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Abstract 

 

Background 

Attention-Deficit/Hyperactivity Disorder (ADHD) is the most common neurodevelopmental 

disorder in children (Polanczyk, Willcutt, Salum, Kieling, & Rohde, 2014) and is highly 

comorbid with Autism Spectrum Disorder (ASD) (Green et al., 2015; Kotte et al., 2013). 

Although it is well established that children with ADHD or ASD and their families experience 

poorer functioning including child and parent mental health problems, child peer problems, 

poorer family quality of life (FQoL) and parenting difficulties, it is unknown how comorbid 

ASD symptoms contribute to child and family functioning in children with ADHD. It is 

important to understand which comorbidities contribute to poorer child and family functioning 

to guide treatment planning. 

 

Aims 

This study aimed to examine the prevalence of ASD symptoms in children with ADHD and 

the association between ASD symptoms and child and family functioning across three 

connected studies. The specific aims of each study are outlined below.  

 

Study 1. To examine the prevalence and type of ASD symptoms (social interaction, 

communication and stereotyped behaviour) in children with ADHD and non-ADHD controls. 

Within the ADHD group only, we also examined the relationship between ADHD subtype, 

hyperactive/impulsive and inattentive symptoms, ADHD symptom severity and child gender 

and ASD symptom severity. 

 

Study 2. To examine the association between ASD symptoms and (a) social functioning; (b) 

mental health; (c) quality of life and (d) sleep, in children with and without ADHD. 

 

Study 3. To examine the association between ASD symptoms (measured dimensionally) in 

children with and without ADHD and a broad range of family functioning variables and to 

examine differences between ADHD+ASD, ADHD and control groups on family functioning 

variables.  
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Methods  

Participants were 6-10 year old children (164 ADHD; 198 non-ADHD control) attending 43 

schools in Melbourne, Australia, who were participating in the Children’s Attention Project. 

ADHD was assessed in two stages using the parent and teacher Conners’ 3 ADHD index and 

the Diagnostic Interview Schedule for Children IV (DISC-IV). ASD symptoms were identified 

using the Social Communication Questionnaire (SCQ). Child functioning measures were social 

functioning (Strengths and Difficulties Questionnaire (SDQ), mental health (DISC-IV, SDQ), 

quality of life (QoL: Pediatric Quality of Life Inventory 4.0) and sleep problem severity. 

Family functioning outcome variables were parent mental health, family quality of life (FQoL), 

and scales assessing couple conflict, couple support and parenting behaviours. Unadjusted and 

adjusted linear and logistic regression examined continuous and categorical outcomes, 

respectively.  

 

Results 

 

Study 1. Children with ADHD had more ASD symptoms than non-ADHD controls (adjusted 

mean difference = 4.0, 95% confidence interval (CI) 2.8; 5.3, p < 0.001, effect size = 0.7). Boys 

with ADHD had greater ASD symptom severity than girls with ADHD (adjusted mean 

difference = 2.9, 95% CI 0.8; 5.2, p = 0.01, effect size = 0.4). Greater ADHD symptom severity 

was associated with greater ASD symptom severity (regression co-efficient = 1.6, 95% CI 1.2; 

2.0, p < 0.001). No differences were observed by ADHD subtype. Greater 

hyperactive/impulsive symptoms were associated with greater ASD symptoms (regression 

coefficient = 1.0; 95% CI 0.0; 2.0, p = 0.04) however, this finding attenuated in adjusted 

analyses, which accounted for parent educational attainment, socioeconomic status, child 

internalising and externalising comorbidities (p = 0.45). 

 

Study 2. Each standard deviation (SD) increase in SCQ scores was associated with a 6.7 unit 

reduction in QoL (p < 0.001) and greater parent and teacher-reported peer problems, emotional 

and conduct problems. For every SD increase in SCQ scores, internalising (OR = 1.8, 95% CI 

1.3, 2.6, p = 0.001) and externalising disorders (OR = 1.5, 95% CI 1.1, 2.1, p = 0.02) increased, 

as did moderate/severe sleep problems (OR = 1.5, 95% CI 1.0, 2.2, p = 0.04). Most findings 

held in analyses adjusting for socio-demographic factors, ADHD symptom severity, and 

comorbidities (when not the outcome), with the exception of externalising disorders and sleep 

problems. 
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Study 3.  In unadjusted dimensional analyses, higher ASD symptoms were associated with 

more couple conflict (p = 0.04) and poorer FQoL for all subscales (p ≤ 0.001), with non-

significant trends for less couple support (R2 = 0.10, p = 0.06), more hostile parenting (R2 = 

0.02, p = 0.06) and poorer parent mental health (R2 = 0.02, p = 0.07). In adjusted dimensional 

analyses, higher ASD symptoms were only associated with poorer FQoL, across all subscales 

only (p ≤ 0.01). The trend association between ASD symptoms and parent mental health 

attenuated due to meaningful associations with comorbid internalising disorder (p = 0.003) and 

ADHD symptom severity (p = 0.05). The trend association between ASD symptoms and hostile 

parenting attenuated due to significant associations with comorbid externalising disorders (p = 

0.002), lower parent education attainment (p = 0.03) and greater ADHD symptom severity (p 

= 0.04). Less couple support attenuated due to a significant association with socioeconomic 

status (p = 0.004).  

 

In unadjusted categorical analyses, parents of children with ADHD+ASD reported more couple 

conflict (p = 0.04), less couple support (p = 0.001), poorer FQoL (p <0.001) and a non-

significant trend for greater mental health difficulties (p = 0.07), compared to the ADHD group. 

In adjusted categorical analyses, parents of children with ADHD+ASD had poorer parent self-

efficacy (p = 0.02), poorer FQoL (p < 0.05) (p < 0.05) and a non-significant trend for less 

couple support (p = 0.06), compared to parents of children with ADHD. 

 

In unadjusted categorical analyses, family functioning was significantly poorer for the ADHD 

and ADHD+ASD groups, compared to controls for most outcomes (p <0.001). In adjusted 

categorical analyses, all findings attenuated except FQoL was significantly poorer for the 

ADHD and ADHD+ASD groups, compared to controls.  

 

Conclusion 

ASD symptoms are common, and associated with poorer functioning in children with ADHD. 

It is important for clinicians working with children with ADHD to identify and manage ASD 

symptoms, given that they exacerbate functional impairments in this already vulnerable group. 

The relationship between ASD symptoms and broader family functioning appears to be largely 

driven by internalising and externalising disorders, ADHD severity, and socioeconomic status. 

Poorer FQoL appears to be independently associated with ASD symptoms in children with 

ADHD. 
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A note on terminology. 

This study was able to determine whether children met criteria for ADHD. However, we were 

not able to make a diagnosis of ASD, as the SCQ is a screening measure only. Given this, the 

term ASD symptoms is used throughout this thesis. For categorical analyses in Study 3, 

ADHD+ASD refers to children in the ADHD group, with a confirmed ADHD diagnosis, who 

also have clinically significant ASD symptoms, defined as an SCQ total score of 11 or more. 

The ADHD only group includes children with a confirmed diagnosis of ADHD who did not 

score in the clinical range for ASD symptoms (11 or more SCQ total score). The control group 

included children who did not meet criteria for ADHD, and who did not have clinically elevated 

ASD symptoms.   
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1. STUDY OVERVIEW 

1.1 OVERALL STUDY AIMS 

Given the limitations of previous research, the proposed community-based study aimed to (1) 

examine the prevalence and nature of ASD symptoms in children with ADHD, compared with 

non-ADHD controls and predictors of ASD symptoms in children with ADHD (2) examine the 

association between ASD symptoms and child functioning in children with ADHD and non-

ADHD controls; and (3) examine the association between ASD symptoms and family 

functioning. These aims were thoroughly examined across three connected sub-studies as 

outlined below.  

1.2 STUDY 1  

 

AIM 1. To examine the prevalence and type of ASD symptoms in children with ADHD and 

non-ADHD controls.  

 

AIM 2. Within the ADHD group only, to examine the relationship between ADHD subtype, 

hyperactive/impulsive and inattentive symptoms, ADHD symptom severity, child gender and 

ASD symptom severity.  

 

HYPOTHESES. It was hypothesised that: (1) children with ADHD would have more ASD 

symptoms across all domains, compared to non-ADHD controls, (2) greater ADHD symptom 

severity would be associated with more ASD symptoms, (3) children with ADHD combined 

type would have more ASD symptoms compared to children with ADHD inattentive type; and 

(4) greater ASD symptom severity in girls with ADHD compared to boys with ADHD.  

 

1.3 STUDY 2  

 

AIM 1. To clarify the relationship between ASD symptoms and psychosocial functioning in a 

community sample of children with and without ADHD, through the use of rigorous measures 

and multi-informant assessments of a) peer problems and prosocial behaviours; b) mental 

health; and c) sleep.  
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AIM 2. To extend current knowledge by examining psychosocial quality of life (QoL), which 

encompasses social, emotional and school functioning, which to the best of our knowledge, 

has not been previously examined.  

 

HYPOTHESES. It was hypothesised that:  (1) Greater ASD symptom severity in children 

with and without ADHD would be associated with greater peer problems and less prosocial 

behaviours; (2) greater ASD symptom severity in children with and without ADHD would be 

associated with poorer child mental health; (3) greater ASD symptom severity in children with 

and without ADHD would be associated with moderate to large sleep problems and; (4) greater 

ASD symptom severity in children with and without ADHD would be associated with poorer 

psychosocial quality of life. 

 

1.4 STUDY 3 

 

AIM 1. To examine the association between ASD symptoms (measured dimensionally) in 

children with and without ADHD and a broad range of family functioning variables.  

 

AIM 2. This study also aimed to examine differences between ADHD+ASD, ADHD and 

control groups on family functioning variables.  

 

HYPOTHESES. It was hypothesised that greater ASD symptoms in children with ADHD 

would be associated with 1) poorer parent mental health; 2) poorer family quality of life 

(FQoL); 3) more couple conflict; 4) less couple support; and 5) lower parent self-efficacy, 

less parenting consistency and warmth, and more hostile parenting. We hypothesised that the 

ADHD+ASD group would have poorer family functioning, across all domains, when 

compared to the ADHD or control groups.  
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2. INTRODUCTION 

2.1 OVERVIEW 

ASD and ADHD are two of the most common neurodevelopmental disorders. DSM-5 now 

allows both conditions to be diagnosed simultaneously, in response to growing research 

evidence that these two neurodevelopmental disorders commonly co-occur. Around 50% of 

children with ASD have clinically significant symptoms of ADHD (Simonoff et al., 2008; 

Sinzig, Walter, & Doepfner, 2009) and up to a third of children with a primary diagnosis of 

ADHD show clinically elevated symptoms of ASD (Clark, Feehan, Tinline, & Vostanis, 1999; 

Grzadzinski et al., 2011; Reiersen, Constantino, Volk, & Todd, 2007). It is increasingly clear 

that ADHD and ASD overlap in terms of implicated genetics and brain regions involved. 

Christopher Gillberg has led the field in highlighting the complexity of comorbidity across 

neurodevelopmental conditions particularly ASD, ADHD, anxiety and mood disorders in his 

ESSENCE model, which argues that such comorbidity is the rule rather than the exception 

(Gillberg, 2010; Gillberg & Fernell, 2014). Gillberg and others have highlighted that it is often 

not the diagnosis alone that is associated with poor outcomes, but the type and nature of 

comorbidity (Gillberg et al, 2010).  There is increasing concern within the research and clinical 

community that this comorbidity is not always detected. A recent paper found a three-year delay 

in the diagnosis of ASD for children diagnosed with ADHD first, compared to children who 

were diagnosed with ADHD and ASD at the same time, or ADHD after an initial ASD diagnosis 

(Miodovnik, Harstad, Sideridis, & Huntington, 2015). Children diagnosed with ADHD first 

were nearly 30 times more likely to receive their diagnosis of ASD after the age of 6, with 

implications for funding and intervention (Miodovnik et al., 2015). The diagnosis of ADHD 

can overshadow the comorbid diagnosis of ASD, and visa versa, which may result in these ‘at 

risk’ children not receiving treatments appropriately tailored to their presenting difficulties 

(Joshi et al., 2014).   
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2.2 ATTENTION-DEFICIT/HYPERACTIVITY DISORDER 

2.2.1 OVERVIEW. ADHD is characterised by a persistent pattern of impulsivity, 

inattentiveness, and/or hyperactivity, which is developmentally inappropriate, and interferes 

with a child’s functioning, at school and/or at home – see Table 1 for a summary of the 

diagnostic criteria. There are three ADHD subtypes or presentations, as termed in the DSM-5; 

predominantly inattentive subtype, predominantly hyperactive-impulsive subtype and 

combined type (American Psychiatric Association, 2013). ADHD affects approximately 5% of 

children (Polanczyk et al., 2014) worldwide and approximately 6.8% of Australian children 

between 6 and 17 years of age (Graetz, Sawyer, Hazell, Arney, & Baghurst, 2001). ADHD 

affects more males than females, at a ratio of 2:1 (APA, 2013). 

Though ADHD symptoms decline with age, at least 50% of children with ADHD still 

experience impairing symptoms during adulthood (Booster, Dupaul, Eiraldi, & Power, 2012). 

Most children with ADHD (84%) meet diagnostic criteria for at least one other psychiatric 

disorder (Simonoff et al., 2008), such as oppositional defiant disorder (ODD; 45-65%), mood 

disorders (7-50%), anxiety disorders (27-33%) and conduct disorder (CD; 14-23%) (Biederman 

et al., 1996; Busch et al., 2002; Ghanizadeh, Mohammadi, & Moini, 2008; Wilens et al., 2002). 

