; Richler et al., 2010; South et 

al., 2005). It is not necessarily the systematic form or pattern of restricted and repetitive 

behaviours that differentiates between high- and low-functioning individuals with ASD, but 

rather the frequency, with higher frequencies observed in lower functioning individuals 

(Bodfish, Symons, Parker, & Lewis, 2000; Lam & Aman, 2007; Militerni, Bravaccio, Falco, 

Fico, & Palermo, 2002; Richler, Bishop, Kleinke, & Lord, 2007). Regardless of symptom 

severity, both high and low-functioning ASD is associated with risk of impairment in daily 
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deliberately being chosen last to be part of a group or team; not being invited to social events; 

failure to be accepted by peers; ongoing association with a marginalised group; and 

experiences of bullying, victimisation, or discrimination (Hurlbutt & Chalmers, 2002; Huws 

& Jones, 2008; MacLeod & Johntson, 2007; Punshon, Skirrow, & Murphy, 2009; Purkis, 

Goodall, & Nugent, 2016b). Consequently, what is often observed is the tendency of the ASD 

child to establish relationships with children who are significantly younger and typically much 

more impressionable, or significantly older and typically more obliging, than same-age peers 

(Gallo, 2010). Nevertheless, even when children with ASD are able to establish relationships 

with their same-age classmates, they often report poorer friendship quality and fewer 

reciprocal relationships than their typically developing peers (Kasari, Locke, Gulsrud, & 

Rotheram-Fuller, 2011).  

Social-communicative impairments carry the potential to worsen with age, with social 

deficits often becoming more pronounced in adolescence as the social environment becomes 

more complex (Chalfant, 2011). By adolescence, individuals with ASD are often better able to 

understand the social differences between them and their typically developing peers, but 

despite this increase in awareness, ongoing ASD-related social communication and interaction 

impairments result in a continued battle to establish and maintain good quality relationships 

(Cederlund, Hagberg, Billstedt, & Gillberg, 2010; Cesaroni & Garber, 1991; Hurlbutt & 

Chalmers, 2002; Jennes-Coussens, Magill-Evans, & Koning, 2006; MacLeod & Johnston, 

2007; Punshon et al., 2009). Accordingly, adolescents with ASD are reportedly less likely to 

see friends outside of school, get invited to social events, or receive phone calls from friends, 

and are more likely than their neurotypical peers to experience isolation and low social status 

(Wagner, Cadwallader, Garza, & Cameto, 2004).  

Adults with ASD may initially impress others by conveying a strong sense of social 

justice and moral conviction, or by appearing reserved and deep-thinking (Aston, 2003). But 
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Farley et al., 2009). Accordingly, follow-up studies on adults diagnosed with ASD in 

childhood reveal that more than half end up living in some form of supported accommodation 

(e.g., hospital, psychiatric facility, residential placement; Ballaban-Gil, Rapin, Tuchman, & 

Shinnar, 1996; Rutter, 1968), less than one-third go on to work or engage in tertiary study 

(Ballaban-Gil et al., 1996; Rutter, 1968), and more than half report marked difficulties in 

socialisation (e.g., an inability to maintain successful, stable relationships with peers; 

Ballaban-Gil et al., 1996). Some adults with ASD are able to live and work independently 

and live otherwise successful lives; however, many become isolated from society, having 

little to no autonomy (Balfe & Tantam, 2010; Barneveld, Swaab, Fagel, van Engeland, & de 

Sonneville, 2014; Cederlund et al., 2008; Eaves & Ho, 2008; Engström, Ekström, & 

Emilsson 2003; Howlin et al., 2004) and report poorer quality of life than do their 

neurotypical counterparts (Helles, Gillberg, Gillberg, & Billstedt, 2017; van Heijst & Geurts, 

2015).  

Common comorbidities in Autism Spectrum Disorder. The variation in functional 

impairment in ASD is heavily influenced by the heterogeneous nature of the disorder across 

the lifespan. Other factors, such as psychiatric comorbidity, are also known to influence such 

outcomes (Helles et al., 2017). Studies on clinical and community samples suggest that 

individuals with ASD have a diagnosable comorbid psychological disorder of 80% and 30%, 

respectively (see Ghaziuddin, 2005; Levy & Perry, 2011; Leyfer et al., 2006; Simonoff et al., 

2008). This is problematic because individuals with ASD and comorbid disorders exhibit 

maladaptive behaviour, and subsequent impairments to function, not only stemming from 

their ASD but from other psychopathologies (Folstein & Carcache, 2016; Gadow, Guttmann-

Steinmetz, Rieffe, & Devincent, 2012; Ghaziuddin & Zafar, 2008; Gillberg & Fernell, 2014; 

Howlin & Moss, 2012; Mazzone et al., 2013). The most common comorbidities include 

internalising disorders such as depression, anxiety, and Obsessive Compulsive Disorder 
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(OCD), and other neurodevelopmental disorders such as ADHD (Bellini, 2004; Bradley, 

Summers, Wood, & Bryson, 2004; Ghaziuddin, Ghaziuddin & Greden, 2002; Ghaziuddin & 

Zafar, 2008; Hill & Furniss, 2006; Hofvander et al., 2009; Joshi et al., 2013; Kim et al., 2000; 

LoVullo & Matson, 2009; Mouridsen, Rich, Isager, & Nedergaard, 2008; Simonoff et al., 

2013). Similar to ADHD, the research on internalised comorbid diagnoses (e.g., anxiety, 

depression, OCD) in ASD spans over several decades; the same cannot be said, however, 

about the comorbid consideration of ASD and ADHD.  

As discussed in Chapter 2, further expanding the research on ADHD and ASD may 

advance the formulation, assessment, and treatment of these neurodevelopmental disorders 

through the simultaneous consideration of their points of convergence and divergence 

(Brown et al., 2001; Loeb et al., 2012). A review of the literature on ADHD and ASD in 

relation to diagnostic development and symptom manifestation reveals some strong 

similarities in core features exist with respect to difficulties in communication, impulsivity, 

attention, and varying degrees of restlessness (Bishop & Baird, 2001; Buitelaar, Van der 

Gaag, Klin, & Volkmar, 1999; Cantwell, 1996; Friedman et al., 2003; Marton, Wiener, 

Rogers, Moore, & Tannock, 2009; Rao & Landa, 2013; Ronald et al., 2008). However, from 

a transdiagnostic perspective, the process through which a greater understanding of ADHD 

and ASD can be achieved should not be solely reliant on the investigation of core diagnostic 

features (Mansell et al., 2008; Kessler et al., 2005). More specifically, these disorders are best 

explored within the context of a developmental trajectory where the various secondary 

features contributing to the diverse outcomes of individuals with these disorders (e.g., 

aetiological, cognitive, affective, and behavioural factors) can be explored at length. The 

aetiological underpinnings of ADHD and ASD have been explored, in detail, in Chapters 2 

and 3, respectively. Additional features evidenced as common to ADHD and ASD in the 
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literature (e.g., those of cognition, behaviour and emotion) will be reviewed, in detail, in the 

next chapter.  
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Chapter Four: Secondary Features Common to Attention-Deficit Hyperactivity and 

Autism Spectrum Disorders 

Similar to the observation that certain factors (e.g., comorbid diagnoses) further 

compound functional impairments in ADHD and ASD, it is possible that learning more about 

features common to these disorders outside of their core symptoms may provide further 

insight into ways in which functionality can potentially be enhanced (Halperin & Healey, 

2011). Common, but non-diagnostic, characteristics of ADHD and ASD, known as secondary 

features, can be cognitive, behavioural, emotional, or physical in nature, and typically present 

as recurring aspects of these disorders that, though still influential with respect to day-to-day 

functioning, do not fit easily into psychiatric nomenclature (Barkley et al., 2008; Dominick, 

Davis, Lainhart, Tager-Flusberg, & Folstein, 2007; Lord & Risi, 1998; Rajendran & Mitchell, 

2007). The majority of the studies on the secondary features of ADHD and ASD involve 

children and adolescents (e.g., Dominick et al., 2007; May et al., 2012). This age-based 

restriction has resulted in a less detailed understanding of how features with obvious links to 

long-term functional impairments progress across the lifespan of individuals with ADHD and 

ASD (Klein et al., 2012; Mannuzza et al., 1998; Rommelse, Buitelaar, & Hartman, 2017; 

Weiss & Hechtman, 1993). In order to investigate what is currently known about the 

secondary features of ADHD and ASD beyond childhood, the remainder of this chapter will 

review, in detail, the literature on these features as they present in adults with these disorders.  

Research suggests that common secondary features of adults with ADHD include 

executive dysfunction, and disinhibition in particular (Barkley, 1994; 1997; 2012a; 2012b; 

Barkley & Murphy, 2010; 2011; Barnhart & Buelow, 2017; Schecklemann et al., 2012); 

maladaptive behaviour patterns such as those involving aggression (Jensen et al., 2007; 

Dowson & Blackwell, 2010) and poor social-communicative skills (Barkley et al., 1990; 

Jarratt et al., 2005); and heightened levels of adverse emotions such as anxiety (Barkley et al., 
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stimuli by pushing the space bar of a computer. Results demonstrated that, in comparison to 

neurotypical controls, adults with ADHD were significantly less efficient at identifying 

previously presented stimuli and did so at a significantly slower rate, indicating that 

diminished working memory capacity and processing speed characterise some adults with 

ADHD (Schecklmann et al., 2012). It is important to note that, although these select studies 

have provided support for atypical functioning on a range of cognitive domains in adults with 

ADHD, variations in what is observed with respect to certain executive domains (e.g., 

cognitive planning and flexibility) demonstrate that executive functioning is not impaired as a 

whole in adults with ADHD.    

Executive functioning and the primary and secondary behaviour features of Attention-

Deficit Hyperactivity Disorder. Atypicalities in executive functioning are thought to go 

beyond the scope of information processing deficits, impacting resultant behavioural 

operations such as the tracking, shifting, initiation, and completion of tasks (Solanto, 2015; 

Zelazo et al., 1997), and appropriate response selection in the face of competing but 

erroneous response alternatives (Bradshaw & Sheppard, 2000). From a neurocognitive 

perspective, given the congruency between the behaviours of patients with prefrontal lobe 

injuries and the primary and secondary behavioural features of ADHD, it has been theorised 

that these neurodevelopmental disorders are heavily impacted by atypicalities in cognitive 

processes and, more specifically, executive functioning (Arnsten & Li, 2005; Barkley, 1997; 

2012a; Barrash, Tranel, & Anderson, 2000; Beer, John, Scabini, & Knight, 2006; Brown, 

2009; Levin, 1938; Mattes, 1980; Hornak et al., 2003; Pennington & Ozonoff, 1996; Shaw et 

al., 2006; 2007). Accordingly, it has been proposed that executive dysfunction, and 

disinhibition in particular, play a key role in the presentation of ADHD symptomatology 

(Barkley, 1997), with the impulsive and impetuous behaviour frequently observed in adults 

with ADHD potentially originating from an underlying inability to suppress responses that 
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may provide access to a desired object or preferred activity (Nigg, 2001; Schachar & Logan, 

1990). 

Research supports the existence of a relationship between atypicalities in executive 

functioning and the primary behavioural features of ADHD. More specifically, hyperactive-

impulsive and inattentive symptoms have demonstrated significant, positive relationships 

with executive dysfunction overall (Barkley, 1997; 2012a; Castellanos & Tannock, 2002; 

Gioia & Isquith, 2002), as well as disinhibition (Barkley & Fischer, 2011). For example, in a 

study on 105 adults with ADHD (18-37 years old), in which executive functioning was 

assessed through a battery of psychometric assessments (i.e., ToL, WCST), results yielded 

significant, positive relationships between deficient executive functioning, and both 

hyperactive-impulsive (r = .29, p < .05) and inattentive symptomatology (r = .36, p < .05) 

(Stavro, Ettenhofer, & Nigg, 2007). These findings indicate that when irregularities in 

executive functioning increase in adults with ADHD, so too does their symptomatology.  