Children with ADHD are also at elevated risk for language disorders (Emma Sciberras, Mueller, 

et al., 2014), sleep problems (Sung, Hiscock, Sciberras, & Efron, 2008) and difficulties with 

academic achievement (Efron et al., 2014b).  

 

2.2.2 DIAGNOSTIC CRITERIA  

 

Table 1. Diagnostic criteria for ADHD, according to DSM-5 (American Psychiatric 

Association, 2013) 

A. A persistent pattern of inattention and/or hyperactivity-impulsivity that interferes 

with functioning or development, as characterized by (1) and/or (2) 

1. Inattention: Six (or more) of the following symptoms have persisted for at least 6 

months to a degree that is inconsistent with developmental level and that negatively 
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impacts directly on social and academic/occupational activities (For older 

adolescents/adults (age 17 and older), at least five symptom are required). 

a. Often fails to give close attention to details or makes careless mistakes in 

schoolwork, at work, or during other activities (e.g., misses details, work 

is inaccurate). 

b. Often has difficulty sustaining attention in tasks or play activities (e.g., 

has difficulty remaining focused during school, conversations, or lengthy 

reading). 

c. Often does not seem to listen when spoken to directly (e.g., mind seems 

elsewhere, even in the absence of any obvious distraction). 

d. Often does not follow through on instructions and fails to finish 

schoolwork, chores, or duties in the workplace (e.g., starts tasks but 

quickly loses focus and is easily distracted). 

e. Often has difficulty organizing tasks and activities (e.g., difficulty 

managing sequential tasks; difficulty keeping materials and belongings in 

order; messy, disorganized, work; has poor time management; fails to 

meet deadlines). 

f. Often avoids, dislikes, or is reluctant to engage in tasks that require 

sustained mental effort (e.g., schoolwork or homework; for older 

adolescents and adults, preparing reports, completing forms, reviewing 

lengthy papers). 

g. Often loses things necessary for tasks or activities (e.g., school materials, 

pencils, books, tools, wallets, keys, paperwork, eyeglasses and mobile 

phones).  

h. Is often easily distracted by extraneous stimuli (for older adolescents and 

adults, may include unrelated thoughts). 

i. Is often forgetful in daily activities (e.g., doing chores, running errands; 

for older adolescents and adults, returning calls, paying bills, keeping 

appointments). 

2. Hyperactivity and Impulsivity: Six (or more) of the following symptoms have 

persisted for at least 6 months to a degree that is inconsistent with developmental level 

and that negatively impacts directly on social and academic/occupational activities. 

(For older adolescents/adults [age 17 and older], at least five symptom are required). 
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a. Often fidgets with or taps hands or feet or squirms in seat. 

b. Often leaves seat in situations when remaining seated is expected (e.g., 

leaves his or her place in the classroom, office or other workplace, or in 

other situations that require remaining in place). 

c. Often runs about or climbs in situations where it is inappropriate. (In 

adolescents or adults, may be limited to feeling restless).  

d. Often unable to play or engage in leisure activities quietly.   

e. Is often “on the go,” acting as if “driven by a motor” (e.g., is unable to be 

or uncomfortable being still for extended time, as in restaurants, meetings; 

may be experienced by others as being restless and difficult to keep up 

with).  

f. Often talks excessively. 

g. Often blurts out an answer before a question has been completed (e.g., 

completes people’s sentences; cannot wait for turn in conversation). 

h. Often has difficulty waiting his or her turn (e.g., while waiting in line). 

i. Often interrupts or intrudes on others (e.g., butts into conversations, games, 

or activities; may start using other people’s things without asking or 

receiving permission, adolescents or adults may intrude into or take over 

what others are doing). 

B. Several inattentive or hyperactive-impulsive symptoms were present prior to age 12 

years. 

C.   Several inattentive or hyperactive-impulsive symptoms are present in two or more 

settings (e.g., at home, school or work; with friends or relatives; in other activities). 

D.   There must be clear evidence that the symptoms interfere with or reduce the quality 

of social, academic, or occupational functioning. 

E.   The symptoms do not occur exclusively during the course of schizophrenia or 

another psychotic disorder and are not better explained by another mental disorder 

(e.g., mood disorder, anxiety disorder, dissociative disorder, personality disorder, 

substance intoxication or withdrawal).  

Specify whether: 

Combined Presentation: If both Criterion A1 (Inattention) and Criterion A2 

(Hyperactivity-Impulsivity) are met for the past 6 months. 
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Predominantly Inattentive Presentation: If Criterion A1 (Inattention) is met but 

Criterion A2 (Hyperactivity-Impulsivity) is not met for the past 6 months. 

Predominantly Hyperactive/Impulsive Presentation: If Criterion A2 

(Hyperactivity-Impulsivity) is met and Criterion A1 (Inattention) is not met for the past 

6 month 

Specify current severity: 

Mild, Moderate or Severe 

 

2.2.3 AETIOLOGY. The aetiology of ADHD remains unclear however research suggests that 

there is a range of genetic, biological and environment factors involved. Imaging studies have 

suggested a number of function brain abnormalities in children with ADHD, particularly in the 

prefrontal cortex and striatum and the parietal cortex (Rubia, Alegria, & Brinson, 2014; Silk, 

Vance, Rinehart, & et al., 2005). Children with ADHD have decreased cerebral volumes and 

cortical thickness, compared to children without ADHD (Rubia et al., 2014). ADHD has also 

been found to be highly heritable, accounting for up to 80% of cases (Faraone, Perlis, & Doyle, 

2005; Thapar, Cooper, Jefferies, & Stergiakouli, 2012). Williams et al. (2010) found that rare 

chromosomal deletions and duplications were higher in children with ADHD, however these 

abnormalities were common to children with other neurodevelopmental conditions including 

ASD. A range of environmental risk factors have been associated with the development of 

ADHD, particularly related to the pre and postnatal period (see Linnet et al. 2003 for a review). 

It is thought that many genetic and environment factors interact ot increase the risk of ADHD 

(Linnet et al., 2003).  

 

2.2.4 TREATMENTS. Treatment guidelines recommend that management of ADHD should 

be multifaceted, with both pharmacological and non-pharmacological treatments considered 

(American Academy of Child and Adolescent Psychiatry, 2007; National Health and Medical 

Research Council, 2012). In practical terms, ADHD is typically managed using 
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psychostimulant medication including methylphenidate and amphetamine based stimulants 

(Feldman & Reiff, 2014), or with non-stimulants, such as atomoxetine and norepinephrine-

reuptake inhibitor, which are used less commonly with poorer effects (Wolraich et al., 2011). 

The most rigorous trials have shown that overall outcomes are best for children who receive 

both medication and psychosocial interventions (Pfiffner et al., 2007; The MTA Cooperative 

Group, 1999). There is evidence that psychological therapies can be particularly helpful for 

improving functional outcomes for children with ADHD. Behavioural interventions have been 

found to increase positive parenting and reduce child conduct difficulties (Daley et al., 2014). 

Managing sleep difficulties is also a way to improve outcomes for children with ADHD. A 

recent randomised controlled trial reported that a two-session treatment program, targeting 

behavioural sleep problems, improved child sleep, quality of life and ADHD symptom severity 

(Hiscock et al., 2015). 

 

2.3 AUTISM SPECTRUM DISORDER 

2.3.1 OVERVIEW. ASD is a neurodevelopmental condition, which is first diagnosed in 

childhood, effecting approximately 1% of the population (APA, 2013; Elsabbagh et al., 2012). 

The condition is characterised by deficits in social reciprocity and communication, and patterns 

of restricted, repetitive and stereotyped behaviours (APA, 2013). Social communication 

impairments include lack of nonverbal social behaviours such as gestures, delayed or absent 

friendships, deficits in social or emotional reciprocity, delays in or lack of spoken language, 

difficulties initiating or maintaining a conversation, repetitive language, and deficits in 

spontaneous make-believe play (APA, 2013 – see Table 2). Patterns of restricted, repetitive 

and stereotyped behaviours and interests include preoccupation and intense focus on one or 

more interests or parts of objects, insistence on consistency of routines, and repetitive 

movements such as hand flapping (APA, 2013). It was previously thought that around a third 
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of children with ASD had high functioning autism, and 70% had a comorbid intellectual 

disability (Charman et al., 2011). We now know, from more recent research, that around 60% 

of individuals with ASD have normal intellectual functioning and around 40% will have a 

comorbid intellectual disability (Baio, 2012). More males are diagnosed with ASD, compared 

to females (4:3:1) (May, Cornish, & Rinehart, 2014). Comorbidity is common in ASD. A large 

population based study found that 70% of individuals with ASD had at least one additional 

comorbid condition, and 41% had two or more (Simonoff et al., 2008). Forty percent of young 

people with ASD are diagnosed with one or more anxiety disorders (Van Steensel, Bogels, & 

Perrin, 2011), 28% ODD (Simonoff et al., 2008) and 13.8% having chronic tic disorder or 

Tourette syndrome (Simonoff et al., 2008). ASD is associated with significant cost to society 

and families with an estimated $3 million spent by families of children with ASD beyond the 

ordinary costs of raising a child (Knapp, Romeo, & Beecham, 2009). Intervention can reduce 

the level of impairment faced by children with ASD, with the aim to start intervention as soon 

as difficulties are identified (Elberling et al., 2014).  

 

2.3.2 DIAGNOSTIC CRITERIA  

Table 2. Diagnostic criteria for ASD, according to DSM-5 (American 

Psychiatric Association, 2013) 

A. Persistent deficits in social communication and social interactions across many 

contexts, manifested by the following either currently or by history (examples are 

for illustration and are not exhaustive):  

1. Deficits in social-emotional reciprocity. These deficits may include:   

a) Abnormal approach in social situations  

b) An inability to engage in normal back and forth conversation  

c) Reduced sharing of interests, emotions or affect  

d) Failure to initiate or respond to others in social interactions 

 

2. Deficits in nonverbal communicative behaviours used for social 

interaction. These deficits may include:  
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a) Poorly integrated verbal and nonverbal communication  

b) Unusual eye contact and/or body language 

c) Difficulties understanding or using gestures  

d) Total lack of facial expression and nonverbal forms of communication.  

 

3. Deficits in making, keeping and understanding relationships. For 

example ranging from:   

a) Difficulties changing behaviour to suit different social situations 

b) Difficulties engaging and in sharing imaginative play  

c) Challenges making friends  

d) No interest in peers  

 

Specify current severity, based on social communication impairments and 

restricted, repetitive patterns of behaviour: Level 1: Requiring Support, Level 2: 

Requiring substantial support, Level 3: Requiring very substantial support.  

 

B. Restricted, repetitive patterns of behaviour, interests and activities, as 

demonstrated by at least two of the following, currently or by history (examples 

are illustrative and not exhaustive):  

1. Stereotyped or repetitive motor movements, use of objects, or speech. 

E.g. Greater interest in parts of object than using object as it was intended, 

lining up of toys, echolalia, making up odd or unusual phrases.  

2. Insistence on sameness, inflexible adherence to routines, or ritualized 

patterns of verbal or nonverbal behaviour. E.g. Great distress at small 

changes in routine, need to take same route when travelling, insistence on 

eating the same foods each day. 

3. Very restricted and fixated interests that are abnormal in their 

intensity or focus. E.g. Strong attachment to unusual objects, Interest that 

is unusual or peculiar in focus (e.g. timetables, electricity) or an interest 

that is usual for their age and peer group but the interest is abnormal in its 

intensity.  

4. Hyper- or hypo-reactivity to sensory input or unusual interest in 

sensory aspects of the environment. E.g. apparent indifference to pain or 
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temperature, adverse reaction to specific textures or sounds, excessive 

smelling and touching of objects, great interest in lights or movements.  

 

Specify current severity, based on social communication impairments and 

restricted, repetitive patterns of behaviour: Level 1: Requiring Support, Level 2: 

Requiring substantial support, Level 3: Requiring very substantial support.  

 

C.   Symptoms need to be present in the early developmental period  

D.   Symptoms cause clinically significant impairment in social, occupational or 

other important areas of current functioning 

E.   Deficits are not better explained by intellectual disability or global 

developmental disability. To make comorbid diagnoses of ASD and intellectual 

disability, social communication should be below that expected for the general 

developmental level.  

Note: Individuals with a well-established DSM-IV diagnosis of autistic disorder, 

Asperger’s disorder, or pervasive developmental disorder not otherwise specified 

should be given the diagnosis of autism spectrum disorder. Individual with marked 

deficits in social communication, but whose symptoms do not otherwise meet 

criteria for autism spectrum disorder should be considered for a diagnosis of social 

communication disorder.  

 

Specify whether:  

With or without accompanying intellectual impairment 

With or without accompanying language impairment  

Associated with known medical or genetic condition or environment factor  

Associated with another neurodevelopmental, mental or behavioural disorder  

With catatonia  

 

2.3.3 TREATMENTS. There is increasing evidence that parent-focused interventions that 

involve education and behaviour management can improve child adaptive behaviour and ASD 

symptoms (McConachie & Diggle, 2007), sleep difficulties (Papadopoulos et al., 2015) and 

parent mental health, particularly for those who have a child with an intellectual disability 
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(Tonge, Brereton, Kiomall, Mackinnon, & Rinehart, 2014). Psychopharmacology is widely 

used for ASD. While some medications have been shown to influence restricted or repetitive 

behaviours and comorbid difficulties such mood or anxiety (SSRIs, Risperidone and other 

antipsychotics), no medication has been proven to change the core symptoms of ASD. 

Biological therapies that are used to treat mental health difficulties, for example, transcranial 

magnetic stimulation, are also being explored as potential interventions for ASD (Enticott et 

al., 2014). Initial findings from therapeutic agents identified as promising in the animal 

literature, such as oxytocin, have been disappointing in showing clinical changes (Dadds et al., 

2014). There is emerging work looking at effective treatments for children with comorbid 

ADHD and ASD, but more research is needed (Davis & Kollins, 2012) 

 

2.4 COMORBIDITY OF ADHD AND ASD 

 

2.4.1 GENETICS. Research of late has focused particularly on the genetic overlap and 

familial transmission of ADHD and ASD (Polderman, Hoekstra, Posthuma, & Larsson, 2014), 

with Musser et al. (2014) reporting that the offspring of mothers with ADHD are more likely 

to have an ASD, compared to offspring of typically developing mothers. Both ASD and ADHD 

are highly heritable conditions, with around 70-80% of the phenotypic variance for each 

disorder explained by genetic factors (Faraone et al., 2005; Lichtenstein, Carlström, Råstam, 

Gillberg, & Anckarsäter, 2010). Studies suggest that around 50-70% of the covariance of ASD 

and ADHD may be explained by common genetic influences (Mulligan et al. 2009; Rommelse, 

Franke, Geurts, Hartman, & Buitelaar, 2010; Ronald, Simonoff, Kuntsi, Asherson, & Plomin, 

2008).  

 



14 

 

2.4.2 NEUROANATOMY. ADHD is associated with functional and structural abnormalities 

within the fronto-striatal, fronto-cerebellar and fronto-parieto-temporal networks, as well as 

reduced grey matter in the basal ganglia, and abnormal grey matter and cortical thickness in 

frontal, cerebellar and temporal regions (Krain & Castellanos, 2006; Rubia, Alegria, & Brinson, 

2014). ASD has also been linked to disruption within the fronto-striatal system (Bradshaw & 

Sheppard, 2000), though more global abnormalities have been found, including increased 

cortical thickness of all four lobes, poorly organised white matter tracts, abnormal neuronal 

migration and myelination, and atypical functional connectivity (Anagnostou & Taylor, 2011). 

While ADHD has been associated with a delay in structural brain maturation (Rubia et al., 

2014) and reduced grey matter in the right  posterior cerebellum (Lim et al., 2015), ASD is 

characterised by abnormal development, including early brain overgrowth and lack of expected 

pruning (Anagnostou & Taylor, 2011; Stanfield et al., 2008).  

Children with ADHD and ASD have been reported to share ADHD-like irregularities 

of the basal ganglia, which are not present in children with ASD alone (Di Martino et al., 2013). 

Both children with ADHD and ADHD+ASD have been found to have difficulties with 

inattention although the causes seem different: under-arousal in ADHD and abnormal neural 

connectivity in ADHD+ASD (Bink et al., 2015).  

In summary, both ADHD and ASD are associated with structural and functional 

abnormalities of brain regions and networks. It seems that children with ADHD+ASD may 

have abnormalities associated with both disorders combined.  

 

2.4.3 EXECUTIVE FUNCTIONING. Both ADHD and ASD are associated with deficits in 

executive function (Bradshaw & Sheppard, 2000). A recent review (Gargaro et al., 2011) 

suggests that specific executive functioning profiles may help to differentiate ADHD and ASD, 

with children who had ADHD and ASD having a combination of the executive functioning 
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profiles seen in each disorder individually (Reiersen, 2011). Executive functioning deficits that 

have been found to dissociate ADHD and ASD include reasoning, self-monitoring and 

organisation in ASD (Semrud-Clikeman, Walkowiak, Wilkinson, & Butcher, 2010), and 

sustained attention in ADHD (Johnson et al., 2007; Sinzig, Bruning, Morsch, & Lehmkuhl, 

2008). Initial findings suggest that the additive effects of having both conditions (ADHD and 

ASD) would mean that children with ADHD+ASD would be more likely to have executive 

functioning deficits. Overall, studies examining executive functioning in children with 

ADHD+ASD suggest these children with the comorbid condition have a combination of many 

of the deficits associated with ADHD and ASD alone.  This ‘additive’ phenomenon in executive 

dysfunction is very similar to the additive abnormalities found in brain imaging work (Di 

Martino et al., 2013). 

 

2.5 ASD SYMPTOMS IN CHILDREN WITH ADHD 

2.5.1 PREVALENCE. Prior to the release of the DSM-5, ADHD and ASD were not diagnosed 

simultaneously (APA, 2013). In response to a wave of clinical and research evidence supporting 

the overlap of these two conditions, DSM-5 now allows the dual diagnosis of ASD and ADHD. 

Research demonstrates that children with ADHD have higher levels of ASD symptoms than 

controls, with 18 - 50% of children with ADHD having clinically significant ASD symptoms 

(Green et al., 2015; Kochhar et al., 2011a; Kochhar et al., 2011b; Reiersen et al., 2007; Ronald 

et al., 2008; Van der Meer et al., 2012). Table 3 summarises the published papers examining the 

prevalence and type of ASD symptoms in children with ADHD, illustrating that there is great 

variability in the existing evidence of ASD prevalence in ADHD samples. The majority of 

studies include clinical samples (13 out of 18), which limits our understanding of children with 

broader ADHD population. Age ranges are broad, which makes it difficult to assess the 

prevalence of ASD symptoms in children with ADHD at particular developmental stages (e.g. 
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middle childhood, early adolescence, and early adulthood). Measures of ASD symptoms also 

vary, with some measures being researcher generated and thus not validated. Reiersen and 

colleague’s paper (2007) is most similar to this study. Her sample included 946 population-

based twins with ADHD, ranging from 8 – 25 years of age when comorbid ASD symptoms were 

assessed using the Social Responsiveness Scale (SRS). She found that 22% of children with 

ADHD had clinically significant ASD symptoms.  

2.5.2 TYPE OF ASD SYMPTOMS. There are three core domains of ASD symptoms, based 

on the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV-TR) 

criteria: social interaction, communication and repetitive behaviours. While some studies report 

that children with ADHD exhibit elevated ASD symptoms across the three main core domains 

of ASD (Clark et al., 1999; Hattori et al., 2006; Nijmeijer et al., 2009; Reiersen et al., 2007) 

others report elevation in the repetitive and stereotyped behaviour (Polderman et al., 2014) or 

communication domains alone (Kochhar et al., 2011b). These differences may be due to the age 

of the sample, as Polderman et al. (2014) only examined adults with ADHD and co-occurring 

ASD symptoms. Kochhar et al.’s (2011) examined children and adolescents (9 – 15 years), 

which is similar to the age range in this study however, this was a clinically derived sample, 

with a small sample size (n = 60).  It is possible that Kochhar et al.’s study did not have sufficient 

power to detect differences between the ADHD and control group on all SCQ subscales 

(communication, social interaction and repetitive behaviours).  

2.5.3 RELATIONSHIP BETWEEN ADHD SYMPTOMS AND ASD. In a longitudinal 

population-based birth cohort study (n = 5,383, age 4 -17 years), ASD symptoms were found 

to be generally stable, with ADHD symptoms declining over time (St. Pourcain, 2011). There 

is also evidence that children who have persistent ADHD symptoms are more likely to have 

persistent social communication difficulties (St Pourcain, 2011; Reiersen, 2011). Researchers 
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suggest that the presence of ASD symptoms in children with ADHD may be a risk factor for 

more persistent ADHD (St. Pourcain et al., 2011).  

Children with ADHD combined type (Cooper, Martin, Langley, Hamshere, & 

Thapar, 2014; Grzadzinski et al., 2011; Reiersen et al., 2007) and inattentive type (Ronald, 

Larsson, Anckarsater, & Lichtenstein, 2014) have been documented to have greater ASD 

symptoms than hyperactive/impulsive subtype, suggesting that a diagnosis of ADHD 

combined subtype may be a risk factor for greater ASD symptoms. When examined 

dimensionally, greater ASD symptoms have been associated with greater inattentive 

symptoms (Ronald et al., 2014), more impulsive symptoms (Kroger et al., 2011; Ronald et al., 

2014) and elevated hyperactivity (Kroger et al., 2011). There is mixed evidence as to whether 

greater ADHD symptom severity is associated with more ASD symptoms in children with 

ADHD. A small clinical study (n = 75) found that ASD symptoms were not associated with 

ADHD symptom severity in children with ADHD (Grzadzinski et al., 2011), while a recent 

larger clinical study (n = 711) found that greater ADHD symptom severity was associated with 

greater ASD symptoms in children with ADHD. Overall, it remains unclear whether it is the 

subtype of ADHD, the types of symptoms, or the ADHD symptom severity that is most 

associated with ASD symptoms in children with ADHD. 

2.5.4 GENDER. The small body of research examining the relationship between gender and 

ASD symptoms in children with ADHD has produced mixed findings (Nijmeijer et al., 2009; 

Reiersen et al., 2007). A community-based study reported that boys with ADHD had more 

ASD symptoms than girls with ADHD (Reiersen et al., 2007). However, in the same study, a 

greater percentage of girls with ADHD combined type met clinical cut offs for ASD symptoms 

(75%) compared to boys with ADHD combined type (25%; Reiersen, 2007). Nijmeijer and 

colleagues (2009) have also reported that girls with ADHD had more ASD symptoms than 
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boys with ADHD. A clinical study using the Social Communication Questionnaire (SCQ) 

(Rutter, Bailey, & Lord, 2003) found that boys with ADHD had greater SCQ scores on the 

Social Interaction scale only, when compared with girls with ADHD (Martin, Hamshere, 

O'Donovan, Rutter, & Thapar, 2014).  

2.6 SUMMARY. In summary, longitudinal research shows that ASD symptoms are more 

stable over time, compared to ADHD symptoms, which typically reduce with age. The 

presence of ASD symptoms in children with ADHD may be a risk factor for more persistent 

ADHD symptoms over time, but more research is needed. Children with ADHD combined or 

inattentive ADHD are more likely to have ASD symptoms, compared to children with an 

ADHD hyperactive-impulsive presentation. With regard to gender and ADHD symptom 

severity, research is mixed, with no clear association between gender or ADHD symptom 

severity and an increased likelihood of ASD symptoms in children with ADHD.  
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Note: a Autism Quotient; bAutism–Tics, AD/HD, and other comorbidities parental interview inventory; cSocial Communication Questionnaire; d Child Behaviour Checklist; eChecklist 

for Autism Spectrum Disorder; f Social Communication Disorder Checklist; g Social Responsiveness Scale; h Family history interview for PDD symptoms following the Family History 

Research method; i Children’s Social Behaviour Questionnaire; j High-Functioning Autism Spectrum Screening Questionnaire; k Social Adjustment Inventory for Children and 

Adolescents; l Autism Criteria Checklist.  

Table 3. Summary of papers relevant to Study 1 

Lead Author (Year) N Age Sample Measure ASD Prop ASD Relevant key findings 

Van der Meer (2014) 378 6 – 13 years Population  AQa 

SCQc 

30% 30% of children in the high ASD and high ADHD class were 

above the clinical SCQ cut off score.  

Ronald (2014) 17,000 9 – 12 years Population 

twins 

Autism-Ticsb  

  

NR ASD associated with more inattentive and impulsive symptoms 

Martin (2014)  821 5 – 18 years Clinical SCQc NR Boys with ASD symptoms scored higher than girls on social 

interaction SCQ subscale. 

Cooper (2014)  711 5 – 18 years Clinical SCQc NR ASD symptoms more likely in children with ADHD combined 

type or greater ADHD symptoms 

Kotte (2013) 469 6 – 18 years Clinical CBCLd 18%  

Van der Meer (2012)  644 5 – 17 years  Clin/Pop SCQc NR  

Mayes (2012)  1005 2 – 16 years Clinical CASDe 34%  

St Pourcain (2011)  5,383 4 -17 years Population SCDCf NR  

Kroger (2011)  205 6 – 13 years Clinical SCQc NR ASD associated with more hyperactive/impulsive symptoms 

Kochhar (2011)  60 9 – 15 years Clinical SCQc 28% ADHD group not elevated on SCQ repetitive subscale 

Grzadzinski (2011)  75 7 – 18 years Clinical SRSg  33% ASD associated with ADHD combined type but not ADHD 

severity.  

Rich (2009)  379 Mean 10.41  Community SCQc 

PDD screenh 

15%  

Nijmeijer (2009)  256 5 – 19 years Clinical CSBQi NR ADHD > Controls ASD symptoms, all subscales 

Elevated ASD symptoms in girls and boys  

ASD associated with ADHD combined type 

Mulligan (2009)  821 5 - 12 years  Clinical SCQc 67%  

Reiersen (2007)  946 8 – 25 years Population  

twins 

SRSg 22% ASD associated with ADHD combined type. Greater ASD 

symptoms for boys, but greater proportion of girls above ASD 

cut-off. 

ADHD > Controls ASD symptoms, all subscales. 

Hattori (2006)  35 5 – 15 years Clinical ASSQj NR ADHD > Controls ASD symptoms, all subscales. 

Greene (2001)  267 NR Clinical CBCLd 

SAICAk 

22%  

Clark (1999)  49 5 – 15 years Clinical ACCk 50% ADHD > Controls ASD symptoms, all subscales. 



20 

 

Note: a Autism Quotient; b Social Communication Questionnaire c Child Behaviour Checklist; d Social Responsiveness Scale; e Strengths and Difficulties Questionnaire; fPediatric 

Quality of Life Inventory; g The Strengths and Weaknesses of ADHD Symptoms and Normal Behaviour Scale; h Conners Parent Rating Scale Revised Long Version; i Conners 

Teacher Rating Scale j Child and Adolescent Psychiatric Assessment k Kiddie Schedule for Affective Disorders and Schizophrenia l Social Adjustment Inventory for Children and 

Adolescents 

Table 4. Summary of papers relevant to Study 2 

Lead Author (Year) N Age Sample Measure  

ASD 

Measures Other  Relevant key findings 

Thomas (2015) 392 5 -13 years Clinical Parent 

reported 

diagnosis 

SDQe  

PedsQLf 

Children with ADHD+ASD poorer QoL, greater peer problems, 

emotional and conduct problems, compared to controls.   