Research has also linked poor performance on measures of executive functioning to 

aggression (Damasio et al., 1991; 1996; Giancola, 1995; Giancola & Zeichner, 1994; 

Hoaken, Giancola, & Pihl, 1998; Lau, Pihl, & Peterson, 1995; Lau & Pihl, 1994; Ogilvie, 

Stewart, Chan, & Shum, 2011; Pietrini et al., 2000), such that as functionality across 

executive domains (e.g., response inhibition) increases, the presentation of aggressive 

behaviour (e.g., hitting another person) decreases (Poland, Monks & Tsermentseli, 2016). In 

ADHD, there is growing evidence that diminished executive functioning, and response 

inhibition in particular, is associated with heightened levels of aggression (Allan & Lonigan, 

2014; Beauchamp & Anderson, 2010; Hoaken, Shaughnessy, & Pihl, 2003; Jacobson, 

Williford, & Pianta, 2011; Lau et al., 1995; Riccio, Hewitt, & Blake, 2011; Utendale, Hubert, 

Saint-Pierre, & Hastings, 2011; Verlinden et al., 2014). It should be noted, however, that the 

current research exploring aggression and executive functioning in ADHD, and in the general 
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population, has been criticised for not adequately considering the heterogeneous nature of 

aggressive behaviour (Poland et al., 2016); this will be further discussed in the section of this 

chapter on aggression. 

Executive functioning in Autism Spectrum Disorder. Similar to ADHD, studies 

assessing executive functioning via self-report scales in adults with ASD suggest there are 

deficits in this cognitive domain (Kenworthy, Yerys, Anthony, & Wallace, 2008; Wallace et 

al., 2016). In a study using the BRIEF (Gioia et al., 2000) and the ABAS-II (Harrison & 

Oakland, 2003), 35 adults with ASD (18-40 years old; Mage = 21.55; SD = 4.12) 

demonstrated significantly higher levels of dysfunction on all cognitive domains compared to 

a normative sample (p < .05), with the most prominent deficits presenting for cognitive 

flexibility and metacognition (task initiation, working memory, planning, organisation, and 

task monitoring) in comparison to standardised cut-off scores of normal executive 

functioning (Wallace et al., 2016). This study supported the applicability of self-report 

measures in the assessment of executive functioning, and the persistence of this feature into 

adulthood in ASD.  

Psychometric explorations of executive functioning in ASD suggest that impaired 

cognitive planning and flexibility are two of the most common executive deficits in adults 

with ASD (Ambery et al., 2006; Lopez et al., 2005; Rumsey, 1985; Rumsey & Hamburger, 

1988; 1990). More specifically, studies using the WCST (Geurts & Vissers, 2012; Towgood, 

Meuwese, Gilbert, Turner, & Burgess, 2009), the tower tests (Geurts & Vissers, 2012; Hill & 

Bird, 2006; Nydén et al., 2010) and the TMT (Goldstein, Minshew, Allen, & Seaton, 2002; 

Geurts & Vissers, 2012; Hill & Bird, 2006; Nakahachi et al., 2006; Towgood et al., 2009) 

have revealed inflexibility and poor cognitive planning in adults with ASD in comparison to 

neurotypical controls. In a study of 10 adult males with ASD (18 to 39 years old), cognitive 

planning was assessed through a task requiring participants to join a series of letters and 
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numbers in ascending order (Army Individual Test Battery, 1944). In comparison to 

neurotypical controls, the men with ASD were observed to perform significantly worse on 

the task, demonstrating marked impairments in their ability to plan and organise information 

sequentially (Rumsey & Hamburger, 1988). Additionally, to assess cognitive inflexibility in 

an adult ASD sample, Rumsey and Hamburger (1990) administered the WCST (Heaton et al., 

1993) to adult males with (N = 10) and without ASD (N = 15; Mage = 26 years old). Results 

showed that the adults with ASD performed significantly worse, suggesting the presence of 

cognitive inflexibility in this sample of ASD adults. These findings are important to note 

given the strong research focus on children and adolescents with ASD to date (Hill & Bird, 

2006); however, many of these studies were conducted several decades ago and are in need 

of replication across larger, more robust samples of adults with ASD. 

Studies on other domains of executive functioning in adults with ASD have yielded 

mixed results. Response inhibition has been found to be significantly impaired in some adults 

with ASD in comparison to neurotypical controls (Geurts & Vissers, 2012; Lai et al., 2012), 

but not others (Ambery, Russell, Perry, Morris, & Murphy, 2006; Hill & Bird, 2006; Lopez et 

al., 2005; Nakahachi et al., 2006; Sachse et al., 2013). Similar results have been found with 

respect to working memory, with some studies noting impairments in the storage of verbal 

and spatial information (Geurts & Vissers, 2012; Williams, Goldstein, Carpenter, & 

Minshew, 2005), with other studies failing to demonstrate the existence of atypicalities in this 

executive domain in comparison to neurotypical controls (Lopez et al., 2005; Sachse et al., 

2013; Towgood et al., 2009; Williams et al., 2005). Nevertheless, these findings are 

important because they again articulate the complex nature of executive functioning and 

support the notion that it is not impaired as a whole in adults with ASD. 

Executive functioning and the primary and secondary behaviour features of Autism 

Spectrum Disorder. Over the past several decades, cognitive explorations of ASD have 
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behaviours were assessed via the Autism Diagnostic Inventory-Revised (ADI-R; Lord, 

Rutter, & Le Couteur, 1994) and response inhibition was assessed via a series of tasks in 

which participants were instructed to generate eye movements away from rather than toward 

novel targets (Mosconi et al., 2009). Results revealed that individuals with ASD were less 

likely than the neurotypical controls to inhibit prepotent (familiar/habitual) responses to the 

stimuli (e.g., staring at the novel stimulus), F(1, 30) = 4.12, p = .05. These findings were in 

accordance with previous research exploring this form of response inhibition in adults with 

ASD (Goldberg et al., 2002; Luna, Doll, Hegedus, Minshew, & Sweeney, 2007; Manoach, 

Lindregren, & Barton, 2004; Minshew, Luna, & Sweeney, 1999; Thakkar et al., 2008). 

Additionally, results showed that these types of responses were related to higher-order 

repetitive behaviours (r = .65, p = .01), but not sensorimotor repetitive behaviours (r = .11, p 

= .62). Mosconi et al., (2009) concluded that these findings highlight a distinct pattern of 

neurocognitive dysfunction associated with behavioural inflexibility in individuals with ASD 

with respect to preoccupations and compulsions, and, moreover, that these kinds of 

symptoms are not exclusively the result of intense emotional attachment to objects and 

activities.   

In a study by Lopez, Lincoln, Ozonoff and Lai (2005), 17 adults with ASD (19-42 

years old; Mage = 29) and 17 neurotypical controls (18-45 years old; Mage = 29) were assessed 

with respect to working memory (WAIS-III; Wechsler, 1997), cognitive flexibility (TMT in 

the D-KEFS; Delis et al., 2001; WCST; Heaton & Chelune, 1993), and response inhibition 

(Stroop task in the D-KEFS; Delis et al., 2001); ASD symptomatology was assessed via the 

ADI-R (Lord et al., 1994), the ADOS Generic (ADOS-G; Lord et al., 1989) and the Gilliam 

Autism Rating Scale (GARS; Gilliam, 1995). Preliminary analyses demonstrated that 

impairments to cognitive flexibility (r = .63, p < .01) and response inhibition (r = .54, p < 

.05) correlated positively with restricted and repetitive behaviours such that as restricted and 
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to a number of differences in cognitive atypicality between the two groups. Researchers 

exploring executive functioning across ADHD and ASD (e.g., Pennington, 1997) have 

suggested that a double dissociation exists in the executive atypicalities between these 

disorders. More specifically, adults with ASD demonstrate impairments in executive domains 

such as cognitive flexibility and planning (Happé, Booth, Charlton, & Hughes, 2006; 

Pennington, 1997), whereas adults with ADHD tend to demonstrate distinct difficulties in 

response inhibition (Sinzig, Morsch, Bruning, Schmidt, & Lehmkuhl, 2008).  

In a study directly comparing executive dysfunction in adults with ADHD and ASD, 

Johnston, Madden, Bramham and Russell (2011) asked 24 adults with ASD (79.17% male; 

Mage = 27.80 years; SD = 8.70), 24 adults with ADHD (79.17% male; Mage = 27.30 years; SD 

= 9.00), and 14 neurotypical controls (71.43% male; Mage = 28.70 years; SD = 11.10) to 

complete the Stroop Colour-Word Test (Golden, 1978) and the Hayling Sentence Completion 

Test (Burgess & Shallice, 1997). Results revealed that the ADHD group obtained 

significantly lower levels of accuracy than both the ASD and control groups on the Stroop 

Colour-Word Task indicating a more impulsive and less accurate approach to task 

completion. Conversely, those with ASD had greater response latencies but were more 

accurate, suggesting a deficit in response initiation but not response inhibition (Johnston, 

Madden, Bramham, & Russell, 2011). Overall, it was concluded that the adults in this study 

with ADHD demonstrated deficiencies with specific inhibitory tasks, resulting in 

differentiation between clinical groups with respect to response inhibition (Johnston et al., 

2011). These findings support the implication that adults with ADHD experience heightened 

levels of inhibitory dysfunction; they also provide further support for the idea that adults with 

ADHD may demonstrate significantly different executive functioning impairments when 

compared to adults with other neurodevelopmental disorders such as ASD.  



http://www.sciencedirect.com/science/article/pii/S0022399998000531#!
http://www.sciencedirect.com/science/article/pii/S0022399998000531#!
http://www.sciencedirect.com/science/article/pii/S0022399998000531#!
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is centred on the later stages of life, as is the information on how it presents in individuals 

with this disorder. 

Alexithymia and the primary behaviour features of Autism Spectrum Disorder.  

Adults with ASD tend to be limited in their ability to identify and describe the personal 

emotions that they experience (Berthoz & Hill, 2005; Hill et al., 2004); even those who 

demonstrate relatively well-developed language can experience difficulty identifying and 

expressing emotion (Hill et al., 2004; Perry et al., 2001; Rieffe et al., 2007). Additionally, an 

exploration of emotion detection in ASD demonstrates that atypicalities in this area extend 

to the processing of emotions in other people. More specifically, research suggests that 

many individuals with ASD are less able than their neurotypical peers to identify the 

emotions of others based on the emotional valence communicated in verbal (e.g., tone of 

voice) and nonverbal cues (e.g., facial expression; Ashwin et al., 2007; Corden, Chilvers, & 

Skuse, 2008; Hubert et al., 2007; Humphreys, Minshew, Leonard, & Behrmann, 2007; 

Philip et al., 2010; Wallace, Coleman, & Bailey, 2008). In ASD, these irregularities are 

commonly affiliated with alexithymia, as are some of the core behavioural features common 

to ASD. 

Recent research has demonstrated relationships between the primary features of ASD 

and alexithymia as a whole, as well as its key components (e.g., difficulty identifying and 

describing feelings; Liss, Mailloux, & Erchull, 2008). Although the inability to identify and 

describe emotional states does not represent a core symptom of ASD, it has been suggested 

that some of the behaviour responses common to ASD may be related to such emotional 

irregularities (Geller, 2005). Furthermore, several recent studies have suggested that primary 

social-communicative features of ASD such as poor emotional interoception (Silani et al., 

2008), deficient processing of non-verbal social cues (Bird, Press, & Richardson, 2011), and 

inappropriate identification of emotions expressed by others (Cook, Brewer, Shah, & Bird, 

http://link.springer.com.ezproxy.bond.edu.au/article/10.1007/s10803-015-2670-8#CR11
http://link.springer.com.ezproxy.bond.edu.au/article/10.1007/s10803-015-2670-8#CR41
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2013) may be influenced by co-occurring alexithymia. 