 

       

Van der Meer (2014) 378 6 – 13 years Population  AQa 

SCQb 

SWANg 

CPRS-R:Lh  

 

High ASD+ADHD symptom class were the most oppositional, 

emotionally labile and anxious although, none in clinical range.  

       

Cooper (2014)  711 5 – 18 years Clinical SCQb CTRSi  

CAPAj 

Greater ASD symptoms associated with presence of externalising 

diagnoses (conduct & ODD), anxiety diagnosis and symptoms of 

depression, after adjusting for covariates.  

       

Kotte (2013) 469 6 – 18 years Clinical CBCLc KSADSk 

CBCLc 

SAICAl 

ADHD+ASD group had a more severe emotional dysregulation 

profile, poorer social functioning, and more externalising and 

internalising disorders than the ADHD only group. Greater ASD 

symptoms were not associated with greater ADHD symptom 

severity, or specific ADHD symptoms. 

       

Van der Meer (2012)  644 5 – 17 years  Clin/Pop SCQb CPRS-R:Lh  

 

ASD symptoms associated with greater emotional lability and more 

peer problems.  

       

Kroger (2011)  205 6 – 13 years Clinical SCQb Kinder DIPS 

interview 

ASD symptoms were not associated with more externalising 

disorders.  

       

Grzadzinski (2011)  75 7 – 18 years Clinical SRSd  CPRS-R:Lh 

CBCLc 

 

ASD symptoms associated with greater oppositional and 

withdrawn/depressed behaviours but not greater ADHD symptom 

severity or anxiety.  

Mulligan (2009)  821 5 - 12 years  Clinical SCQb CPRS-R:Lh 

CTRSi 

SDQe  

 

ASD symptoms associated with greater externalising diagnoses. 
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2.7 ASD SYMPTOMS AND CHILD FUNCTIONING IN ADHD.  

Children with ADHD have greater internalising and externalising difficulties (Efron et al., 

2014a; Sciberras, Lycett, et al., 2014), more peer problems (Efron et al., 2014a; Mrug et al., 

2012; Nijmeijer et al., 2008), greater sleep difficulties (Lycett, Mensah, Hiscock, & Sciberras, 

2014) and poorer QoL (Karande, 2012; Wehmeier, Schacht, & Barkley, 2010) compared to 

children without ADHD. However, the degree to which ASD symptoms contribute to, or 

compound, these difficulties remains unclear. Understanding whether ASD symptoms are 

related to functional difficulties in children with ADHD will enrich the assessment and 

treatment of children with ADHD (See Table 4 for a summary of relevant studies).   

2.7.1 MENTAL HEALTH. There is conflicting evidence as to whether mental health and 

peer difficulties in children with ADHD are associated with comorbid ASD symptoms. The 

majority of studies suggest that ASD symptoms in children with ADHD are associated with 

greater conduct and oppositional defiant symptoms (Cooper et al., 2014; Grzadzinski et al., 

2011; Kotte et al., 2013; Mulligan et al. 2009; Van der Meer et al., 2012), with only two not 

finding this association between ASD symptoms and externalising disorders in children with 

ADHD (Kroger et al., 2011; Van der Meer et al., 2014). There are few possibilities for these 

conflicting findings. Firstly, Kroger et al. used a unique clinical interview, that hasn’t been 

used in previous studies. Secondly, the differences in findings depend on how they are reported 

by researchers. Van der Meer et al. (2014) report that no classes (e.g. ADHD only, 

ADHD+ASD) showed clinically elevated mental health difficulties. However, when the paper 

is examined more closely, it is reported that children with high ASD and ADHD symptoms 

were more oppositional, emotionally labile and anxious than any other group, albeit with 

scores in the non-clinical range. Given this ambiguity, future research needs to be clear about 

whether ASD symptoms are associated with greater mental health difficulties, and whether 

these are clinically elevated.  
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Research is also mixed as to whether ASD symptoms are associated with greater 

internalising symptoms (e.g. depression and anxiety) in children with ADHD. A large (n = 

644) mixed clinical/population based study by Van der Meer et al. (2012) found that children 

with ADHD+ASD were more emotionally labile than children with ASD+ADHD, as 

measured by the Conners Long form. This study identified classes based on the dominant 

symptoms, with the ADHD+ASD having predominantly ADHD symptoms, with some ASD 

symptoms, and the reverse for the ASD+ADHD group. Similarly, Kotte et al. (2013) and 

Cooper et al. (2014) found that clinically referred children with ADHD+ASD were more likely 

to have a mood disorder or anxiety disorder, compared to children with ADHD alone. In 

contrast, Grzadzinski et al. (2011) found no difference between children with ADHD alone 

and children with ADHD+ASD on measures of anxiety (N = 75, clinical sample, ages 7 – 18 

years). It is possible that Grzadzinski did not find increased rates of internalising difficulties, 

because her sample is the smallest of all studies, which may have led it be underpowered, or 

because her age range was very broad (7 – 18 years). The majority of evidence suggests that 

children with ADHD+ASD are more at risk of internalising symptoms, however this needs to 

be confirmed within a community-based sample.  

2.7.2 PEER PROBLEMS. Two studies have shown a link between ASD symptoms in 

children with ADHD and greater peer problems (Kotte et al., 2013, Van der Meer et al., 2012). 

Van der Meer et al. (2012) examined social problems using the Conners Long Form, in a mixed 

population and clinical sample of young people (n = 644) ranging from 5 – 17 years of age. 

They found that children with ADHD+ASD had more social problems than children with 

ADHD alone. Kotte et al. (2013) examined social problems using the Social Adjustment 

Inventory in a clinical sample of 6 – 18 year olds (n = 242), finding significantly higher social 

impairment for children with ADHD+ASD, compared to ADHD only. Grzadzinski et al. 

(2011) findings contrasted to those previously reported. They found, in a clinical sample of 75 
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children, aged between 7 – 17 years, no difference between children with ADHD only and 

ADHD+ASD on the Conners social problems subscale. No studies have examined peer 

problems using teacher report. This is important, as teachers are likely to have unique insight 

into the quality of social relationships in the school setting. Given the mixed findings, and that 

all studies has been done using clinical only or mixed samples, future research needs to 

examine peer problems in community samples utilising teacher reports.  

2.7.3 QUALITY OF LIFE. Quality of life (QoL) describes an individual’s subjective 

perception of their position in life, as evidenced by their physical, psychological, and social 

functioning (Danckaerts et al., 2010b) We know that children with ADHD and ASD have 

poorer QoL than children without ADHD (Danckaerts et al., 2010a; Delahaye et al., 2014; 

Simone Thomas, Sciberras, Lycett, Papadopoulos, & Rinehart, 2015). In a large clinical based 

study of children aged 5 -13 years (N = 392), it was found that greater ASD symptoms in 

children with ADHD are associated with poorer QoL (Simone Thomas et al., 2015). However, 

this was a clinical based study, which relied on parent-reported ASD diagnosis, rather than a 

validated measure of ASD symptoms. Furthermore, quality of life was parent-reported. Using 

a validated measure of ASD symptoms would allow future research to more closely examine 

the association between ASD symptoms and poorer QoL.  

2.7.4 SLEEP. Sleep problems are common in children with ASD and ADHD (Papadopoulos 

et al., 2015). Research suggests that sleep difficulties in children with ADHD are typically 

transient however; they are persistent in 10% of cases (Lycett et al., 2014). There is evidence 

that comorbid internalising and externalising disorders, as well as greater ADHD symptom 

severity, puts children at greater risk of persistent sleep problems (Lycett et al., 2014). There 

is increasing evidence that behavioural sleep interventions can improve sleep, child and family 

functioning in samples of children with ADHD (Emma Sciberras, Fulton, Efron, Oberklaid, & 
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Hiscock, 2011). Only one study has examined whether sleep problems are exacerbated by 

comorbid ASD in children with ADHD (Thomas, Lycett, Papadopoulos, Sciberras, & 

Rinehart, 2015). This study found that sleep problem severity did not differ between children 

with ADHD+ASD compared to ADHD alone (Thomas et al., 2015). Given this is the first 

study in this area, further research is needed to replicate the results. 

2.8 ASD SYMPTOMS AND FAMILY FUNCTIONING IN ADHD 

Although it is well established that parents of children with ADHD or ASD experience poorer 

family functioning including parent mental health problems, poorer family quality of life 

(FQoL) and parenting difficulties, it is unknown how comorbid ASD symptoms contribute to 

family functioning in children with ADHD. It is important to understand which comorbidities 

contribute to poorer family functioning to guide treatment planning. 

There is an extensive literature examining the family functioning of children with ADHD 

(Johnston & Mash, 2001). Parents of children with ADHD have been found to use less 

consistent and more hostile parenting behaviours than parents of non-ADHD controls, in 

response to the stress of managing ADHD symptoms (Cussen et al., 2012; Johnston & Mash, 

2001(Modesto-Lowe, Danforth, & Brooks, 2008). Parents of children with ADHD have higher 

rates of depression and anxiety than parents of children without ADHD and poorer FQoL 

(Cussen, Sciberras, Ukoumunne, & Efron, 2012; Pressman et al., 2006; van Steijn, Oerlemans, 

van Aken, Buitelaar, & Rommelse, 2014). Research is mixed regarding couple functioning, 

with recent studies finding no difference between couples who have a child with ADHD and 

couples without a child with ADHD on measures of couple conflict and couple support (Cussen 

et al., 2012; van Steijn, Oerlemans, van Aken, Buitelaar, & Rommelse, 2015).  It appears that 

ADHD plus an additional comorbidity is a risk factor for more relationship difficulties for 
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couple who have a child with ADHD (Hurtig et al., 2007; Wymbs, Pelham, Gnagy, & Molina, 

2008).  

Similarly, parents of children with ASD have been found to have poorer family functioning, 

across multiple domains, including more depressive symptoms, compared to parents of 

children with ADHD or typically developing children (Jellett, Wood, Giallo, & Seymour, 2015; 

Sikora et al., 2013). Couples who have a child with ASD have less relationship satisfaction 

(Brobst, Clopton, & Hendrick, 2009; Meadan, Halle, & Ebata, 2010) and higher rates of 

divorce (Hartley et al., 2010) than couples without a child with ASD.  These parents face 

specific challenges in parenting, given the social communication impairments at the core of 

ASD. Surprisingly little research has examined parenting in children with ASD. Initial findings 

suggests that parents of children with ASD largely parent in a similar way to parents of 

typically developing children, with negative parenting behaviours almost entirely accounted 

for by parental stress (Blacher, Baker, & Kaladjian, 2013; Boonen et al., 2015). This is 

important in growing our understanding of risk and modifiable outcomes that lead to better or 

poorer outcomes for children with ADHD. It is possible that families who have a child with 

ADHD+ASD are at particular risk for poorer family functioning, thus benefiting from targeted 

intervention.  

In summary, it is well established that families of children with ADHD or ASD have poorer 

family functioning than families of typically developing children. It is less clear how family 

functioning is affected when a child has both ADHD and ASD symptoms. To the best of our 

knowledge, only one study (Kotte et al., 2013) has examined the association between ASD 

symptoms and family functioning in children with ADHD. This study included a clinical 

sample of youth with (n = 242) and without ADHD (n = 227) aged between 6 to 18 years. They 

found no differences in family functioning (expression, conflict and cohesion) when comparing 

families that had a child with ADHD (n = 198) to families with a child who had ADHD+ASD 
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(n = 44) (Kotte et al., 2013). However, couples that had a child with ADHD+ASD experienced 

significantly more conflict, and were more likely to be separated or divorced, than couples with 

a typically developing child (Kotte et al., 2013). One of the limitations of this study was the 

measurement of ASD symptoms. The measure of ASD symptoms was researcher generated 

using subscales of the CBCL, which is not a validated measure of ASD symptoms. 

Furthermore, the measure of family functioning describes difficulties, without making it clear 

the functional impact of these difficulties on family life. To advance the literature further, 

future research needs to examine the association between ASD symptoms and family 

functioning more broadly, using a validated measure of ASD symptoms. Research could build 

on Kotte’s work by incorporating a measure of FQoL, which assesses the impact of child health 

and behaviours on family day to day life.  

2.9 LIMITATIONS OF PREVIOUS RESEARCH 

Examining ASD symptoms in children with ADHD is an emerging area of research 

focus, considering the recent release of the DSM-5, which will allow the joint diagnosis of an 

ASD and ADHD. The majority of previous studies are limited by referral bias, with participants 

drawn from clinical samples more likely to have higher levels of symptomatology (see Table 

3, list is not exhaustive). To assess the generalisability of findings, relating to the prevalence, 

nature and functioning correlates of ASD symptoms in children with ADHD, it is important for 

research to be community-based, and include children from a range of socio-economic 

backgrounds. Likely due to a preponderance of clinical samples, studies examining the overlap 

between ADHD and ASD predominantly include male samples (male only or greater than 

80%), only include children with ADHD combined type, and examine individuals over a broad 

age range, typically greater than five years. There is evidence that girls are at least as affected 

by ASD symptoms as boys (Reiersen et al., 2007).  It is therefore important to better understand 
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if there are any differences in the presentation of ASD symptoms in girls with ADHD. Also, 

research that looks at children at specific ages would be important to ascertain how these social 

and communication difficulties may change across development.  