In an assessment of alexithymic traits in 18 adults with ASD (Mage = 57.20; SD = 

11.80; 37 to 80 years) in comparison to 18 neurotypical controls (Mage = 50.30; SD = 14.50; 

27 to 72 years), the ability to anticipate the emotive state of others was assessed with respect 

to alexithymia, as well as brain responses as assessed by fMRI (Bird et al., 2010). Across 

these groups, results indicated that the higher the self-reported degree of alexithymia, the 

lower the activity in the left anterior insula when observing another person receive painful 

stimulation. In this sample, group comparisons of anterior insula activity, independent of the 

degree of alexithymia, demonstrated no significant difference in brain activity due to the 

presence or absence of ASD. This finding indicates that empathy deficits in developmental 

disorders such as ASD may be due to commonalities between alexithymic traits and ASD 

related emotion dysregulation (Bird et al., 2010). In addition to being congruent with other 

studies demonstrating a link between alexithymia and ASD symptomatology in adults with 

the disorder (Samson, Huber, & Gross, 2012; Velotti et al., 2012), these findings not only 

suggest that adults with ASD may experience elevated levels of alexithymia, but that they 

might also experience a certain level of emotion dysregulation in relation to these alexithymic 

characteristics. Accordingly, alexithymia has not only been associated with the presentation 

of ASD core symptoms, but also with secondary behaviour features such as aggression 

(Fossati et al., 2009; Manninen et al., 2011; Payer, Lieberman, & London, 2011). 

Behaviour Feature: Aggression 

Although aggression is not included in the diagnostic criteria for ADHD or ASD in 

the DSM-5 (APA, 2013), it is a prominent feature of adults with these disorders (Cohen et al., 

2010; Dowson & Blackwell, 2010). Deliberate, premeditated and even goal oriented acts of 

aggression are referred to, collectively, as proactive aggression. Conversely, defensive and/or 

impulsive aggressive responses to a real or perceived threat are considered acts of reactive 
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.34, p < .001), as well as to subscales assessing physical aggression (r = .15, p < .001), verbal 

aggression (r = .21, p < .001), anger (r = .31, p < .001), and hostility (r = .41, p < .001; 

White, Kreiser, Pugliese, & Scarpa, 2012). Further analyses demonstrated that ASD 

symptomatology accounted for a significant amount of variance in hostility and overall 

aggression. These findings were in accordance with studies assessing the relationship 

between aggression and ASD symptomatology in other adult, non-clinical samples (Pugliese 

et al., 2015). White, Kreiser, Pugliese, and Scarpa (2012) suggested that these results 

highlighted the importance of exploring ASD dimensionally as opposed to categorically 

when investigating the role of secondary features, such as aggression, in adults with this 

disorder. It is important to note, however, that these select studies were conducted on non-

clinical samples of adults. Accordingly, aggression has not been well characterised in adults 

with ASD (e.g., Farmer & Aman, 2011), and, consequently, further investigation of this 

secondary feature in adults with ASD is warranted. 

Emotion and Mood Features 

The poor emotional awareness, diminished ability to express emotions, and general 

inability to tone down emotional arousal often observed in ADHD and ASD decreases the 

likelihood that the adverse emotions experienced by adults with these disorders will be 

processed and dealt with adequately (Nemiah & Sifneos, 1970; Taylor, Bagby, & Parker, 

1997). Individuals with ADHD and ASD are likely to experience heightened levels of 

adverse emotion, including anxiety and depression, at some point in their lives. Although 

anxiety and depression in the context of comorbid diagnoses were addressed in Chapters 2 

and 3, the remainder of this section will discuss the co-occurrence of the underlying 

emotional states of anxiety and depression as they present in adults with ADHD and ASD; 

operational definitions of each emotion are provided in the sections to follow.  
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Anxiety. Anxiety is characterised by an unpleasant state of inner turmoil that is often 

in response to or in anticipation of a perceived threat (Pliszka, 2009). Covert in nature, 

anxiety is typically assessed in adults by self-report scales, such as the 20-item State-Trait 

Anxiety Inventory (STAI: Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983), the 14-

item Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983), the 24-item 

Liebowitz Social Anxiety Scale Self-Report (LSAS-SR; Liebowitz, 1987), the 21-item Beck 

Anxiety Inventory (BAI; Beck, Epstein, & Brown, 1988) and the 42-item Depression Anxiety 

Stress Scales (DASS; Lovibond & Lovibond, 1995). The unpleasant feelings of anxiety are 

often accompanied by other covert characteristics such as excessive worry and adverse 

somatic experiences (e.g., dizziness, increased heart rate; Seligman, Walker, & Rosenhan, 

2001). These characteristics vary in intensity, frequency, and duration, and can be brief and 

otherwise manageable, or more recurring and enduring (Rynn & Brawman-Mintzer, 2004). 

For for the purpose of Studies 1 and 2, the secondary feature of anxiety is explored with 

respect to these covert characteristics (e.g., excessive worry).  

Anxiety in Attention-Deficit Hyperactivity Disorder. Approximately half of all adults 

with ADHD are expected to experience elevated levels of anxiety at some point in their lives 

(Kessler et al., 2006). Research on anxiety in ADHD suggests that clinical levels of this 

secondary feature were present in 16-43% in adults with this disorder (Barkley et al., 1996; 

2008; Biederman et al., 1993; Duran et al., 2013; Minde et al., 2003; Shekim et al., 1990; 

Yoshimasu et al., 2016). However, several longitudinal follow-up studies on adults diagnosed 

with ADHD in childhood have failed to demonstrate the existence of heightened anxiety 

across the lifespan (Fischer et al., 2002; Mannuzza, Klein, Bessler, Malloy, & LaPadula, 

1998; Rasmussen & Gillberg, 2000).  

Research on anxiety in adults with ADHD further points to a relationship between 

heightened levels of this emotion and primary ADHD symptomatology. A sample of adults 
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with ADHD (N = 231; 60-94 years old; Mage = 71.0; SD = 7.70; 59% female) were 

interviewed about their ADHD symptomatology and assessed with respect to their levels of 

anxiety through the HADS-A (Zigmond & Snaith, 1983). Results yielded a significant, 

positive relationship between ADHD symptomatology and levels of anxiety (Michielsen et 

al., 2013). These findings support a relationship between the primary features of ADHD and 

anxiety, and are in accordance with research supporting relationships of anxiety with 

hyperactive-impulsive (Schatz & Rostain, 2006), inattentive (Schatz & Rostain, 2006), and 

overall symptomatology (Barkley et al., 2008; Miller, Migg, & Faraone, 2007) in adults with 

this disorder. 

Anxiety in Autism Spectrum Disorder. Approximately, 30-50% of adults with ASD 

are thought to experience clinical levels anxiety (Mazefsky et al., 2008; Lugnegård et al., 

2011; Rumsey, 1985). Moreover, comparative studies in adults with ASD have revealed 

elevated levels of anxiety in comparison to neurotypical controls. In an assessment of anxiety 

(as assessed by the LSAS-SR; Liebowitz, 1985) in adults with (n = 50; Mage = 30.0; 20-47 

years old) and without ASD (n = 53; Mage = 32.3; 28-32 years old), significantly higher 

scores on anxiety were reported by the adults with ASD relative to those in the non-ASD 

comparison group (p < .001; Bejerot et al., 2014). These findings were in accordance with 

other studies demonstrating that ASD adults experience heightened levels of anxiety in 

comparison to neurotypical adults (see review by van Steensel et al., 2011; also see Gillott & 

Standen, 2007) and, overall, support the notion that heightened levels of anxiety persist into 

adulthood in ASD.  

The covert characteristics of anxiety in individuals with ASD are typically similar to 

those of the general population (e.g., worrisome thoughts, adverse somatic experiences; 

Ghaziuddin & Greden, 1998; Kim et al., 2000); however, similar to ADHD, these anxious 

thoughts and feelings often result in exacerbation of ASD symptoms manifested as overt 
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behaviours. Heightened levels of anxiety in adults with ASD have been associated with 

restricted and repetitive behaviour (Rodgers, Glod, Connolly, & McConachie, 2012; 

Sukhodolsky et al., 2008; Tantam, 2003). Some researchers have suggested that such 

symptomatology (particularly with respect to circumscribed interests) may serve as a means 

to reduce anxiety by engaging in a preferred activity (Joosten, Bundy, & Einfeld, 2009; Ooi 

et al. 2008; Spiker, Lin, Van Dyke, & Wood, 2011). Conversely, it has been suggested that 

anxiety in ASD may actually result from certain restricted and repetitive behaviours (e.g., 

repetitive worried thoughts; Kim et al., 2000; Rodgers et al., 2012; Sofronoff, Attwood, & 

Hinton, 2005). Thus there is likely an association between anxiety and repetitive and 

restrictive symptomatology in ASD, however the exact nature of the relationship is unclear 

(Factor, Condy, Farley, & Scarpa, 2016).  

Depression. Depression is characterised by a low and despondent mood, markedly 

diminished interest or pleasure in enjoyable activities, and excessive feelings of 

worthlessness or guilt (Pillemar, Suitor, Pardo, & Henderson, 2010; Wilkinson, 2015). 

Depression may be associated with feelings of helplessness, hopelessness, dejection, and 

even anger or irritability. Covert in nature, depression in adults is usually assessed via self-

report scales, such as the DASS (Lovibond & Lovibond, 1995), the 20-item self-report 

Centre for Epidemiologic Studies Depressive Scale (CES-D; Radloff, 1977), the HADS 

(Zigmond & Snaith, 1983), and the 21-item Beck Depression Inventory (BDI; Beck, Steer & 

Brown, 1996). Similar to anxiety, these covert features can vary in intensity, frequency, and 

duration, presenting only in the short-term for some, but persisting across time and different 

settings in others (APA, 2013). For the purpose of Studies 1 and 2, depression has been 

explored and defined in the context of these covert features (e.g., despondent feelings).  

Depression in Attention-Deficit Hyperactivity Disorder. Research suggests that 36-

71% of individuals with ADHD will experience clinical levels of depression at some point in 
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more morbid tone (Ghaziuddin, 2005). This is problematic because, although covert states 

(e.g., adverse thoughts and feelings) mark the key characteristics of this secondary feature, it 

is the overt behaviours (e.g., social-communicative atypicalities) that result from these 

internal states that compound the functional impairments experienced by individuals with 

ASD (Ghaziuddin et al., 2002). 

Functional Impairments Associated with the Secondary Features of Attention-Deficit 

Hyperactivity and Autism Spectrum Disorders 

Understanding the ways in which secondary features present in ADHD and ASD and 

their potential impact on the primary features of these disorders is important, as secondary 

cognitive, behaviour, and emotion-based atypicalities have been associated with heightened 

impairments in functionality in both disorders. In the case of executive functioning, 

longitudinal research suggests that impairments to academic (e.g., lower GPAs, higher levels 

of grade retention), social (e.g., peer interaction), and occupational functioning (e.g., meeting 

deadlines, completing projects, engaging in self-motivation) in adults with ADHD (Barkley 

& Murphy, 2010; Clark, Prior, & Kinsella, 2002; Langberg et al., 2008; 2011; Massetti et al., 

2008; Miller, Nevado-Montenegro, & Hinshaw, 2012) and ASD (Hughes, 1996; Lopez et al., 

2005; Robinson, Goddard, Dritschel, Wisley, & Howlin, 2009) are more severe in those with 

deficiencies in executive functioning. Additionally, heightened impairment in social (e.g., 

peer interaction) and academic functioning (e.g., successful completion of group activities) 

has been observed in ASD in the context of co-occurring alexithymia (Jahromi, Bryce, & 

Swanson, 2013).  

With respect to secondary behaviour features, research has further demonstrated that 

the combined presence of ADHD symptomatology and aggression has a stronger impact on 

peer rejection than ADHD symptomatology alone (Bagwell et al., 2001; Millich & Landau, 

1982). In ASD, aggression is a major concern for a number of reasons, not the least of which 
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Costello, & Erkanli, 1999; Antshel & Remer, 2003; Bagwell et al., 2001; Biederman, 

Newcorn, & Sprich, 1991; Biederman et al., 1993; 1996; Blackman, Ostrander, & Herman, 

2005; Eiraldi, Power, Karusitis, & Goldstein, 2000; Greene et al., 1996), as well as more 

negative thoughts and emotions, and heightened rates of suicide (Biederman et al., 1991; 

Lewinsohn, Rohde, Seeley, & Fischer, 1993). Similarly, impairments to communicative and 

adaptive functioning are often much worse in individuals with concurrent ASD and 

depression in comparison to those with ASD alone (Mattila et al., 2010; Mazurek, 2014). 

Directions for Future Research on the Secondary Features of Attention-Deficit 

Hyperactivity and Autism Spectrum Disorders 

Research on the secondary features of ADHD and ASD suggests that there are 

common features outside of the primary diagnostic characteristics that carry the potential to 

persist across the lifespan and further exacerbate the functional impairments typically 

associated with these disorders (Keane, 2004; Myles, 2003). As is the case for the primary 

impairments required for diagnosis, none of the secondary features common to ADHD and 

ASD appear to be universal across all adults with these disorders (Rodgers et al., 2012). 

Variations in the extent to which each secondary feature has been documented in both ADHD 

and ASD are likely heavily influenced by methodological discrepancies in the current body 

of research (e.g., sample sources, sample sizes, assessment methods; Hoza, Pelham, Milich, 

Pillow, & McBride, 1993; Kerns & Kendall, 2012; Milberger et al., 1996; van Steensel et al., 

2011; White, Oswald, Ollendick, & Scahill, 2009). Nevertheless, such differences are also 

potentially linked to current gaps in the research and the need for certain aspects of previous 

studies to be re-visited in further detail. A review of the research on the secondary features 

common to ADHD and ASD conducted for Study 1 has identified three gaps: 1) a paucity of 

research on samples of adults with ADHD and ASD, with the majority of research on these 

disorders conducted on children and, to a lesser extent, adolescents; 2) a paucity of studies on 





PRIMARY AND SECONDARY FEATURES 94 

 

secondary features likely to be heterogeneous, but this variation is likely to be impacted by 

age and developmental stage, resulting in changes to presentation of specific 

impairments/difficulties across the lifespan, and contributing to the current uncertainty of 

what these atypicalities look like later in life (Nigg et al., 2006; Sergeant, Geurts, Huijbregts, 

Scheres, & Oosterlaan, 2003; Sjowall, Roth, Lindqvist, & Torell, 2013; Sonuga-Barke, 

2003). Consequently, there is a need to further investigate the presentation of these features 

outside the context of the early developmental years. 

 Research Gap 2: Clinical versus community-based samples in the assessment of 

secondary features of Attention-Deficit Hyperactivity and Autism Spectrum Disorders. 

A review of the research on the secondary features common to ADHD and ASD suggests 

that, with the exception of alexithymia (e.g., Berthoz & Hill, 2005; Hill et al., 2004), the vast 

majority of studies are based on clinical samples. More specifically, as opposed to recruiting 

study participants from the broader community, assessments of executive functioning, 

anxiety, depression, and aggression in ADHD and ASD have largely utilised individuals 

accessing clinics for diagnostic purposes or for treatment and support with the primary 

symptomatology and related impairments to functionality common to these disorders (e.g., 

Biederman et al., 1991; 1992; 2008; Chronis-Tuscano et al., 2010; Pennington & Ozonoff, 

1996). Clinical samples are often comprised of individuals experiencing heightened levels of 

symptomatology and impairments to functioning, meaning their primary and secondary 

pathologies are often greater than what is experienced by the general population (Anderson, 

Williams, McGee, & Silva, 1987; Costello et al., 1988; McGee et al., 1990). Accordingly, 

only through a sample of the general community can a true base rate of a disorder and its 

potential secondary features be established (Caron & Rutter, 1991). 

This gap in the research also appears to be associated with a unique issue relating to 

the conceptualisation of anxiety and depression in ADHD and ASD in particular, in that a 
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Study One. Research on the secondary features of ASD and ADHD, though limited, 

does provide some evidence that heightened levels of executive dysfunction (Rumsey, 1985; 

Rumsey & Hamburger, 1988; 1990; Schecklmann et al. 2012; Young, 2005; Wallace et al., 

2016), anxiety (Biederman et al., 1993; Gillott & Standen, 2007; Kessler et al., 2006), 

depression (Mazefsky et al., 2008; Sobanski, 2006), and aggression (May & Bos, 2000), are 

common in adults with these disorders. This research further reveals unique atypicalities in 

the secondary features of these disorders in comparison to neurotypical adults and adults with 

other neurodevelopmental disorders. In the case of ADHD, response inhibition has relatively 

consistently been found to be higher in adults with this disorder in comparison to 

neurotypical controls (Barkley et al., 2010; 2011; Kessler et al., 2006; Murphy & Barkley, 

1996; Schecklmann et al., 2012) and adults with ASD (see Johnston et al., 2011; Ozonoff & 

Jensen, 1999). Additionally, with respect to ASD, levels of alexithymia appear to be 

significantly higher in adults with this disorder in comparison to neurotypical adults (Berthoz 

& Hill, 2005; Hill et al., 2004); though no direct comparison studies have been conducted 

between ADHD and ASD to date, it is important to note that markedly higher levels of 

alexithymia have been reported in adults with ASD in comparison to those with ADHD (Edel 

et al., 2010). Consequently, the aim of Study 1 was to examine whether a community-based 

sample of adults with ADHD and ASD experience heightened levels of atypical cognition 

(i.e., executive dysfunction, disinhibition, alexithymia), behaviour (i.e., aggression), and 

emotion (i.e., anxiety, depression), and if so, if these heightened levels exceeded that of 

neurotypical adults or, where relevant, those with other neurodevelopmental disorders. Based 

on the existing findings relating to secondary features common to ADHD and ASD, it was 

hypothesised that: 

1. Adults in the ADHD group would report significantly higher levels of executive 

dysfunction than adults in the neurotypical control group.  
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2. Adults in the ASD group would report significantly higher levels of executive 

dysfunction than adults in the neurotypical control group. 

3. Adults in the ADHD group would report significantly higher levels of disinhibition 

than adults in the neurotypical control group. 

4. Adults in the ADHD group would report significantly higher levels of disinhibition 

than adults in the ASD group.  

5. Adults in the ASD group would report significantly higher levels of alexithymia than 

adults in the neurotypical control group. 

6. Adults in the ASD group would report significantly higher levels of alexithymia than 

adults in the ADHD group. 

7. Adults in the ADHD group would report significantly higher levels of aggression than 

adults in the neurotypical control group. 

8. Adults in the ASD group would report significantly higher levels of aggression than 

adults in the neurotypical control group. 

9. Adults in the ADHD group would report significantly higher levels of anxiety than 

adults in the neurotypical control group. 

10. Adults in the ASD group would report significantly higher levels of anxiety than 

adults in the neurotypical control group. 

11. Adults in the ADHD group would report significantly higher levels of depression than 

adults in the neurotypical control group. 

12. Adults in the ASD group would report significantly higher levels of depression than 

adults in the neurotypical control group. 

In order to test these hypotheses, study participants were asked to complete a series of 

self-report measures assessing the primary and secondary features of ADHD and ASD. 
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Results of these assessments are provided in the chapter to follow, with a more in-depth 

discussion of the findings presented in Chapter 11. 
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Chapter Five: Study 1- Comparative Analyses of the Secondary Features of Attention-

Deficit Hyperactivity and Autism Spectrum Disorders 

Study 1 aimed to conduct an exploratory comparison, in relation to intensity, of six 

secondary features (i.e., executive dysfunction, disinhibition, alexithymia, anxiety, 

depression, and aggression), which are suggested to impact on presentation of core features in 

ADHD and ASD. In order to extend the existing research on the secondary features of 

ADHD and ASD, which has focused primarily on childhood/adolescence, Study 1 not only 

explored the presence/intensity of secondary features in adults participants with ADHD/ASD, 

but also whether the experiences of secondary features in those participants varied to those of 

neurotypical adults (Kinser & Robins, 2013). As such, in addition to recruiting participants 

from the community with a singular diagnosis of ADHD or ASD, a group of neurotypical 

adults was also drawn from the community for comparative purposes. Group membership 

(e.g., ADHD vs. ASD) was validated via two, self-report screening measures. Participants 

were required to complete four additional self-report measures assessing the various 

secondary features focussed on in Study 1. This study was approved by the Bond University 

Human Research Ethics Committee (BUHREC; protocol number RO1432) in February 2012. 

Participant recruitment and subsequent data collection took place between December 2012 

and September 2017.  

Participants 

Study 1 participants belonged to one of three groups: ADHD (n = 96), ASD (n = 90), 

and a neurotypical control group with no diagnosis of mental disorder (n = 92). Formal 

diagnostic criteria for identification of ADHD and ASD in adulthood first appeared in the 

fifth edition of the DSM (APA, 2013) possibly contributing to low levels of formal diagnoses 

in adults who exhibited impairment profiles indicative of ADHD or ASD. For this reason, 

this study sought to recruit reasonably homogenous ADHD and ASD samples via application 
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to two inclusion criteria: 1) self-report of formal diagnosis; or 2) self-report of interactions 

with mental health professionals, such as a psychologist or psychiatrist, for psychotherapeutic 

purposes, during the course of these interactions, the possibility of having ASD and/or 

ADHD was seriously discussed.  

 A total of 278 adults participated in Study 1. The age range was 18 to 73 years (Mage 

= 32.58 years; SD = 13.49), with 107 (38.5%) males and 169 (60.8%) females (2 participants 

in the ASD group did not disclose their gender). Of the 90 participants in the ASD group, 48 

(53.33%) were male and 40 (44.44%) were female, with an age range of 18 to 73 years (Mage 

= 34.64 years; SD = 13.73). In the ADHD group, 41 (42.71%) of the participants were male 

and 55 (57.29%) were female, with an age range of 18 to 67 years (Mage = 37.30 years; SD = 

12.69). The 84 participants in the control group were comprised of 18 (19.67%) males and 74 

(80.43%) females, with an age range of 18 to 69 years (Mage = 25.66 years; SD = 11.19). 

Further participant demographic information is provided in Table 1.  

Description of Standardised Measures 

The materials for Study 1 included two self-report scales to validate group assignment 

for ADHD (ADHD Self-Report Scale; Adler, Kessler, & Spencer, 2003) and ASD (Autism 

Spectrum Quotient; Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 2001). 

Secondary features were assessed via administration of four self-report scales: the BPAQ 

(Buss & Perry, 1992) for aggression, the DASS (Lovibond & Lovibond, 1995) for anxiety 

and depression, the FrSBe (Grace & Malloy, 2001) for executive dysfunction and 

disinhibition, and the TAS-20 (Bagby et al., 1994) for alexithymia. In addition to the fact that 

the self-report nature of these measures allowed for a broader means of engagement with this 

study (as opposed to using measures that required participants to attend an in-person 

assessment), they were selected for use in the study based on a number of important, 

empirically supported factors. First, following a 
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Study recruitment details. This research was advertised on various ADHD and ASD 

support group websites, social media sites (Facebook, Gumtree), local newspapers (Gold 

Coast Bulletin), and through advertising means at local universities (research participant pool 

notice board, digital advertising). Participants were eligibile to win an Apple iPad. 

Additionally, participants recruited from the ADHD and ASD support groups received a $20 

gift voucher. Participants recruited from the university research participation pool were 

eligible to receive course credit.  

Study assessment  details. Participants recruited locally (suburbs of Gold Coast or 

Brisbane in Queensland Australia) had the option of being assessed face-to-face or online; 

those recruited from interstate and overseas completed the study online. All participants 

assessed face-to-face completed the assessment scales individually in a consultation room 

situated at a local university campus. All consultation room doors and windows were closed 

in an effort to minimize external distractions within each testing environment. Additionally, 

assessment times were scheduled when campus traffic and external noise were minimal. 