Secondly, a number of studies allocate participants to ADHD groups on the basis of 

clinician diagnosis, questionnaires, or file review, without follow up using a structured 

diagnostic interview alone (Clark et al., 1999; Gadow, DeVincent, & Schneider, 2009; 

Ghaziuddin, Welch, Mohiuddin, Lagrou, & Ghaziuddin, 2010; Hattori et al., 2006; Kanne, 

Christ, & Reiersen, 2009; Luteijn et al., 2000; Mayes, Calhoun, Mayes, & Molitoris, 2012; 

Nijmeijer et al., 2009; Reiersen et al, 2008; Van der Meer et al., 2012). Confirming ADHD 

diagnosis is important, as being clearly aware of the characteristics and severity of study 

samples, is central to determining the application of the results. As suggested by Grzadzinski 

(2011), it would also be helpful to view ASD traits in ADHD from a dimensional spectrum 

perspective, not just looking at cut-offs but also sub-threshold ASD symptoms. Lowering the 

autism measure cut-offs to, for example 11 on the SCQ, as proposed by Kroger (2011) may 

better identify sub-threshold ASD symptoms, common in children with high functioning autism 

or Asperger’s, and more likely to be seen at this level in children with ADHD.  

Thirdly, Reiersen’s population-based study examining ASD symptoms in children 

with ADHD has advanced our understanding of the comorbidity of these two conditions 

(Reiersen et al., 2007). However, there were some limitations. Participants (n = 946) ranged 

from 8 to 25 years of age when ASD symptoms were measured, which was up to 5 years after 

information was collected about ADHD symptoms, and the study included a small sample of 

girls with ADHD (n = 19) (Reiersen et al., 2007). 

Fourthly, the wide variety of parent-report measures used to identify ASD symptoms in 

children with ADHD is a potential limitation of research at present. This heterogeneity makes 
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comparison between studies difficult. More recent studies have relied on clinician diagnosis of 

ADHD and ASD only (Musser et al., 2014) or measures that are not well validated (e.g., self-

report checklist of 12 items based on DSM-5 criteria (Polderman et al., 2014) and the Autism, 

Tics, AD/HD and other comorbidities telephone interview (A-TAC) (Ronald et al., 2014). 

Future research should use parent-report ASD screening measures, which are based on well-

established ASD diagnostic interviews, such as the SCQ and the Social Responsiveness Scale 

(SRS). Further, as suggested by Reiersen (2011), findings of previous studies need to be 

replicated with alternative measures of ASD and ADHD symptoms.  

Lastly, research to date has, rightly, focused on disentangling the relationship between 

ADHD and ASD, in an attempt to establish if the two are different manifestations of an overall 

disorder. More research is needed that examines that the association between ASD symptoms 

in children with ADHD and child and family functioning.  
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3. THE PRESENT STUDY  

3.1 RATIONALE AND OVERALL AIMS 

Given the limitations of previous research, the proposed community-based study aimed to (1) 

examine the prevalence and nature of ASD symptoms in children with ADHD, compared with 

non-ADHD controls and predictors of ASD symptoms in children with ADHD (2) examine the 

association between ASD symptoms and child functioning in children with ADHD and non-

ADHD controls; and (3) examine the association between ASD symptoms and family 

functioning. These aims were thoroughly examined across three connected sub-studies as 

outlined below.  

3.2 STUDY 1 AIMS AND HYPOTHESES 

 

AIM 1. To examine the prevalence and type of ASD symptoms in children with ADHD and 

non-ADHD controls.  

 

AIM 2. Within the ADHD group only, to examine the relationship between ADHD subtype, 

hyperactive/impulsive and inattentive symptoms, ADHD symptom severity, child gender and 

ASD symptom severity.  

 

HYPOTHESES. It was hypothesised that: (1) children with ADHD would have more ASD 

symptoms across all domains, compared to non-ADHD controls, (2) greater ADHD symptom 

severity would be associated with more ASD symptoms, (3) children with ADHD combined 

type would have more ASD symptoms compared to children with ADHD inattentive type; and 

(4) greater ASD symptom severity in girls with ADHD compared to boys with ADHD.  

 

3.3 STUDY 2 AIMS AND HYPOTHESES 

 

AIM 1. To clarify the relationship between ASD symptoms and psychosocial functioning in a 

community sample of children with and without ADHD, through the use of rigorous measures 

and multi-informant assessments of a) peer problems and prosocial behaviours; b) mental 

health; and c) sleep.  
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AIM 2. To extend current knowledge by examining psychosocial quality of life (QoL), which 

encompasses social, emotional and school functioning, which to the best of our knowledge, 

has not been previously examined.  

 

HYPOTHESES. It was hypothesised that:  (1) Greater ASD symptom severity in children 

with and without ADHD would be associated with greater peer problems and less prosocial 

behaviours; (2) greater ASD symptom severity in children with and without ADHD would be 

associated with poorer child mental health; (3) greater ASD symptom severity in children with 

and without ADHD would be associated with moderate to large sleep problems and; (4) greater 

ASD symptom severity in children with and without ADHD would be associated with poorer 

psychosocial quality of life. 

 

3.4 STUDY 3 AIMS AND HYPOTHESES 

 

AIM 1. To examine the association between ASD symptoms (measured dimensionally) in 

children with and without ADHD and a broad range of family functioning variables.  

 

AIM 2. This study also aimed to examine differences between ADHD+ASD, ADHD and 

control groups on family functioning variables.  

 

HYPOTHESES. It was hypothesised that greater ASD symptoms in children with ADHD 

would be associated with 1) poorer parent mental health; 2) poorer family quality of life 

(FQoL); 3) more couple conflict; 4) less couple support; and 5) lower parent self-efficacy, less 

parenting consistency and warmth, and more hostile parenting. We hypothesised that the 

ADHD+ASD group would have poorer family functioning, across all domains, when compared 

to the ADHD or control groups.  
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4. METHOD  

4.1 THE CHILDREN’S ATTENTION PROJECT (CAP)  

The three studies outlined in this thesis are part of the broader Children’s Attention 

Project (CAP), which is the first Australian prospective cohort study of a community-based 

sample of primary school aged children with a confirmed diagnosis of ADHD and non-ADHD 

controls (Emma Sciberras et al., 2013). The project commenced in 2011 and is funded by the 

National Health and Medical Research Council of Australia (NHMRC) until 2015 (Project 

grant number: 1008522). This funding allowed for baseline data collection and two follow ups, 

18 months and three years post baseline for two cohorts. Children were in Grade 1 (6 - 7 years 

of age) at baseline. The CAP study aims to:  

1. Describe ADHD symptoms over the early years of school;    

2. Evaluate the extent to which a community sample of children with ADHD has elevated 

risks for poor mental health, academic & social outcomes compared to non-ADHD controls 

3. Evaluate the extent to which families of a community sample of children with ADHD have 

elevated risks for poor parent mental health & quality of life compared to non-ADHD 

controls; and 

4. Assess the influence of ADHD subtype and other child, family, socioeconomic and school 

  factors on children’s mental health, academic and social outcomes.    

4.2 DESIGN  

All three sub-studies had a cross-sectional, community based design.  

4.3 SETTING AND LOCATION 

Participants were Grade 1 students recruited from 43 eligible state primary schools in 

five school networks in the East and West of Melbourne, selected for their socioeconomic mix, 
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using the Index of Community Socioeconomic Advantage. Children are recruited in two 

consecutive cohorts: Cohort 1 recruited in 2011 and Cohort 2 in 2012 (see Figure 1).  

4.4 PARTICIPANTS 

Children in their second year of formal schooling (6-8 years of age) were screened for 

ADHD. Children with an intellectual disability (IQ < 70) were excluded, as were those whose 

parents lacked sufficient English to complete study questionnaires. Children were also 

excluded if they had a serious medical condition (e.g., diabetes), genetic disorder (e.g., Down’s 

Syndrome), moderate-severe sensory impairment (e.g., blind, deaf) or neurological problems 

(e.g., cerebral palsy, epilepsy). All other Grade 1 children will be eligible for study 

participation. 

4.5 ETHICS 

Ethics approval was obtained from The Royal Children’s Hospital (#31056), the 

Victorian Department of Education and Early Childhood Development (#2011_001095) and 

Monash University (#CF12/4044 - 2012001944) Melbourne, Australia. 

4.6 MEASURES  

4.6.1 DETERMINING GROUP MEMBERSHIP 

ADHD diagnosis and subtype. These diagnoses were assessed using the DISC-IV 

(Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000), collected at Wave 1 only (see Figure 

1). This parent-completed interview assesses mental health conditions using DSM-IV-TR 

criteria (see Table 5 for a summary of study measures). The measure has good diagnostic 

reliability and validity (Shaffer et al., 2000). Impairment thresholds and DSM-IV symptoms 
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(Version N, April 2007, algorithms) were used to confirm presence and subtype of ADHD. 

Interviewers were blind to the child’s ADHD screening status. 

ASD symptoms. Child ASD symptoms were assessed using the Social Communication 

Questionnaire Lifetime form (SCQ;  Rutter et al., 2003). The SCQ is a 40-item, parent-report 

screening measure, which measures symptomatology associated with ASD. Items are in a 

yes/no format (see Appendix C). The SCQ was originally designed to accompany the Autism 

Diagnostic Interview Revised (ADI-R), with the SCQ content coverage being parallel to this 

interview, only much briefer. It is the most researched ASD screening measure, with eleven 

studies examining the validity and reliability in a range of samples (Norris, 2010).  It has been 

validated in children between six and ten years. An overall Total Score is derived, and is then 

interpreted with reference to cut-off scores, indicating the likelihood that the individual has an 

ASD. A cut-off of 15 or greater on the Lifetime form indicates possible ASD (Rutter et al., 

2003). Recent research has suggested that a cut-off of 11 on the Lifetime form is more 

appropriate for identifying children with mild to moderate ASD, who do not have an 

accompanying intellectual disability (Eaves, Wingert, & Ho, 2006; M. Norris & Lecavalier, 

2010).In addition, three subscales can be obtained; Qualitative Abnormalities in Reciprocal 

Social Interaction, Qualitative Abnormalities in Communication; and Restricted, Repetitive 

and Stereotyped Patterns of Behaviour. The Lifetime Form was used in this research, as this 

form assesses behaviour that has occurred throughout the child’s lifetime. The measure takes 

approximately 10 minutes to complete for each participant. The total SCQ was used in Papers 

1 to 3, however, the subscale scores were examined in Paper 1 only.  
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Figure 1. Overall participant flow chart 
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(n = 78) 
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 Wave 1 data (baseline) 

1. DISC-IV
a
 (n = 182) 

 

a
Diagnostic Interview Schedule for Children Version 4, 

b
Social Communication Questionnaire 

Lifetime form, 
c
 Pediatric Quality of Life Scale, 

d
Strengths and Difficulties Questionnaire, 

e
Longitudinal Study of Australian Children, 

f
Child Health Questionnaire Family Quality of Life.  
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With regard to validity, there is high agreement between the SCQ and the ADI-R at 

both the Total Score and domain score level, with this agreement being unaffected by age, 

gender, language level, and performance IQ (Rutter et al., 2003). Discriminant validity of the 

SCQ for ASD versus non-ASD was, respectively, 0.88 and 0.87 (Chandler et al., 2007; Tony 

Charman et al., 2007). All three sub-scores showed satisfactory differentiation of ASD from 

other diagnoses, with ROC curve scores ranging from 0.79 to 0.83 and 0.90 for the Total Score 

(Rutter et al., 2003). Sensitivity was 0.85 and specificity was 0.75. The cut-off of 15 or more 

gave sensitivity of .96 and a specificity of 0.80 for autism versus other diagnoses (Rutter et al., 

2003).  

4.6.2 OUTCOME MEASURES: STUDY 1 

ADHD symptom severity. This construct was measured using the 10-item parent and 

teacher-reported Conners 3 ADHD Index (C. Conners, 2008) collected at Waves 1 and 2 (see 

Figure 1). Parents and teachers rated the child’s symptoms in the last month, on a 4-point scale 

from ‘not true at all’ to ‘very much true’. The measure has strong psychometric properties (C. 

Conners, 2008), particularly the revised parent and teacher versions (C. K. Conners, Sitarenios, 

Parker, & Epstein, 1998a, 1998b).  

 

4.6.3 OUTCOME MEASURES: STUDY 2 

 Internalising and externalising disorders. The presence of an internalising or 

externalising disorder, was were assessed using the DISC-IV (Shaffer et al., 2000) at Wave 1 

and defined as meeting diagnostic criteria for at least one internalising (e.g., generalized 

anxiety disorder, social phobia, specific phobia, panic disorder, obsessive compulsive disorder, 

post-traumatic stress disorder, tic disorder, separation anxiety disorder, major depressive 

disorder and dysthymic disorder) or externalising disorder (e.g., ADHD, oppositional defiant 

disorder, conduct disorder) in the year prior to assessment.  
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Peer problems, prosocial behaviour, emotional and conduct problems. These 

outcomes were assessed using the Strengths and Difficulties Questionnaire (SDQ) (Goodman, 

1997) parent and teacher report for the following subscales, which each have 5 items: peer 

problems (e.g. “rather solitary, prefers to play alone), prosocial behaviour (e.g. Helpful if 

someone is hurt, upset or feeling ill), emotional problems (e.g. has many worries) and conduct 

problems (e.g. often lies or cheats). Parents and teachers were asked to rate on a three point 

Likert scale from not true, somewhat true to certainly true, the child’s behaviour over the 

previous 6 months. Higher scores on problems subscales indicate poorer functioning whereas 

higher scores on the prosocial behavior scale indicate better functioning. Continuous scores 

were used in this study. The measure has strong psychometric properties, particularly the 

teacher version, for identifying behavioural difficulties in children aged 4 -12 years (Stone, 

Otten, Engels, Vermulst, & Janssens, 2010).  