Participants were provided with an explanatory statement to obtain signed consent and 

adequately inform them of the study's process and intent. Participants were reminded that 

their involvement in the study was completely voluntary, and that they were welcome to 

withdraw from the study at any time during the testing session without penalty. Following the 

collection of basic demographic information, participants were asked to complete the 

assessment scales. Data collection was administered in-person by the student researcher. 

Anticipated assessment time ranged from 60 to 90 minutes and participants were made aware 

of this prior to arranging a meeting time. Order of completion of measures was 

counterbalanced at random to mitigate fatigue and response bias effects. With the exception 

of the counterbalanced measures, each participant group experienced the same assessment 
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significant relationships between the variables of interest, and assignment checks were 

performed to confirm that participants in each study group adequately represented adults 

sampled from ADHD, ASD, and neurotypical populations. MANCOVA was first utilised to 

test for any significant group (ADHD, ASD, control) differences in relation to the requisite 

dependent measures. In order to control for the influence of extraneous variables, gender and 

age, these were entered as covariates (being a dichotomous variable, gender was entered as 

an independent variable; Huitema, 2011). Data were then subjected to a Discriminant 

Function Analysis to ascertain how ADHD and ASD might differ in relation to symptom 

(primary impairment) clustering, and to generate visual representation of the 

interrelationships between secondary features across ADHD, ASD, and control groups. The 

Discriminant Function Analysis was conducted to further explore significant group 

differences following the MANCOVA, breaking down the linear combination of outcome 

variables described by the MANCOVA and further detailing the pattern of differences 

between variables (Field, 2013).  

Assignment Checks 

 To examine the pattern of ADHD and ASD symptomatology across groups, separate 

one-way ANOVAs were conducted with study group (ADHD, ASD, control) serving as the 

independent variable, and scores obtained on either the AQ (Baron-Cohen et al., 2001) or 

ASRS-v1.1 (Adler et al., 2003) serving as dependent variables. Statistical significance was 

assessed at p < .05. There were significant main effects of both the ADHD group, F(2, 275) = 

69.43, p < .001, and the ASD group, F(2, 276) = 120.99, p < .001. Employing a Bonferroni 

adjusted alpha of .017 (.05/3), three a priori comparisons were performed for each of the 

dependent variables. Linear contrasts demonstrated that the neurotypical participants scored 

significantly lower with respect to both dependent variables: AQ (control vs. ASD), t(274) = 

-15.35, p < .001; AQ (control vs. ADHD), t(274) = -6.71, p < .001; ASRS-v1.1 (control vs. 
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ASD), t(273) = -11.02, p < .001; ASRS-v1.1 (control vs. ADHD), t(273) = -18.02, p < .001. 

Additionally, pairwise comparisons revealed that participants diagnosed with ASD scored 

significantly lower on the ASRS-v1.1 relative to participants diagnosed with ADHD, t(273) = 

-7.00, p = .002; and participants with ADHD scored significantly lower on the AQ relative to 

participants diagnosed with ASD, t(274) = -8.82, p < .001. The mean scores, standard 

deviations and z-scores obtained on the AQ and ASRS-v1.1 are presented in Table 2. 

Table 2 

Group Specific Means, Standard Deviations and z-scores for the AQ and ASRS-v1.1 

 

  Independent Variables 

Group        AQ             ASRS-v1.1 

ADHD 

 

M 

SD 

z 

 

23.58 

(6.72) 

-0.06 

47.84 

(11.23) 

0.64  

ASD 

 

M 

SD 

z 

32.40 

(6.94) 

0.89 

 

40.84 

(11.49) 

0.09 

Control 

 

M 

SD 

z 

16.87 

(6.54) 

-0.79 

29.83 

(8.71) 

-0.78 

N = 278. Note. AQ = Autism Spectrum Quotient. ASRS-v1.1 = Adult ADHD Self-Report Scale. ADHD = 

Attention-Deficit Hyperactivity Disorder. ASD = Autism Spectrum Disorder. 

 

Results 

Statistical analysis of the data was performed using IBM Statistical Package for the 

Social Sciences (SPSS) version 23.0 for Windows. Prior to conducting the planned statistical 

analyses, the data were screened for outliers and violations to other relevant statistical 

assumptions.  

Data screening and preparation. Due to analyses being performed on the grouped 
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data, the presence of univariate outliers was assessed separately within each study group. Z-

scores in excess of plus or minus 3.29 (p < .05, two-tailed) were considered to reflect 

univariate outliers. One univariate outlier was identified in the DASS anxiety scores for both 

the ADHD (z = 3.42) and ASD groups (z = 3.54). In the neurotypical control group, 

univariate outliers were identified in the DASS depression (z = 3.42) and FrSBe executive 

dysfunction scores (z = 3.69). All univariate outliers were removed prior to analysis. Across 

all three groups, Mahalanobis distances (p < .001) demonstrated that no multivariate outliers 

existed across any of the study groups. 

The assumption of normality was assessed by inspecting frequency histograms and 

normal quantile-quantile plots, which were produced for all requisite dependent variables for 

the overall samples. Additionally, normality was determined by a non-significant (p > .05) 

Shapiro-Wilk statistic, as well as standardised skewness and kurtosis values as calculated and 

evaluated at z = +/-1.96. Based on these criteria, all distributions appeared to meet the 

assumption of normality with the exception of anxiety and depression, which demonstrated a 

positive skew across all three study groups. This was anticipated, however, due to the fact 

that a normal distribution on these subscales of the DASS would represent a study sample 

that is significantly anxious or depressed. Scores on the TAS-20 appeared to have a negative 

skew in the ASD group; this distribution of scores appeared to be representative of the 

underlying population of interest with respect to the standardised cut-off scores for normalcy 

in groups largely comprised of individuals with a disorder known to be in deficit with respect 

to emotional processing (Bagby et al., 1994). The assumption of linearity was deemed to be 

met based on inspection of scatterplots between pairs of variables within each clinical group.  

Preliminary analyses. Descriptive statistics on the secondary features of ADHD and 

ASD groups are presented in Table 3. With respect to all measures, higher scores represented 

higher levels of the construct being assessed (Bagby et al., 1994; Buss & Perry, 1992; Grace 
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Variable correlations and standardised coefficients on the two discriminant functions 

are presented in Table 5. All variables on the first function appeared to be effective in 

discriminating between the ASD and control groups, however, executive dysfunction (r = 

.82) and alexithymia. (r = .81) were most effective. The variables on the second function 

were quite poor at discriminating between the ADHD and ASD groups with the exception of 

executive dysfunction (.r = .48) and alexithymia (r = -.35).  

Table 5 

Variable Correlations and Standardised Coefficients on Two Discriminant Functions Assessed for the 

Secondary Features of ADHD and ASD 

 Standardised Coefficients Correlation Coefficients 

Variable         Function 1         Function 2 Function 1 Function 2 

Disinhibition 0.11 0.48 .65 .32 

Executive Dysfunction 0.38 0.87 .82 .48 

Alexithymia 0.49 -0.97 .81 -.35 

Aggression 0.39 -0.55 .73 -.05 

Anxiety -0.25 0.01 .36 .14 

Depression 0.19 0.31 .50 .19 

Note. ADHD = Attention Deficity-Hyperactivity Disorder. ASD = Autism Spectrum Disorder. N = 278. 

As demonstrated in Table 6, jack-knifed, leave-one-out classification demonstrated a 

higher level of correct classification than could be predicted by chance alone (33.49%), with 

171 of the 269 cases (63.5%) being correctly classified. The remaining 98 cases were 

incorrectly classified, with 23 and 14 of the control participants being incorrectly assigned to 

the ADHD and ASD groups, respectively. Seventeen participants in the ADHD group were 

incorrectly assigned to the control group, with a further 12 incorrectly assigned to the ASD 

group. Finally, 15 participants in the ASD group were incorrectly classified in the ADHD 

group, and 17 in the control group. 
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Table 6 

Jack-knifed Classification of Participants into Study Groups Based on Measures of Secondary Features  

 Predicted Group Membership  

Study Group Control ADHD ASD Total 

Control 58 (.64) 17 15 90 

ADHD 23 54 (.57) 17 94 

ASD 14 12 59 (.69) 85 

Total 95 83 91 N = 269 

Note: Group hit rates are reported in parentheses, expressed as decimals. ADHD = Attention Deficit 

Hyperactivity Disorder. ASD = Autism Spectrum Disorder.  

Discussion 

Study 1 aimed to compare the secondary features of cogniton, behaviour, and emotion 

across ADHD, ASD, and neurotypical study groups. A review of reported levels of executive 

dysfunction, disinhibition, alexithymia, aggression, anxiety, and depression across study 

participants yielded heightened levels of each feature in adults in the ADHD and ASD study 

groups in comparison to a sample of neurotypical adults. These results are consistent with 

what would be expected for adults with these conditions, and are displayed in Table 3 of the 

Results section. 

Multivariate Analysis of Covariance. The comparative analysis of Study 1 aimed to 

explore the presence and intensity of secondary features differentiated adults in the ADHD 

and ASD study groups from a group of their neurotypical peers. The MANCOVA conducted 

on executive dysfunction, disinhibition, alexithymia, aggression, anxiety, and depression 

yielded a significant main effect of group type, indicating that there were significant overall 

differences between study groups on these domains.  

Cognitive features of Attention-Deficit Hyperactivity Disorder. Planned comparisons 

further revealed that there were significant differences between the control and ADHD 
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groups on executive dysfunction, with adults in the ADHD group reporting significantly 

higher levels of executive dysfunction than adults in the neurotypical control group. These 

findings supported the hypothesis that adults with ADHD would report significantly higher 

levels of executive dysfunction in comparison to neurotypical controls and were congruent 

with research demonstrating significantly higher levels of executive dysfunction in adults 

with ADHD in comparison to neurotypical controls (Lovejoy et al., 1999; Murphy et al., 

2001; Schecklmann et al., 2012; Taylor & Miller, 1997). Adults in the ADHD group also 

reported significantly higher levels of disinhibition than adults in the neurotypical control 

group. These findings supported the hypothesis that the ADHD group would report 

significantly higher levels of disinhibition in comparison to neurotypical controls and again 

were in agreement with previous research demonstrating elevated levels of this executive 

dyscontrol in adults in comparison to neurotypical controls (Barkley, 1994; 1996; 1997; Dinn 

et al., 2001; Epstein et al., 1998; 2001; Lovejoy et al., 1999; Murphy et al., 2001; Rapport et 

al., 2001; Taylor & Miller, 1997; Walker et al., 2000; Willcutt et al., 2005; Schecklmann et 

al., 2012). Alexithymia was also found to be elevated in adults with ADHD in this study; 

though there were no hypotheses pertaining to this feature for the ADHD sample in this 

study, this finding adds to the few studies on alexithymia in ADHD and its potential 

persistence across the lifespan in individuals with this disorder (Edel et al., 2010; Friedman et 

al., 2003). 

Behaviour features of Attention-Deficit Hyperactivity Disorder. Planned comparisons 

revealed that adults with ADHD reported significantly higher levels of aggression than adults 

in the neurotypical control group. These results supported the hypothesis that adults with 

ADHD would report significantly higher levels of aggression than neurotypical adults 

assessed in this study and were congruent with research also demonstrating heightened 

aggression in adults with this disorder (e.g., Dowson & Blackwell, 2010).   
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Emotion features of Attention-Deficit Hyperactivity Disorder. Planned comparisons 

further revealed that adults with ADHD reported significantly higher levels of anxiety than 

adults in the neurotypical control group. These findings supported the hypothesis that reports 

of anxiety would be significantly higher in the ADHD group in comparison to the 

neurotypical control group and concurred with previous research findings that levels of 

anxiety are heightened in adults with this disorder (Barkley et al., 2008; Biederman et al., 

1993; Duran et al., 2013; Minde et al., 2003; Shekim et al., 1990; Yoshimasu et al., 2016). 