Child quality of life (QoL). QoL was assessed using the Pediatric Quality of Life 

Inventory 4.0 (PedsQL) (Limbers, Ripperger-Suhler, Boutton, Ransom, & Varni, 2011), which 

was completed by parents. The PedsQL physical, emotional, school and social QoL subscales 

were used (5 items each, with 7 items for the physical subscale), the Psychosocial Health 

Summary Score (15 items), which summarises scores on the emotional, social and school 

subscales, and a Total Scale Score, which summarises all subscale scores (22 items). The 

PedsQL has been shown to have good internal consistency (α = .92 for parent-reported total 

scale QoL; (Varni, Burwinkle, Seid, & Skarr, 2003). Scores range from 0 to 100 with higher 

scores indicating better QoL.  

Sleep problems. Moderate to large sleep problems were assessed using the following 

parent-reported item “How much is your child’s sleeping pattern or habits a problem for 

you?”(Quach, Hiscock, Canterford, & Wake, 2009; Sung et al., 2008) from the Longitudinal 
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Study for Australian Children (LSAC) questionnaire. Responses were dichotomized into ‘no 

problem at all/small problem’ versus ‘moderate problem/large problem’ (Quach et al., 2009; 

Sung et al., 2008). This item has been used to measure sleep in children with and without 

ADHD (Quach et al., 2009; Sung et al., 2008) to dichotomize children into distinct sleep 

problem groups: no/mild versus moderate/severe (Hiscock, Canterford, Ukoumunne, & Wake, 

2007; Quach et al., 2009; Sung et al., 2008). The measure corresponds well with the Children’s 

Sleep Habits Questionnaire, a well-validated 33-item measure of child sleep difficulties 

(Lycett, Mensah, Hiscock, & Sciberras, 2015). 

 

4.6.4 OUTCOME MEASURES: STUDY 3 

 Family quality of life (FQoL). FQoL was assessed using The Child Health 

Questionnaire Parent Form (CHQ-PF50) (Landgraf & Abetz, 1996 ). Family Impact Scale, 

which includes 10 items. This scale assesses the emotional impact, family impact and time 

impact of the child’s health or behaviour. It is a reliable and validated measure of health-related 

QoL in children with ADHD (Rentz, Matza, Secnik, Swensen, & Revicki, 2005). The CHQ-

PF50 has good to very good internal consistency on emotional impact (α = 0.68), time impact 

(α = 0.75) and family activities (α = 0.87) scales (Waters, Salmon, & Wake, 2000). The 

emotional impact subscale assesses the degree of worry or concern caused by a child’s 

wellbeing, behaviour, attention or learning difficulties on the parent (two items, rated from 1 

‘None’ to 5 ‘A lot’). The family impact subscale examines the impact of the child’s health or 

behaviour on family activities (e.g. ability to make spontaneous plans, impact on parent work, 

cause of conflict; six items, rated from 1 ‘Very often’ to 5 ‘Never’). The time impact scale asks 

how often parents’ time for their own personal needs was limited by their child’s health, 

behaviour, attention or learning difficulties (two items, rated from 1 ‘Yes, limited me a lot’ to 

4 ‘No, did not limit me’). The scale is scored as the mean of the items (score between 1 and 5) 
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and converted to a score out of 100. The first section is reverse-coded, thus higher scores in all 

three scales represent a higher level of family functioning. The scale is scored as the mean of 

the items (score between 1 and 5) and converted to a score out of 100. All three subscales, 

family impact, time impact and emotional impact, will be used in this study. 

Parent mental health. This construct was measured using the Kessler 6 (Furukawa, 

Kessler, Slade, & Andrews, 2003), a brief 6-item measure of psychological distress. The scale 

has good validity and reliability (Furukawa et al., 2003; Kessler et al., 2010). A recent study 

found Cronbach’s alpha’s to be 0.88 for the K6, with an optimal cut off of 14 (Cornelius, 

Groothoff, van der Klink, & Brouwer, 2013). The measure assesses the frequency of symptoms 

of depression and anxiety in the previous four weeks, with each item rated on a 5-point scale 

from none of the time (1) to all of the time (5). Higher scores indicate greater psychological 

distress. The measure assesses the frequency of symptoms of depression and anxiety in the 

previous four weeks, with each item rated on a 5-point scale from none of the time (1) to all of 

the time (5). Higher scores indicate greater psychological distress.  

Parenting behaviours. These behaviours were assessed using scales from the 

Longitudinal Study of Australian Children (LSAC) (Zubrick, Lucas, Westrupp, & Nicholson, 

2013). Parenting behavior subscales included hostile parenting (4-items), parental consistency 

(7-items), parental warmth (6-items) and parental self-efficacy (1-tem), which have been 

shown to have an important impact on child health and development (Zubrick et al., 2013). 

Higher scores indicated more of these specific domains for hostile parenting, parental warmth 

and parental self-efficacy. Lower scores on the consistent parenting scale indicated more 

consistent parenting. The hostile parenting subscale asked questions about parent behaviours 

like limited praise, talk that disapproves the child’s behaviour, punishing the child when angry 

and parental difficulties managing their child. The parental consistency subscale asks questions 
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about the degree to which parents follow through on consequences (e.g. How often is your 

child able to get out of punishment if he/she really sets his/her mind to it?). The parental warmth 

subscale asks questions like ‘How often do you hug or hold your child for no apparent reason?’ 

and ‘How often do you enjoy listening to your child and doing things with him/her?’. The 

parental self-efficacy item assesses parenting confidence by asking ‘Overall, as a parent, do 

you feel that you are…?’ with the options from 1 (Not very good as a parent) to 5 (A very good 

parent). For other scales, most items were scored on a five-point scale from 1 (Never/Almost 

Never) to 5 (Almost always/All the time, wording dependent on scale). The couple support 

scale from LSAC includes three items, with lower scores indicating less support (e.g. ‘How 

often is your partner a resource and support to you in raising your child?’). The couple conflict 

scale from LSAC includes four items, with higher scores indicating more conflict (e.g. ‘How 

often do you and your partner argue?’ and, ‘How often is there anger or hostility between you 

and your partner?’). Items are scored on a five-point scale from 1 (Never) to 5 (Always). Both 

scales have been shown to have good to very good reliability and validity (Zubrick et al., 2013).  

4.6.5 CONFOUNDING VARIABLES (STUDY 1, 2 AND 3)  

Demographic, child and family characteristics were identified a-prioiri that may be related to 

the associations of interest. The choice of variables was done carefully, to ensure that variables 

that may be on the causal pathway were not included. In adjusted models, we included child 

gender and age, recruitment cohort, parent high school completion (yes/no), neighbourhood 

socioeconomic status was measured by the census-based Socio-Economic Indexes for Areas 

Disadvantage Index, based on the child’s residential postcode (SEIFA, mean of 1000, SD 100; 

higher scores reflect less disadvantage)(Australian Bureau of Statistics, 2013), and 

internalising diagnosis in the past year (yes/no: DISC-IV) and externalising diagnosis in the 

past year (yes/no: DISC-IV) and school clustering (Study 1 and 2 only). See Table 5 for a 
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summary of measures. 

4.7 PROCEDURE  

ADHD was screened using parent and teacher Conners 3 ADHD Indices, together with 

parent report of previous ADHD diagnosis (see Figure 1). Completed parent and teacher 

screening surveys were received for 63% of potential participants, with no differences between 

responders and non-responders for child age and gender; however, responders were from more 

socially advantaged areas. Children screened positive for ADHD if they had a prior diagnosis 

of ADHD, and/or if their scores on both parent and teacher ADHD indices were ≥ 75th 

percentile for boys, and ≥ 80th percentile for girls. Children screened negative if they did not 

have a prior diagnosis of ADHD and their scores on both the parent and teacher ADHD indices 

were < 75th percentile for boys and < 80th percentile for girls.  Children who screened positive 

for ADHD (n = 412) were randomly matched, based on gender and school, with a child who 

screened negative for ADHD (n = 412).  

At Wave 1, of the 412 children who screened positive for ADHD, 267 were eligible 

and participated in the longitudinal study (response rate: 65%), with 179 confirmed as meeting 

ADHD criteria on the DISC-IV making the ADHD group (see Figure 1). Of the 412 children 

who screened negative, 231 were eligible and participated (response rate: 56%), with 212 not 

meeting criteria for ADHD on the DISC-IV comprising the non-ADHD control group - see 

Efron et al. (2014a) for further details. The DISC-IV was completed via clinical interview with 

the child’s parents, and other outcome measures were collected by parent and teacher 

questionnaires. Families were followed-up at 18 months post-recruitment (Wave 2) to assess 

medium-term outcomes 
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Table 5 Summary of study measures 

Construct Measure Source 

Core measures for Study 1 (Chapter 3- Profile) 

ASD Symptoms Social Communication Questionnaire (SCQ) Lifetime Version (Rutter et al., 2003)  P 

ADHD symptom severity Conners’ 3 ADHD index (C. Conners, 2008) P, T 

ADHD subtype  

Internalising and externalising 

comorbidities 

NIMH Diagnostic Interview Schedule for Children (DISC-IV) Fourth Edition (Shaffer 

et al., 2000) 

P 

Core measures for Study 2 (Chapter 4- Child Functioning) 

Behavioural functioning Strengths & Difficulties Questionnaire (SDQ; (Goodman, 1997) 

Prosocial behaviour, Peer problems, conduct and emotional problems subscales 

 

P, T 

QoL Pediatric Quality of Life Inventory (PedsQL) – Version 4 (Limbers et al., 2011) 

Total score, Psychosocial Health Summary score, Physical, emotional, social and 

school quality of life subscales.  

P 

Moderate/severe sleep problems Longitudinal Study for Australian Children (LSAC) (Quach et al., 2009; Sung et al., 

2008) parent reported item. 

P 

Core measures for Study 3 (Chapter 5 – Family Functioning)  

Parent mental health Kessler 6 (K6) (Furukawa et al., 2003) P 

Family quality of life (FQoL) 

 

The Child Health Questionnaire (CHQ-PF50) (Landgraf & Abetz, 1996 ) – Parent 

Version, Family Impact Scale .  Emotional impact, family impact and time impact 

subscales 

P 

Parenting behaviours Longitudinal Study for Australian Children (LSAC) (Zubrick et al., 2013) 

Parental consistency, parental warmth, parental self-efficacy and angry parenting 

subscales 

P 

Couple relationship quality Longitudinal Study for Australian Children (LSAC) (Zubrick et al., 2013) 

Couple support and couple conflict subscales  

P 

Note. P = parent report, T = teacher report.  
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For Cohort 1, blinded assessors completed the SCQ during a telephone at Wave 2 (18 

month follow-up; see Table 6). For cohort 2, blinded assessors completed the SCQ during a 

face-to-face assessment at Wave 1 (baseline; see Table 6). The research assistant read the 

instructions and questions to parents, and recorded their responses. A standardised protocol 

was developed, with further clarification of items, should parents require further explanation 

(see Appendix D). SCQ data collection protocols were identical between the cohorts, apart 

from the mode of assessment. We report on Wave 1 child and family functioning variables for 

Cohort 2 participants and Wave 2 variables for Cohort 1, to harmonize with SCQ data 

collection.  

 

4.8 STATISTICAL METHODS 

4.8.1 OVERVIEW  

This section describes the statistical methods employed, including strategies used to minimise 

missing data, ensure data accuracy and deal with outliers. It also describes the techniques used 

to consider normality and calculate effect sizes.  

4.8.2 MISSING DATA  

When surveys were received, they were visually inspected for missing data. If a section 

appeared to have been simply overlooked, the respondent was contacted and asked whether 

they would be willing to complete the section over the phone. Imputation was not used for 

Table 6. Data collection schedule. 

 2011  2012 2013 

Cohort 1 

 

 

Wave 1 (Age 6-7)  

Diagnostic Interview  

Child Assessment 

Wave 2 (Age 8-9) 

+ SCQ (by phone) 

Parent Questionnaire 

Teacher Questionnaire  

Cohort 2 

 

 

 Wave 1 (Age 6-7) 

+ SCQ (at interview) 

Diagnostic Interview  

Child Assessment 

Parent Questionnaire 

Teacher Questionnaire 
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missing data. Therefore, there are some variables with more missing data.  The total N ranges 

for each outcome are summarised in footnotes under each results table.  

 

4.8.3 OUTLIERS  

An outlier is an extreme value, which can unduly influence summary measures in its direction. 

Histogram, box and whisker plots were generated in Stata to examine the distribution of each 

outcome in order to identify outliers. There were no outliers identified by inspection, or as 

indicated by Cook’s d values greater than 1. 

 

4.8.4 NORMALITY  

Normality refers to the degree to which the spread of data follows a normal bell shaped 

distribution. The chosen analytic approaches rely on assumptions of normality, thus it is 

essential to examine the spread of each outcome variable. Inspection of the normal probability 

plot of standardised residuals and the scatterplot of standardised residuals against standardised 

predicted values indicated the assumptions of normality, linearity and homoscedasticity of 

residuals were mostly met, with some exceptions outlined below.  

There was some evidence that the residuals, for peer problems by teacher report, sleep 

problems, emotional problems by teacher report and conduct problems by teacher report, were 

somewhat non-linear and homogenous, as indicated by a p value of less of 0.05.Similarly, there 

was some evidence of homogenous residuals for K10, FQoL, parental consistency, parental 

warmth and couple outcome variables. However, given our large sample size, data is robust to 

the violation of these assumptions.  Tests indicated that multicollinearity was not a concern for 

any outcome measures, with no outcome variables scoring higher than 10, which indicates a 

high level of multicollinearity.  
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4.8.5 POWER CALCULATION 

In adjusted analyses, the study had 80% power to detect a 0.38-0.42 SD difference between 

ADHD and controls, .43-.50 SD difference between ADHD+ASD and controls, and .48-.56 

SD difference between ADHD+ASD and ADHD. For all comparisons, an alpha level of 0.05 

was used and exact p values and effect sizes are reported where appropriate. Although a number 

of statistical tests were performed, which may contribute to Type I error, Howell (2002) argues 

that correction for multiple comparisons is not warranted where a priori predictions are made. 

However, results should be interpreted conservatively. 

 

4.9 ANALYSIS PLAN  

 

4.9.1 STUDY 1 ANALYSES. 

This study aimed to: 1) examine the prevalence and type of ASD symptoms in children with 

ADHD and non-ADHD controls; and 2) Within the ADHD group only, to examine the 

relationship between ADHD subtype, hyperactive/impulsive and inattentive symptoms, ADHD 

symptom severity, child gender and ASD symptom severity.  

Chi-square and t-tests were used to examine differences between the ADHD and non-

ADHD control group based on demographic variables. As noted earlier, the measure that was 

most proximal to SCQ data collection was used in analyses: Wave 1 SCQ and DISC-IV for 

Cohort 2; Wave 2 SCQ and Wave 1 DISC-IV data (collected 18 months earlier) for Cohort 1. 

Unadjusted and adjusted linear regression was used to examine differences in SCQ total and 

subscale scores between children with and without ADHD (Aim 1). Confounding variables 

were determined a priori. Adjusted binary logistic regression was used to compare the 

proportion of children with clinically significant (≥ 15: clinical cut off; ≥ 11: at risk range) SCQ 

Total Scores.  
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For children with ADHD only, unadjusted and adjusted linear regression was used to 

examine the relationship between total SCQ score and a) ADHD symptom severity b) 

inattentive symptoms, and hyperactive-impulsive symptoms and c) child gender (Aims 2, 3 

and d) ADHD subtype. ADHD symptom severity scores, inattentive symptoms, and 

hyperactive-impulsive symptoms were converted into standard deviation units to facilitate 

meaningful interpretation. Effect sizes (Cohen’s d) were calculated with effect sizes of 0.20, 

0.50 and 0.80 indicating small, medium and large effect sizes respectively (Cohen, 1992). A 

sensitivity analysis was conducted which excluded children with a pre-existing ASD diagnosis 

to allow comparison to previous literature. All models controlled for school clustering, to take 

into account common school characteristics, given that children were recruited within school 

contexts. Adjusted analyses included the following potential confounding variables identified 

a priori: child gender, child age, recruitment cohort ADHD symptom severity, parent high 

school education completion (yes/no), socioeconomic status (SEIFA), criteria for at least one 

internalising disorder met in past year (yes/no) and criteria for at least one externalising 

disorder met in past year (yes/no). Analyses were conducted using Stata 13.0. 

4.9.2 STUDY 2 ANALYSES.  

This study aimed to 1) examine the association between ASD symptoms and a) peer problems 

and prosocial behaviours; b) mental health; c) quality of life; and d) sleep in children with and 

without ADHD.  

Unadjusted and adjusted linear regression were used to examine, in children with and without 

ADHD, associations between: a) SCQ score and parent and teacher reported peer problems 

(SDQ), b) SCQ score and child QoL (Peds-QL) and c) SCQ score and parent and teacher-

reported emotional and conduct problems (SDQ). In children with and without ADHD, 

unadjusted and adjusted logistic regression was used to examine the association between SCQ 
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score and the presence of an internalising and/or externalising disorder (DISC-IV) and 

moderate/severe sleep problems. Adjusted analyses controlled for child age, child gender, 

ADHD symptom severity, parent education, socioeconomic status, school clustering, and 

recruitment cohort. Analyses for peer problems, sleep problems and child QoL were also 

adjusted for the presence of an internalising or externalising disorder (met criteria for at least 

one in the past year). SCQ total score was used in analyses, with this score converted into 

standard deviation units. Analyses were conducted using Stata 13.0. 

4.9.3 STUDY 3 ANALYSES.  

This study aimed to 1) examine the association between ASD symptoms, measured 

continuously, in children with and without ADHD and a broad range of family functioning 

variables and; 2) examine differences between ADHD+ASD, ADHD and control groups on 

family functioning variables.  

Unadjusted and adjusted linear regressions were used to examine the association 

between ASD symptoms and family functioning in children with ADHD. Adjusted analyses 

controlled for child (age, sex, internalising disorder, externalising disorder, recruitment cohort, 

ADHD symptom severity) and family factors (parent high school completion, Socio-Economic 

Indexes for Areas Disadvantage Index and school clustering).  Total SCQ total score was used 

in analyses and converted into standard deviation units to assist interpretation. A series of linear 

regressions were used to examine differences in family functioning between children with 

ADHD+ASD (defined as SCQ score of 11+), ADHD only and controls, firstly comparing 

ADHD and ADHD+ASD groups to controls and subsequently comparing ADHD+ASD to 

ADHD. Analyses were conducted using Stata 13.0. 
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5. RESULTS 

5.1 OVERVIEW. Details results are presented by sub-study in the following chapters. In 

summary, there were 198 participants in the control group and 164 participants in the ADHD 

group (see Table 7).   

Table 7. Demographic characteristics for children with ADHD and controls   

 Control   

n = 198a 

ADHD  

n = 164b 

P value  

Child Characteristics      

Child age in years, mean (SD) 8.1 (1.1)  7.9 (1.1) 0.13 

Male, n (%)  128 (64.7)  114 (69.5) 0.30 

Existing Autism Spectrum Disorder diagnosis, n (%) 3 (1.6)  35 (21.3) <0.001 

ADHD subtype, n (%)     - 

   ADHD-Combined    83 (50.6)  

   ADHD-Inattentive   62 (37.8)  

   ADHD-Hyperactive/Impulsive    19 (11.6)  

ADHD symptom severityc – parent report, mean (SD)  1.4 (2.4)  13.1 (4.6) <0.001 

ADHD symptom severityc – teacher report, mean (SD) 0.8 (2.4)  11.5 (5.9) <0.001 

Internalising comorbidityd in past year, n (%)      9 (4.5)  43 (26.2) <0.001 

Externalising comorbidityd in past year, n (%)     14 (7.1)  87 (53.1) <0.001 

Medication use (any), n (%)     1 (0.6)  27 (19.2) <0.001 

Primary caregiver/family characteristics      

Parent completed high school, n (%)  156  (81.3)  97 (62.2) <0.001 

SEIFA, mean (SD) 1014.9 (46.0)  1012.1 (42.9)  0.55 

a Control children with SCQ data available - n ranges between 183 – 198; b a ADHD 

children with SCQ data available - n ranges between 144 - 164; c Conners 3 ADHD Index 

(Collected at Wave 1 for Cohort 2 and Wave 2 for Cohort 1); d DISC-IV (Collected at Wave 

1 for Cohort 1 and Cohort 2).  
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5.2 SAMPLE CHARACTERISTICS. Children with ADHD were more likely to have a 

primary caregiver who had not completed high school, and more likely to have had a pre-

existing diagnosis of ASD compared to non-ADHD controls (see Table 7). Children with 

ADHD also had higher rates of internalising and externalising disorders, poorer quality of life, 

more peer and sleep problems, fewer prosocial behaviours, and more emotional and conduct 

problems than non-ADHD controls. Parents of children with ADHD reported poorer family 

functioning across all domains, compared to non-ADHD controls.  
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6. STUDY 1 

 

6.1 STUDY 1 OVERVIEW. This chapter includes a published paper titled “Autism spectrum 

disorder symptoms in children with ADHD: a community-based study”, which was published 

in Research in Developmental Disabilities. The aim of this study was to firstly examine the 

prevalence and type of ASD symptoms in children with ADHD and non-ADHD controls. The 

second aim was to examine the relationship between ADHD subtype, hyperactive/impulsive 

and inattentive symptoms, ADHD symptom severity, child gender and ASD symptom severity 

in the ADHD group only.  

 

6.2 STUDY 1 HYPOTHESES It was hypothesised that: (1) children with ADHD would have 

more ASD symptoms across all domains, compared to non-ADHD controls, (2) greater ADHD 

symptom severity would be associated with more ASD symptoms, (3) children with ADHD 

combined type would have more ASD symptoms compared to children with ADHD inattentive 

type; and in the absence of strong evidence regarding gender differences, we predicted: (4) 

greater ASD symptom severity in girls with ADHD compared to boys with ADHD.  
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6.3 STUDY 1 PAPER.  
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7. STUDY 2 

 

7.1 STUDY 2 OVERVIEW. This chapter includes an empirical paper titled “The relationship 

between autism spectrum disorder symptoms and functioning in children with ADHD and 

controls: a community-based study”. This paper is under review in Pediatrics.  The aim of this 

paper is to examine the relationship between autism spectrum disorder symptoms and peer 

relationship problems, mental health and child quality of life.  

 

7.2 STUDY 2 HYPOTHESES. It was hypothesised that:  (1) Greater ASD symptom severity 

in children with and without ADHD would be associated with greater peer problems and less 

prosocial behaviours; (2) greater ASD symptom severity in children with and without ADHD 

would be associated with poorer child mental health; (3) greater ASD symptom severity in 

children with and without ADHD would be associated with moderate to large sleep problems 

and; (4) greater ASD symptom severity in children with and without ADHD would be 

associated with poorer psychosocial quality of life. 
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What’s known on this subject: Although clinically elevated autism spectrum disorder (ASD) 

symptoms affect up to 25% of children with Attention Deficit Hyperactivity Disorder (ADHD), 

little research has examined how comorbid ASD symptoms impact on child functioning in this 

group.   

What this study adds: Concurrent ASD symptoms contribute to poorer quality of life, greater 

peer problems, and increased mental health difficulties in children with ADHD. Future research 

needs to examine whether treating ASD symptoms improves functional outcomes for children 

with ADHD. 
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ABSTRACT  

Objectives: To examine the association between autism spectrum disorder (ASD) symptoms 

and (a) social functioning; (b) mental health; (c) quality of life and (d) sleep, in children with 

and without Attention-Deficit/Hyperactivity Disorder (ADHD).  

Methods: Participants were 6-10 year old children with ADHD (N=164) and without ADHD 

(N=198). ADHD was assessed via community-based screening (Wave 1) and case-

confirmation using the Diagnostic Interview Schedule for Children IV (DISC-IV) (Wave 2). 

ASD symptoms were identified using the Social Communication Questionnaire (SCQ). 

Outcome measures were social functioning (Strengths and Difficulties Questionnaire (SDQ)), 

mental health (DISC-IV, SDQ), quality of life (QoL, Pediatric Quality of Life Inventory 4.0) 

and sleep problem severity. 

Results:  Each standard deviation (SD) increase in SCQ scores was associated with a 6.7 unit 

reduction in QoL (p < 0.001) and greater parent and teacher-reported peer problems, emotional 

and conduct problems. For every SD increase in SCQ scores, internalizing (OR = 1.8, 95% CI 

1.3, 2.6, p = 0.001) and externalizing disorders (OR = 1.5, 95% CI 1.1, 2.1, p = 0.02) increased, 

as did moderate/severe sleep problems (OR = 1.5, 95% CI 1.0, 2.2, p = 0.04). Most findings 

held in analyses adjusting for socio-demographic factors, ADHD symptom severity, and 

comorbidities (when not the outcome), with the exception of externalizing disorders and sleep 

problems. 
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Conclusions: ASD symptoms are associated with poorer functioning in children with ADHD.  

It is important to identify and potentially manage ASD symptoms in children with ADHD given 

that they exacerbate functional impairments in this already vulnerable group.  
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INTRODUCTION  

Up to 25% of children with Attention Deficit Hyperactivity Disorder (ADHD) have 

clinically elevated Autism Spectrum Disorder (ASD) symptoms.1-4 ASD shares familial 

transmission with ADHD,5 with the DRD4 7-repeat allele, thought to increase the risk for 

clinically elevated autistic symptoms in young people with ADHD.6 Children with ADHD have 

greater internalizing and externalizing difficulties,7,8 more peer problems,8-10 greater sleep 

difficulties,11 and poorer quality of life12,13 compared to children without ADHD. However, the 

degree to which ASD symptoms contribute to, or compound, these difficulties remains unclear. 

Understanding whether ASD symptoms are related to functional difficulties in children with 

ADHD will enrich the assessment and treatment of children with ADHD.  

There is conflicting evidence as to whether mental health and peer difficulties in 

children with ADHD are associated with comorbid ASD symptoms. In some studies, ASD 

symptoms in children with ADHD have been linked to greater externalizing14-17,18 and 

internalizing difficulties (e.g., emotional lability,16 anxiety,17,18 and depressive symptoms6,18), 

while others have not found these relationships.1, 19  Further, some studies have reported a link 

between ASD symptoms in children with ADHD and elevated peer problems,16,18 while one 

study reported that children with ADHD+ASD symptoms had equivalent peer difficulties to 

children with ADHD only.20 Most previous research has used parent reports of mental health 

and peer difficulties. Only one study21 has included teacher reports of externalizing symptoms, 

finding that greater ASD symptoms was associated with more externalizing symptoms, and no 
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studies have included teacher ratings of internalizing symptoms or peer problems. Teachers 

may be better able to rate peer, emotional and conduct problems, as well as prosocial behavior, 

given they regularly observe children within a social context of same aged peers. Only one 

study has examined whether sleep problems are exacerbated by comorbid ASD in children with 

ADHD.22 This study found that sleep problem severity did not differ between children with 

ADHD+ASD compared to ADHD alone.22 

This study aimed to clarify the relationship between ASD symptoms and psychosocial 

functioning in a community sample of children with ADHD and without ADHD, through use 

of rigorous measures and multi-informant assessments of a) peer problems and prosocial 

behavior; b) mental health; and c) sleep. We also aimed to extend current knowledge by 

examining psychosocial quality of life (QoL), which encompasses social, emotional and school 

functioning, which to the best of our knowledge, have not been previously examined. It was 

hypothesized that greater ASD symptom severity in children with ADHD would be associated 

with poor functioning across all domains.  