Planned comparisons assessing depression further supported the hypothesis that adults in the 

ADHD study group would report significantly higher levels of depression than adults in the 

neurotypical control group, a finding supported by pre-existing research yielding heightened 

levels of depression in adults with ADHD (Biederman et al., 1996; 2008; Fischer et al., 2002; 

2007; Michielsen et al., 2013; Roy-Byrne et al., 1997; Torgersen et al., 2006).  

Cognitive features of Autism Spectrum Disorder. Planned comparisons revealed that 

adults in the ASD group reported significantly higher levels of executive dysfunction and 

alexithymia than adults in the neurotypical control group. These findings supported the 

hypothesis that individuals with ASD would report significantly higher levels of executive 

dysfunction in comparison to neurotypical controls and were congruent with research 

demonstrating significantly higher levels of executive dysfunction in adults with ASD in 

comparison to neurotypical controls (Ambery et al., 2006; Geurts & Vissers, 2012; Lai et al., 

2012; Lopez et al., 2005; Rumsey, 1985; Rumsey & Hamburger, 1988; 1990; Williams et al., 

2005). These findings also supported the hypothesis that the ASD group would report 

significantly higher levels of alexithymia in comparison to neurotypical controls and again 

were in agreement with previous research demonstrating elevated levels of this trait in adults 

with ASD (Berthoz & Hill, 2005; Hill et al., 2004; Silani et al., 2008).  
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Disinhibition was also found to be significantly higher in the ASD group in comparison 

to the neurotypical control group. Although there were no hypotheses specified for this 

feature for the ASD sample in this study, this finding adds to the small body of research 

yielding heightened levels of disinhibition in some adults with ASD (e.g., Lopez et al., 2005). 

In ASD, inhibitory deficits may originate from an inability to suppress behaviour that 

provides access to a preferred activity or topic of interest (Hughes & Russell, 1993). 

Moreover, the repetitive and perseverative behaviour often observed in individuals with ASD 

provides access to enjoyable activities and familiar structure in place of more unpredictable 

and potentially aversive activities (Folstein & Carcache, 2016). As such, although not as 

overt as the impulsive behaviour observed in individuals with ADHD, it is possible that 

inhibitory deficits in individuals with ASD do exist, and potentially contribute to the 

presentation of repetitive and familiar behaviour through a lack of suppression of more 

automatic responses.   

Behaviour features of Autism Spectrum Disorder. Planned comparisons revealed that 

adults in the ASD group reported significantly higher levels of aggression than adults in the 

neurotypical control group. These results supported the hypothesis that adults with ASD 

would report significantly higher levels of aggression than neurotypical controls and were in 

agreement with previous research demonstrating elevated levels of aggression in adults with 

ASD (Brown & Radford, 2007; Farmer & Aman, 2011; Kanne & Mazurek, 2011; Pugliese et 

al., 2015; White et al., 2012). 

Emotion features of Autism Spectrum Disorder. Planned comparisons further yielded 

reportedly higher levels of anxiety and depression in the ASD group in comparison to the 

neurotypical control group. These findings supported the hypothesis that reported levels of 

anxiety would be significantly higher in adults with ASD in comparison to neurotypical 

controls and concurred with previous research findings that levels of anxiety are heightened 



PRIMARY AND SECONDARY FEATURES 127 

 

in adults with this disorder (see review by van Steensel et al., 2011; also see Bejerot et al., 

2014; Gillott & Standen, 2007; Lugnegård et al., 2011; Mazefesky et al., 2008; Rumsey, 

1985). Additionally, these findings supported the hypothesis that adults in the ASD group 

would report significantly higher levels of depression than adults in the neurotypical control 

group; a finding supported by pre-existing research yielding heightened levels of depression 

in adults with ASD (Hill et al., 2004; Mazefsky et al., 2008).  

A comparison of secondary features across Attention-Deficit Hyperactivity and 

Autism Spectrum Disorders. Comparisons between the ADHD and ASD groups yielded a 

significantly higher level of alexithymia in the ASD group in comparison to the ADHD 

group. This finding supported the hypothesis that adults in the ASD group would report 

significantly higher levels of alexithymia in comparison to adults in the ADHD group, and 

concurs with research demonstrating that adults with ASD often experience higher levels of 

alexithymia (Berthoz & Hill, 2005; Hill et al., 2004; Silani et al., 2008) than those reported in 

adults with ADHD (Edel et al., 2010). Non-significant differences across all remaining 

variables were found between ADHD and ASD groups in Study 1. The majority of the 

secondary features of ADHD and ASD were not hypothesised to differentiate significantly, 

however, these findings provided no support for the hypothesis that the ADHD group would 

report significantly higher levels of disinhibition in comparison to the ASD group. Although 

this largely goes against the literature supporting a difference between adults with ADHD and 

ASD on this executive domain (Johnston et al., 2011; Ozonoff & Jensen, 1999), some 

research has failed to differentiate groups of children and adolescents with ADHD and ASD 

on disinhibiton (Nydén et al., 1999). Disinhibition has not been identified as a key executive 

impairment across all individuals with ASD, but has been observed in some people with this 

disorder (see Ames & Jarrold, 2007; Biró, & Russell, 2001; Bishop & Norbury, 2005; Christ 

et al., 2007). 
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Discriminant Function Analysis. Further delineations of the complex relationships 

across secondary features of the adults assessed in Study 1 were conducted in the form of a 

Discriminant Function Analysis. In this analysis, both functions were found to be significant, 

and the overall model yielded significant predictive utility of the study variables. Function 

one of this analysis revealed executive dysfunction and alexithymia to be the most important 

secondary features when differentiating between adults in the ASD and adults in the 

neurotypical control groups. Function two identified executive dysfunction and alexithymia 

to be most effective at discriminating between adults in the ASD and ADHD groups. A 

review of the executive dysfunction scores across study groups revealed that the difference 

on executive dysfunction between the ADHD and ASD groups in this study was marginal at 

best (the mean ADHD executive dysfunction score was only .2 higher than that of ASD). 

Accordingly, this difference was not significant, suggesting that it might be the nature of the 

responses to the executive dysfunction subscale of the FrSBe that differentiated the adults in 

the ADHD and ASD groups of Study 1, not the overall scores. Moreover, the variables of the 

second function were not nearly as predictive as the variables of the first function, suggesting 

that although it was easy to differentiate between one of the clinical (i.e., ASD) and control 

groups of this study, it was not as easy to differentiate between the two clinical groups of the 

study (i.e., ADHD and ASD). These findings further support the notion that although the 

primary features of ADHD and ASD are distinctly unique, their secondary features are not as 

easy to differentiate. 

Conclusion 

Overall, a review of the data from the comparative analyses conducted in Study 1 

revealed that the secondary features of ADHD and ASD carry the potential to persist into 

adulthood. More specifically, self-reported indices of executive dysfunction, disinhibition, 

alexithymia, aggression, anxiety, and depression were all significantly higher in the ADHD 
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and ASD groups in comparison to a group of neurotypical controls in an adult, community 

sample, even once age and gender were controlled for. Furthermore, secondary features not 

anticipated to be elevated in ADHD (e.g., alexithymia) and ASD (e.g., disinhibition) in 

accordance with the existing literature, were also observed. Consequently, though the 

assignment check of the adults in this sample revealed that the primary diagnostic features of 

the ADHD and ASD groups remained distinctly different, further comparisons of the 

secondary features of ADHD and ASD demonstrated very little differentiation on the 

cognitive, behaviour, and emotion-based features of these disorders, with the exception of 

alexithymia. 
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must first be self-aware (Step 1 of Figure 3). Moreover, Barkley (1997) has suggested that 

before an individual can direct any further action back on him/herself there must be an initial 

sense of self to begin with. Self-awareness is the process involving consciousness of what is 

occurring outside of the person (e.g., external events in the environment), and any internal 

states (e.g., thoughts and emotions) that may arise in response to those external events 

(Lezak, 1995). An individual who is self-aware is able to recognise that personal 

interpretations and meanings attributed to events in the environment are what motivate 

initial emotional reactions to those events (Dryden, DiGiuseppe, & Neenan, 2010).  

Emotions generate physiological arousal that contributes to the degree of activation, 

force, or intensity with which someone is motivated to act in response to them (Gray, 1994; 

Lang, 1995). Developing adequate means of regulating internal emotional states has been 

identified as an important factor in successful functioning across the lifespan (Cicchetti et al., 

1995; Thompson, 1991). The regular tasks and activities people engage in each day can 

provoke unpleasant feelings and in order to overcome these feelings and continue to function, 

a repertoire of adaptive responses and self-regulatory capabilities is required (Barkley, 

2015b). If an individual can mitigate the physiological arousal an emotional reaction induces, 

that individual can then shift focus away from the immediate emotional experience (Gottman 

& Katz, 1989; Gross & Thompson, 2007); this is important because the more an individual is 

able to modify the dynamic features of emotion, such as magnitude and duration of 

physiological arousal, the more likely that individual is to also evaluate and modify emotion 

in the service of a future state (Gottman & Katz, 1989; Gross & Thompson, 2007).  

Response inhibition. Barkley has posited that once an individual is able to 

acknowledge that a change in emotion has been elicited in response to a situation, self-

directed action in the form of response inhibition (Step 2 of Figure 3) can be undertaken to 

suppress the initial behavioural reaction to that emotional response (Barkley, 2015e). This 
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factors while formulating an adaptive behavioural response (Barrett, Tugade, & Engle, 2004; 

Kuntsi, Oosterlaan, & Stevenson, 2001; Pennington, 1997). The working memory system is 

the storage centre for various forms of information that can be used to service goals and 

guide future-directed behaviour (Baddeley, 2003; Cowan, 2014; Norman & Shallice, 1986). 

The information stored in the working memory system includes important attributes of the 

current environment, plans for future states, and memories of previous experiences or 

similar situations (Hill & Bird, 2006; Lazarus & Folkman, 1984). According to Barkley 

(1997), the relevant mental constructs of the working memory system, are deconstructed and 

then recombined, or synthesised, to formulate new behavioural sequences that can be 

considered in the context of the problem to be solved through cognitive reconstitution. More 

specifically, by way of cognitive flexibility and planning, cognitive reconstitution generates 

response options by shifting between working memory system data to conceptualise change 

from the current situation (Hill & Bird, 2006). Together, cognitive reconstitution and the 

working memory system function to regulate emotions and, ultimately, formulate 

behavioural responses (Corballis, 1986; Fuster, 1997). 

Barkley has proposed that certain aspects of the working memory system can be used 

to regulate emotions and mitigate the physiological arousal they produce (Barkley, 2015e). 

The regulation of emotion critically relies on the extent to which the contents of the working 

memory system are deconstructed and applied to new information as it becomes available 

(Pe, Raes & Kuppens, 2013). Barkley has stipulated that private images and self-

verbalisations created by the working memory system can be accessed to evoke pleasurable 

emotional responses in an individual even in the absence of an actual situation or stimulus in 

the environment (Barkley, 1997; 2000; Fuster, 1997; Goldman-Rakic, 1995); these include 

covert reflections, self-instructions, self-questioning (Diaz & Berk, 1992), and the 

visualisation of past or future experiences (Dryden et al., 2010; Ellis, 1988; Ellis & Dryden, 
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Further exploration of how individuals with ADHD and ASD manage and utilise 

competing information to guide controlled behaviour later in life, once behavioural patterns 

have been well established (Denckla, 1985; Ozonoff & Jensen, 1999), would be beneficial in 

this context. Such investigation may yield more information on the executive discrepancies 

across ADHD and ASD, including how individuals with these disorders process and respond 

to environmental stimuli and how this impacts symptom presentation. With respect to the 

clinical application of such an exploration, if the secondary features common to ADHD and 

ASD could be shown to be related to specific symptoms of these disorders, treatment 

planning might focus on these secondary features as a method of reducing such symptoms 

and the functional impairments associated with them. More specifically, if the goal of 

exploring the primary diagnostic criteria of a disorder is to inform treatment decisions, then 

identifying the secondary features that may influence such primary features is paramount in 

developing a treatment plan that alters the presentation of problematic symptomatology.  

In the chapters to follow, the behaviour selection process according to Barkley (1997) 

will be explored, in depth, in the context of adults with ADHD and ASD. Self-awareness, 

response inhibition, and cognitive reconstitution will be discussed, at length, in light of 

current research on adults with ADHD and ASD in Chapters 7 and 9, respectively. 

Additionally, in an attempt to extend the comparative analyses of Study 1 and explore the 

extent to which the primary and secondary features of ADHD and ASD interrelate and 

impact one another, a form of data modelling known as path analysis will be applied to both 

the ADHD and ASD groups assessed in this study (Study 2). Results of these analyses for 

ADHD and ASD will be further addressed in Chapters 8 and 10, respectively. Finally, a 

comprehensive discussion of these behaviour selection paths in terms of relevant literature 

and clinical implications for both ADHD and ASD will be provided in Chapter 11. 
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Figure 4. A proposed procedural path for behaviour selection in adults with Attention-Deficit 

Hyperactivity Disorder. 
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Awareness and Identification of Emotions in Attention-Deficit Hyperactivity Disorder 

 Although the ability to identify emotional states within the self does not appear to be 

universally problematic in adults with ADHD (Matuszak, Miller, Kemmelmeier, & Mason, 

2013), the few studies on the cognitive trait of alexithymia in ADHD suggest that adults 

with this disorder are more likely to experience difficulties identifying and describing 

emotions than their neurotypical peers (e.g., Edel et al., 2010). Additionally, research on 

children with ADHD suggests that alexithymia may play a role in the presentation of 

hyperactive-impulsive symptomatology (e.g., Donfrancesco et al., 2013). Nevertheless, the 

decision to include alexithymia in Study 2 was heavily reliant on pre-existing theory on 

behaviour selection in this disorder, and the importance of emotional awareness at the start 

of the behaviour selection process (Barkley, 1997). Additionally, the significantly elevated 

rates of alexithymia demonstrated in the ADHD group in the comparative analyses of Study 

1 demonstrated that, despite inconsistencies in the literature on alexithymia in adults with 

ADHD, the adults in the ADHD group of that study experienced this cognitive feature in 

markedly higher levels than their neurotypical peers. Consequently, the path analytic model 

developed for this study implied that the presentation of primary and secondary behavioural 

features of ADHD were likely directly influenced by heightened alexithymia. 

In addition to showing potential relationshps with ADHD symptomatology, 

explorations of alexithymia in ADHD may also allow for further insight on the impact of 

specific emotions on behaviour selection. Research exploring alexithymia in adults has 

demonstrated that a relationship does appear to exist with respect to both anxiety (Devine, 

Stewart, & Watt, 1999; Marchesi, Fontò, Balista, Cimmino, & Maggini, 2005) and 

depression (Bankier, Aigner, & Bach, 2001; Berthoz et al., 2002; Honkalampi, Hintikka, 

Tanskanen, Lehtonen, & Viinamäki, 2000; Karukivi et al., 2010), such that as levels of 

alexithymia increase so do levels of anxiety and/or depression. As assessed via the TAS-20, 
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adults experiencing difficulties processing and regulating emotions are reportedly at risk of 

developing clinically diagnosable forms of anxiety (e.g., Generalised Anxiety Disorder; 

Berthoz et al., 2002; Marchesi et al., 2005) and depression (e.g., Major Depressive Disorder; 

Bankier et al., 2001; Berthoz et al., 2002; Honkalampi et al., 2000; Luminet, Bagby, & 

Taylor, 2001; Saarijävi, Salminen, & Toikka, 2001; 2006; Taylor & Bagby, 2004). Research 

assessing levels of alexithymia in adults with depression in particular reveals that overall 

scores on the TAS-20, as well as scores on the difficulty identifying and difficulty describing 

emotions subscales, are associated with depression over and above that of what is observed in 

non-depressed adults (Bamonti et al., 2010; Leweke, Leichsenring, Krus, & Hermes, 2012; 

Liss et al., 2008; Marchesi, Bertoni, Cantoni, & Maggini, 2008; Saarijävi et al., 2001, 2006).  

The decision to include the specific emotional states of depression and anxiety in the 

path analytic model of ADHD conducted in Study 2 was based on research demonstrating the 

persistence of anxiety and depression in this disorder across the lifespan (see Chapters 2 and 

4). Further, in adults with ADHD, both anxiety (Eysenck, Derakshan, Santos & Calvo, 2007; 

Quay, 1988; 1996; Tannock, 2009) and depression (Ottowitz, Todo, Dougherty, & Savage, 

2002) have yielded significant, negative relationships with executive functioning, such that as 

the functionality of executive operations decreases, experiences of anxiety and depression 

increase. Additionally, in adolescents and adults with ADHD, both anxiety and depression 

have yielded significant, negative relationships with response inhibition, such that as the 

functionality of executive operations decreases, experiences of anxiety and depression 

increase (Oosterlaan & Sergeant, 1996). Nevertheless, although a review of the literature on 

depression and anxiety in ADHD suggests that some form of relationship exists between 

these emotions and the behaviour patterns of adults with this disorder, there is no substantial 

body of evidence suggesting that either anxiety or depression are directly, causally related to 

the primary (i.e., core symptoms) and secondary behaviours (i.e., aggression) common to 
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intact in adults with ADHD (see Fischer et al., 1990), adults with this disorder have 

demonstrated marked impairment in the area of cognitive planning and the ability to 

adequately integrate positive, helpful, and future-oriented information into the formulation of 

response options (Young, 2005). Research has demonstrated that adults with ADHD often 

struggle to pay attention to all relevant situational data, encoding fewer social cues and 

neglecting to coherently incorporate the information they do encode into the behaviour 

selection process (Andrade et al., 2012; Barkley, 1997; Matthys, Cuperus, & van Engeland, 

1999). Moreover, adults with ADHD are more likely to consider recent over more relevant 

situational information when formulating perceptions of an environmental event (Milich-

Reich, Campbell, Pelham, Connely, & Geva, 1999). In adults with ADHD, the most 

noteworthy consequence of missing such information is the diminished presentation of 

controlled and purposeful responses that project outside the scope of the immediate situation 

(Willcutt et al., 2012). Accordingly, research on executive functioning in ADHD 

demonstrates a significant, positive correlation between overall executive dysfunction and the 

primary symptomatology (Ozonoff & Jensen, 1999; Pennington, 1997; Pennington & 

Ozonoff, 1996; Stavro et al., 2007), as well as secondary behaviour features, such as 

aggression, in this disorder (McQuade, Breaux, Miller, & Mathias, 2016). Consequently, the 

path analytic model developed for Study 2 implied that the presentation of primary and 

secondary behavioural features of ADHD was likely directly influenced by atypicalities in 

executive functioning. 

Study 2. Although some studies have started to explore the relationship between the 

primary and secondary features of ADHD in the context of executive functioning (e.g., 

Jarrett, Rapport, Rondon, & Becker, 2014; Wood, Lewandowski, Lovett, & Antshel, 2014), 

little research has been conducted on the relationships between heightened emotionality and 

the executive processes impacting behaviour selection in adults with this disorder (Jarrett, 
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Results of the analysis of this model (Study 2), as well as a comprehensive discussion 

of a possible behaviour selection path in the context of of relevant literature, are further 

addressed in Chapter 8. The findings of this analysis are discussed in terms of clinical 

implications and directions for future research in Chapter 11. 
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Chapter Eight: Study 2- Path Analytic Modelling of the Primary and Secondary 

Features of Attention-Deficit Hyperactivity Disorder 

In order to further assess the path through which adults with ADHD engage in 

behaviour primary and secondary to their diagnosis, Study 2 utilised data (obtained in Study 

1) from the ADHD participant group (N = 96); the demographic information relevant to this 

study group is provided in Chapter 5. Participants in the ADHD study group were either 

assessed face-to-face or online; procedural information on both forms of assessment is also 

provided in Chapter 5. Relevant assessment scales for this analysis included the FrSBe 

(Grace & Malloy, 2001), BPAQ (Buss & Perry, 1992), DASS (Lovibond & Lovibond, 1995), 

ASRS-v1.1 (Adler et al., 2003), and the TAS-20 (Bagby et al., 1994). Detailed descriptions 

of all five scales are located in Chapter 5 of this thesis. 

Research Design  

In order to examine the ways in which the primary and secondary features interacted 

in the ADHD study participants, a path analysis was performed. Path analysis allows for the 

exploration of influence and interrelation within complex models of multiple exogenous and 

endogenous variables (Hoyle, 2012). Exogenous variables are those whose values are wholly 

causally independent from the other variables in the model (Wuensch, 2016). Conversely, 

endogenous variables are those whose variances are considered to be explained by other 

variables entered into the model (Wuensch, 2016). In Study 2, the exogenous variables of 

disinhibition, executive dysfunction, alexithymia, anxiety and depression were theorised to 

contribute to the presentation of the endogenous variables (i.e., primary, core symptoms and 

aggression) entered into the model.  More specifically, the effect that cognitive factors 

(disinhibition, executive dysfunction, and alexithymia), and emotions (anxiety and 

depression), had on ADHD symptomatology and aggression were explored in the path 
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analysis model. Preliminary analyses to examine the bivariate relationships between model 

variables were conducted. 

Results 

Statistical analysis of the data was performed using IBM SPSS AMOS version 23.0 

for Windows. Prior to conducting the planned statistical analyses, the data were screened for 

outliers and violations to other relevant statistical assumptions.  

Data screening and preparation. The one univariate outlier (on DASS anxiety) 

identified in Study 1 was removed prior to analysis. Mahalanobis distances demonstrated that 

no multivariate outliers existed within the ADHD group. Based on screening analyses 

conducted in Study 1, all study variables appeared to meet the assumption of linearity. All 

variables appeared normal, with the exception of anxiety and depression, which were 

appropriately positively skewed (see Chapter 5 for review). Additional tests of normality 

demonstrated that ADHD scores on the ASRS-v1.1 were normal. 

Preliminary analyses. Descriptive statistics on the secondary features of ADHD are 

presented in Table 7. Table 7 reports the means, standard deviations, confidence intervals 

(Field, 2013) and intercorrelations for the study variables entered into the ADHD path 

analysis. As demonstrated in Table 7, correlations across the cognitive, behaviour and 

emotion-based features of ADHD were significant and positive. These relationships 

demonstrated medium to large effect sizes (Cohen, 1988; 1992). As none of the correlations 

exceeded .90, the assumption of no multicolinearity was met. 
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Table 7  

Means, Standard Deviations and Intercorrelations Across the Primary and Secondary Features of ADHD (N = 96) 

Variable    M    SD 1. 2. 3. 4. 5. 6. 7. 

 
1. Anxiety 

 

10.20 

 

7.56 

 

- 

      

 
2. Depression 

 

14.03 

 

11.68 

 

.66*** 

[.52, .76] 

 

- 

     

3. Executive  
Dysfunction 

48.29 9.85 .44*** 

[.26, .59] 

.43*** 

[.25, .58] 

-     

4. Disinhibition 38.88 8.50 .48*** 

[ .30, .62] 

.35*** 

[.16, .52] 

.60*** 

[.45, .72] 

-    

5. Aggression 75.27 18.70 .44*** 

[ .27, .59] 

.36*** 

[.17, .52] 

.48*** 

[.31, .62] 

.60*** 

[.45, .72] 

-   

6. Alexithymia 50.56 13.62 .56*** 

[.40, .68] 

.50*** 

[.33, .64] 

.59*** 

[.44, .71] 

.57*** 

[.42, .69] 

 .46*** 

  [.28, .61] 

      -   

7. ADHD 
Symptoms 

47.84 11.23 .43*** 

[.25, .58] 

.25*  

 [.05, .43] 

.57*** 

[.42, .69] 

.61*** 

[.47, .73] 

.42*** 

[.24, .57] 

   .54*** 

[.38, .67] 

- 

Note. 95% confidence intervals for intercorrelations are presented in parentheses. M = Mean. SD = Standard deviation. ADHD = Attention-Deficit Hyperactivity Disorder. ASD = Autism 

Spectrum Disorder. *p < .05. **p < .01. ***p < .001. 
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Figure 5. Path model for primary and secondary behaviour features of Attention-Deficit 

Hyperactivity Disorder (N = 96). 
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comparison to path analytic findings in ASD, and in the context of their clinical applications 

in Chapter 11.   
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Figure 6. A proposed procedural path for behaviour selection for adults with Autism 

Spectrum Disorder. 
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Chapter Ten: Study 2- Path Analytic Modelling of the Primary and Secondary Features 

of Autism Spectrum Disorder 

In order to further assess the path through which adults with ASD engage in 

behaviour primary and secondary to their diagnosis, Study 2 utilised all study data from the 

ASD participant group (N = 90); demographic information on this study group is provided in 

Chapter 5. Participants in the ASD study group were either assessed face-to-face or online; 

procedural information on both forms of assessment is also provided in Chapter 5. Relevant 

assessment scales for this analysis included the FrSBe (Grace & Malloy, 2001), TAS-20 

(Bagby et al., 1994), BPAQ (Buss & Perry, 1992), DASS (Lovibond & Lovibond, 1995) and 

AQ (Baron-Cohen et al., 2001). Detailed descriptions of all five scales are located in Chapter 

5 of this thesis. 

Research Design 

In order to examine the path through which primary and secondary features might 

interact in ASD based on data obtained from study participants, a path analysis was 

performed with executive dysfunction, disinhibition, alexithymia, anxiety and depression 

entered into the model as exogenous variables, and aggression and ASD symptomatology 

entered into the model as endogenous variables. The influence of cognitive factors 

(alexithymia, executive dysfunction, and disinhibition), and emotions (anxiety and 

depression), on ASD symptomatology and aggression were explored in the path analysis 

model. Preliminary analyses to examine the bivariate relationships between model variables 

were conducted. 

Results 

Statistical analysis of the data was performed using IBM SPSS AMOS version 23.0 

for Windows. Prior to conducting the planned statistical analyses, the data were screened for 

outliers and violations to other relevant statistical assumptions.  
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Table 10 

Means, Standard Deviations and Intercorrelations Across the Primary and Secondary Features of ASD (N = 90) 

Variable   M    SD 1. 2. 3. 4. 5. 6. 7. 

1.Anxiety 10.41 8.22  

- 

      

2. Depression 14.66 12.03 .67*** 

[.53, .77] 

 

- 

     

3. Executive  
Dysfunction 

48.10 8.80 .40*** 

[.21, .56] 

.38*** 

[.19, .55] 

-     

4. Disinhibition 39.05 7.95 .44*** 

[.25, .60] 

.25* 

[.04, .44] 

  .58*** 

 [.42, .70] 

      -     

5. Alexithymia 63.30 12.66 .32** 

[.11, .50] 

.38*** 

[.18, .55] 

.53*** 

[.36, .67] 

     .24* 

  [.03, .43] 

-   

6. Aggression 85.60 20.42 .38*** 

[.19, .55] 

.41*** 

[.22, .57] 

.54*** 

[.37, .67] 

.67** 

[.53, .77] 

     .32** 

  [.12, .50] 

-  

7. ASD 
Symptoms 

32.40 6.94 .05 

[-.16, .26] 

.01 

[-.20, .22] 

.113 

[-.10, .32] 

.26** 

[.05, .95] 

.28** 

[.07, .46] 

.18 

[-.04, .37] 

- 

Note. 95% confidence intervals for intercorrelations are presented in parentheses. M = mean. SD = standard deviation. ADHD = Attention-Deficit Hyperactivity Disorder. ASD = Autism 

Spectrum Disorder. *p < .05. **p < .01. ***p < .001. 
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Figure 7. Path model for primary and secondary behavioural features of Autism Spectrum 

Disorder (N = 90).  
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clinical groups based on a review of the existing literature. First, although it was not 

hypothesised, alexithymia was elevated in adults with ADHD, so much so that approximately 

half of all adults with this disorder received scores on the TAS-20 indicative of high 

alexithymia. This finding is in accordance with the limited body of research on alexithymia in 

ADHD (e.g., Edel et al., 2010), however, further exploration is warranted to advance 

understandings of how this feature presents in adults with this disorder across a range of 

settings and situations. Second, differences were not observed between adults in the ADHD 

and ASD groups with respect to disinhibition, with the adults in the ASD group even 

showing slightly higher scores on the disinhibition subscale of the FrSBe. Additionally, path 

analyses indicated that disinhibition significantly predicted not only aggression in the adults 

in the ASD group, but also ASD symptomatology. Although the prevalence of disinhibition 

has been relatively well documented in ADHD (e.g., Coccaro & Siever, 1995; Connor & 

Doerfler, 2008; Nigg, 2001), this was not the case for ASD. A plausible interpretation, 

however, is that inhibitory control over more automatic, repetitive responses in the ASD 

individual is impaired or diminished to some extent. The repetitive and perseverative 

behaviour typically observed in ASD may occur in part, as a result of the inability to suppress 

routine behaviour that provides access to a preferred activity or topic of interest (Hill, 2004; 

Russell, 1991). Such theorising may provide some explanation as to why the adults in the 

ASD group of this study did not report a significantly lower level of inhibitory impairment in 

comparison to the adults in the ADHD group and, moreover, why disinhibition appeared to 

play such a prominent role in the path analytic model exploring the factors involved in ASD 

behaviour selection.  

Another issue that may account for these findings concerns methodology. First, as 

discussed in Chapter 10, though disinhibition was assessed by a separate subscale, the general 

representation of the other aspects of executive functioning obtained via the FrSBe (Grace & 
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Malloy, 2001) may have missed the intricacies of the ASD response patterns reflecting this 

cognitive feature. Future research could include a more detailed assessment of the various 

executive domains, employing a self-report measure such as the BRIEF to ascertain the 

extent to which individual executive functions contribute to the presentation of primary and 

secondary behaviours (Gioia et al., 2000; see Chapter 10 for further discussion). Second, the 

current study had enough statistical power to run the path analytic models as they were, 

however, should additional variables/paths be added (e.g., through use of a more detailed 

scale such as the BRIEF), data would need to be from a larger sample. Future studies could 

aim to recruit a larger sample of adults with ADHD and/or ASD so a more detailed path 

analysis could be conducted, such as one assessing various executive domains (e.g., cognitive 

flexibility, cognitive planning) in the context of specific symptom subclasses of either 

disorder (e.g., social-communicative symptoms in ASD; inattentive symptoms in ADHD). 

Third, samples of ADHD and ASD participants in this study were comprised of relatively 

high functioning adults limiting the capacity of the study results to be generalised to the 

broader populations of adults, with severely impairing developmental difficulties. Future 

studies could further explore secondary features in lower functioning adults with these 

disorders or make official diagnosis a study requirement, obtaining more detailed information 

on the nature of participant diagnoses and subsequent levels of impairment as a point of 

comparison.  

Study Limitations  

This research was exploratory and cross-sectional in nature, with two distinct modes 

of data-collection (i.e., online vs. face-to-face) via survey using six standardised self-report 

scales (Adler et al., 2003; Bagby et al., 1994; Baron-Cohen et al., 2001; Buss & Perry, 1992; 

Grace & Malloy, 2001; Lovibond & Lovibond, 1995). This data-collection process allowed 

for a reasonably broad and large sample of community adults to be relatively quickly and 
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systematically assessed. However, despite these advantages, the cross-sectional nature of this 

research did not provide information on any of the features assessed with respect to their 

presentation in the long-term. For example, assessment of anxiety and depression by way of 

the DASS which is essentially a screening device and only requires the informant to reflect 

on symptomatology present within the last seven days, providing no indication of such 

clinical function past this point. The study would have been improved by the application of a 

formal clinical assessment to ascertain details surrounding factors such as impedement to 

functionality, as well as past and present experiences with depression and anxiety.  

In addition to limitations in data-collection, there were also challenges posed by the 

measurements themselves. The inclusion of only one test per psychological construct did not 

allow for the provision of additional information, including that of past versus current levels 

of relevant functioning. Moreover, the accuracy of the self-report style questionnaires was 

not validated by any other means in this study. Future research could further include 

inventories completed by a reliable informant who engages with the participant on a regular 

basis, such as a spouse or partner. These additional reports could provide external validation 

of individual levels of social and cognitive function. Additionally, they could reveal 

discrepancies with self-reports that further indicate prominent areas of interpersonal 

problems, as well as specific primary and secondary features to be targeted therapeutically 

(Friedman et al., 2003). 

Clinical Implications 

Research has demonstrated links of prominent secondary features of ADHD and ASD 

to functional impairments in adults with these disorders (e.g., Barkley & Murphy, 2010; 

Biederman et al., 1991; 1995; Langberg et al., 2008; 2011; van Steensel et al., 2011). These 

functional impairments make it difficult for people with these disorders to successfully 

interact with others and achieve key milestones (e.g., graduate from college, obtain stable 
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employment), particularly as they transition into adulthood (Barkley et al., 2006; Cederlund 

et al., 2008; Eaves & Ho, 2008; Howlin et al., 2004; Young, 2005). Accordingly, over the 

course of their lives, many adults with ADHD and ASD have been repeatedly subjected to 

expressions of disappointment from other people with respect to their behavioural or 

interpersonal performances across a range of settings (Murphy, 2015; Purkis et al., 2016a). 

The cumulative effect of these experiences can lead to despondency and demoralisation, as 

well as a very negative outlook on the future, and as a result, many adults with ADHD and 

ASD report a chronic and pervasive sense of frustration over lost opportunities and an 

inherent inability to yield more positive outcomes for themselves (Murphy, 2015; Cesaroni & 

Garber, 1991; Punshon et al., 2009). Consequently, it is important that research aimed at 

informing, treating and enhancing the quality of life of adults with ADHD and ASD provide 

further insight into all potential contributing factors of the key symptoms and subsequent 

functional impairments that heighten the challenges faced by people with these disorders 

across the lifespan.  

The research conducted in Study 1 of this thesis provided evidence that features 

outside of the primary diagnostic characteristics of these disorders can persist into adulthood. 

Results of the path analyses in Study 2 further demonstrated that both the ADHD and ASD 

models yielded significant predictive utility with respect to the behavioural features assessed, 

with all bidirectional relationships between model variables demonstrating significance, and 

several unidirectional paths yielding predictive utility of specific behaviour in the adults in 

the ADHD and ASD groups of this study. Clinically, the results of Studies 1 and 2 suggest 

that the primary and secondary behaviour patterns commonly observed in adults with ADHD 

and ASD not only persist past childhood, they are most likely a result of multiple underlying 

factors that contain complex and unique relationships with one another. In accordance with 

this postulation, should therapeutic efforts fail to address even one secondary aspect prevalent 
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Conclusion 

On the basis of mounting research, it is becoming increasingly evident that a 

comprehensive understanding of ADHD and ASD needs to encompass awareness of features 

outside of their primary diagnostic characteristics. As indicated by the results of this study, 

underlying cognitive and emotional factors need to be considered in the clinical assessment 

and treatment of maladaptive behaviour in adults with ADHD or ASD. A more developed 

understanding of the presentation and course of these features in adults with ADHD or ASD 

may facilitate ongoing support of people with these disorders later in life, while guiding the 

development of new treatment approaches and interventions. This study aimed to fill the 

current gaps in the research surrounding the secondary features of these disorders by directly 

comparing them in adults with a diagnosis of ASD or ADHD and by establishing a path 

model for these features in both disorders. Consequently, this study has contributed to a 

necessary and growing body of research that can be utilised to assist in the development of 

appropriate interventions for individuals with these disorders across the lifespan. By 

comparing and contrasting the nature in which such features present themselves in two 

disorders once considered so similar they could not be differentially diagnosed, further 

insight may be provided with respect to the ways in which these secondary features can 

impact the functionality of individuals with these disorders and ways in which treatment and 

functional improvements can be further facilitated in this context.  
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