 

PATIENTS AND METHODS  

Design and setting 

Participants were 6-10 year old children attending 43 schools in Melbourne, Australia, 

who were participating in a longitudinal cohort study.23 We report on data for 164 children 

with confirmed ADHD and 198 non-ADHD controls.  
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Measures  

The Social Communication Questionnaire (SCQ) Lifetime Form,24 a 40-item, parent-

report screening measure was used to assess child ASD symptoms. The SCQ total score 

comprises items assessing reciprocal social interaction, communication, and restricted, 

repetitive and stereotyped patterns of behavior.25 The SCQ corresponds well with the gold 

standard Autism Diagnostic Interview Revised and has high discriminant validity between 

children with and without ASD.24 (See Table 11 for a summary of measures) 

The Strengths and Difficulties Questionnaire (SDQ)26 was used to assess parent and 

teacher reported child functioning using the following scales: peer problems, prosocial 

behaviour, emotional problems and conduct problems subscales. Higher scores on problems 

subscales indicate poorer functioning whereas higher scores on the prosocial behavior scale 

indicates better functioning.   

The Diagnostic Interview Schedule for Children, Version 4 (DISC-IV)27 is a parent-

completed interview used to assess ADHD including subtype and identify internalizing or 

externalizing disorders, defined as meeting diagnostic criteria for at least one internalizing (e.g. 

Generalized Anxiety Disorder) or externalizing disorder (e.g. Conduct Disorder) in the year 

prior to assessment. The measure has good diagnostic reliability and validity.27  The Conners 

3 ADHD Index28 was used to assess ADHD symptom severity. This measure has robust validity, 

and reliability.28 
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The Pediatric Quality of Life Inventory 4.0 (PedsQL)29 was completed by parents to 

assess child QoL. The PedsQL physical, emotional, school and social QoL subscales were used, 

the Psychosocial Health Summary Score, which summarizes scores on the emotional, social 

and school subscales, and a Total Scale Score, which summarizes all subscale scores.  

Sleep problems were assessed using the following parent-reported item “How much is 

your child’s sleeping pattern or habits a problem for you?”30,31 from the Longitudinal Study 

for Australian Children questionnaire. Responses were dichotomized into ‘no problem at 

all/small problem’ versus ‘moderate problem/large problem’.30,31 This item has been used to 

measure sleep in children with and without ADHD30,31 to dichotomize children into distinct 

sleep problem groups: no/mild versus moderate/severe.30-32 The measure corresponds well with 

the Children’s Sleep Habits Questionnaire, a well-validated 33-item measure of child sleep 

difficulties.33 

 

Procedure  

Data were collected as part of the Children’s Attention Project (CAP), a longitudinal 

cohort study of children with and without ADHD.23 Ethics approval was obtained from The 

Royal Children’s Hospital (#31056), the Victorian Department of Education and Early 

Childhood Development (#2011_001095) and Monash University (#CF12/4044 - 

2012001944) Melbourne, Australia.  
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Children in their second year of formal schooling (6-8 years of age) were screened for 

ADHD. Participants were recruited in two cohorts: Cohort 1 recruited in 2011 and Cohort 2 in 

2012 (see Figure 2). Children with serious medical conditions or intellectual disability were 

excluded, as were those whose parents lacked sufficient English to complete study 

questionnaires.  

ADHD was screened using parent and teacher Conners 3 ADHD Indices, together with 

parent report of previous ADHD diagnosis. Completed parent and teacher screening surveys 

were received for 63% of potential participants, with no differences between responders and 

non-responders for child age and gender, however, responders were from more socially 

advantaged areas. Children screened positive for ADHD if they had a prior diagnosis of 

ADHD, and/or if their scores on both parent and teacher ADHD indices were ≥ 75th percentile 

for boys, and ≥ 80th percentile for girls. Children screened negative if they did not have a prior 

diagnosis of ADHD and their scores on both the parent and teacher ADHD indices were < 75th 

percentile for boys and < 80th percentile for girls.  Children who screened positive for ADHD 

(n = 412) were randomly matched, based on gender and school, with a child who screened 

negative for ADHD (n = 412).  

At Wave 1, of the 412 children who screened positive for ADHD, 267 were eligible 

and participated in the longitudinal study (response rate: 65%), with 179 confirmed as meeting 

ADHD criteria on the DISC-IV making the ADHD group. Of the 412 children who screened 

negative, 231 were eligible and participated (response rate: 56%), with 212 not meeting criteria 
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for ADHD on the DISC-IV comprising the non-ADHD control group - see Efron et. al8 for 

further details. The DISC-IV was completed via clinical interview with the child’s parents, and 

other outcome measures were collected by parent and teacher questionnaires. Families were 

followed-up at 18 months post-recruitment (Wave 2) to assess medium-term outcomes. For 

Cohort 1, the SCQ was completed during a telephone at Wave 2 (18 month follow-up). For 

cohort 2, the SCQ was completed during a face-to-face assessment at Wave 1 (baseline). SCQ 

data collection protocols were identical between the cohorts, apart from the mode of 

assessment. We report on Wave 1 child functioning variables for Cohort 2 participants and 

Wave 2 variables for Cohort 1, to harmonize with SCQ data collection. 

Children with ADHD were more likely to have a primary caregiver who had not 

completed high school, and more likely to have had a pre-existing diagnosis of ASD compared 

to non-ADHD controls (Table 8). Children with ADHD also had higher rates of internalizing 

and externalizing disorders, poorer quality of life, more peer and sleep problems, fewer 

prosocial behaviors, and more emotional and conduct problems than non-ADHD controls.   

 

Analyses  

Unadjusted and adjusted linear regression, and r-squared for an effect size estimate, 

was used to examine, in children with and without ADHD, associations between: a) SCQ score 

and parent and teacher reported peer problems (SDQ), b) SCQ score and child QoL (Peds-QL) 

and c) SCQ score and parent and teacher-reported emotional and conduct problems (SDQ). In 
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children with and without ADHD, unadjusted and adjusted logistic regression was used to 

examine the association between SCQ score and the presence of an internalizing and/or 

externalizing disorder (DISC-IV) and moderate/severe sleep problems. Adjusted analyses 

controlled for child age, child gender, ADHD symptom severity, parent education, 

socioeconomic status, school clustering, and recruitment cohort. Analyses for peer problems, 

sleep problems and child QoL were also adjusted for the presence of an internalizing or 

externalizing disorder. SCQ total score was used in analyses, with this score converted into 

standard deviation units. 

RESULTS  

Peer problems and prosocial behavior. Higher SCQ scores in children with ADHD 

were associated with greater peer problems, as reported by parents (R2 = 0.24, b= 1.1, p < 0.001; 

see Table 9) and teachers (R2 = 0.07, b= 0.7, p < 0.001, see Table 9). For prosocial behavior, 

every standard deviation increase in SCQ score was associated with 0.9 unit decrease in 

prosocial behaviors as reported by parents (R2 = 0.16, 95% CI -1.2 to -0.5, p < 0.001), and a 

0.3 unit decrease in prosocial behaviors as reported by teachers (R2 = 0.01, 95% CI -0.8 to 0.1, 

p = 0.10) for children with ADHD.  

Child mental health.  Higher SCQ scores were associated with increased odds for 

meeting criteria for an internalizing and externalizing disorder in children with ADHD. For 

every standard deviation unit increase in SCQ score, the odds of meeting criteria for an 
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internalizing disorder increased by 1.8 (95% CI 1.3 to 2.6, p = 0.001), and by 1.5 for an 

externalizing disorder (95% CI  1.1 to 2.1, OR = 1.5 p = 0.02). 

Each standard deviation increase in SCQ score was associated with a 0.7 and 0.5 unit 

increase in emotional problems as reported by parents (R2 = 0.08, 95% CI 0.3 to 1.1, p = 0.001), 

and teachers (R2 = 0.04, 95% CI 0.1 to 0.9, p = 0.02), respectively (see Table 9). Each standard 

deviation increase in SCQ score was associated with a 0.6 unit increase in parent reported 

conduct problems (R2 = 0.08, 95% CI 0.3 to 1.0, p = 0.001) although there was less evidence 

of an association by teacher report.  

Child sleep problems. Higher SCQ scores were associated with increased odds of the 

child having a moderate to large sleep problem. For every standard deviation increase in SCQ 

score, the odds of having a moderate to large sleep problem increased by 1.5 (OR = 1.5, 95% 

CI 1.0 to 2.2, p = 0.04).  

Child QoL.  Higher SCQ scores were associated with reduced total overall QoL (R2 = 

0.25, b = -6.9, p < 0.001, see Table 9), psychosocial QoL (R2 = 0.26, b = -6.7, p < 0.001) and 

all subscales: physical (R2 = 0.12, b = -7.3, p < 0.001), emotional (R2 = 0.15, b = -7.1, p < 

0.001), school (R2 = 0.07, b = -4.3, p = 0.001), and social functioning (R2 = 0.22, b = -8.9, p < 

0.001).   

Adjusted analyses.  Most findings held in adjusted analyses. The association between 

SCQ score and externalizing disorder (OR = 1.4, 95% CI 0.9 to 2.2, p = 0.16) attenuated which 

appeared to be driven by the inclusion of internalizing disorders in the model (p = 0.005). The 
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relationship between SCQ score and sleep problems weakened (OR=1.2, 95% CI 0.7 to 2.0, p 

= 0.54), due to with the inclusion of socioeconomic status (p = 0.03) and ADHD symptom 

severity (p = 0.08) in the model.  

Control group. In adjusted analyses, higher SCQ scores were associated with greater 

parent reported peer problems (R2 = 0.17, b = 0.5, p = 0.04), less teacher reported prosocial 

behaviour (R2 = 0.13, b = -0.9, p < 0.01) and more parent reported emotional problems (R2 = 

0.04, b = 0.6, p = 0.04, see Table 10). In adjusted analyses, there was some evidence to suggest 

an association between higher SCQ scores and increased odds of externalizing (p = 0.09) or 

internalizing disorder (p = 0.05). Higher SCQ scores were not associated with teacher reported 

peer problems, parent reported prosocial behavior, moderate/large sleep problems, child QoL, 

teacher and parent reported conduct problems and teacher reported emotional problems (see 

Table 10).  

 

DISCUSSION  

This study demonstrates that higher ASD symptom severity was associated with poorer 

functioning across multiple domains in children with ADHD including more internalizing and 

externalizing difficulties, greater peer problems and less prosocial behaviors, and poorer QoL. 

These findings held when accounting for potential confounding variables including ADHD 

symptom severity, comorbidities, gender and socioeconomic status. For control children, 

higher ASD symptom severity was associated with more parent-reported peer and emotional 
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problems and less teacher-reported prosocial behavior. This is the first study to 

comprehensively examine the association between ASD symptoms and a broad range of 

functional outcomes including QoL for children with ADHD and non-ADHD controls. 

Furthermore, this study utilized a rigorous method to assessing peer problems and mental 

health difficulties, in a community based sample of 6-10 year old boys and girls with ADHD 

and without ADHD. 

We found evidence that ASD symptoms are associated with internalizing difficulties in 

children with ADHD, when assessed categorically using a gold-standard diagnostic interview, 

and also when assessed continuously by parent and teacher report using the SDQ. ASD 

symptoms and emotional problems were also associated with ASD symptoms for non-ADHD 

controls. This association between ASD symptoms and internalizing difficulties is consistent 

with a number of previous studies,3,6,7 however, this is the first study to examine this association 

by teacher report. This finding is consistent with what is already known about children with 

ASD more generally, that comorbid anxiety is common, as is mood disturbance.34-36 Forty 

percent of young people with ASD are diagnosed with one or more anxiety disorders37 and 

families of young people with ASD rate anxiety as one of the major issues requiring attention.38 

Similarly, a recent paper found, in a clinical sample of children with ADHD that 26% of 

children had one anxiety disorder and 39% had two.7   

There were mixed findings regarding an association between ASD symptoms and 

externalizing difficulties. Although we found an association between ASD symptoms and 
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parent reported conduct difficulties when measured continuously, the relationship between 

ASD symptoms and externalizing disorders attenuated when taking into account with the 

presence of an internalizing disorder and other potentially confounding variables, which is 

consistent with some other studies.19,1 This may have been a consequence of different 

measurement tools. The lack of a significant association between ASD symptoms and 

externalizing disorder makes sense, given that externalizing difficulties are more common in 

children with ADHD than ASD (54% ODD in ADHD sample8 vs. 28% ODD in ASD sample;39 

10% conduct disorder in ADHD sample8 vs. 3% conduct disorder in ASD sample39), however, 

our findings are suggestive of a relationship when conduct difficulties are measured 

dimensionally by parent report. 

As expected, greater ASD symptoms in children with ADHD predicted poorer QoL, in 

physical, social, school and emotion domains.  Although it is well established both that children 

with ASD40 and children with ADHD8 have poorer QoL compared to healthy controls, this is 

the first study to demonstrate the compounding effect of ASD symptoms on QoL for children 

with ADHD. We also found that parents and teachers reported more peer problems and less 

prosocial behaviors for children with ADHD and non-ADHD controls, who had more ASD 

symptoms, which is consistent with previous reports.16,18 The peer problems subscale from the 

SDQ includes items that examine quality of friendships and peer rejection or bullying. It is well 

established that children with ADHD experience more peer relationship difficulties than their 

peers without ADHD.41 Our findings demonstrate that ASD symptoms contribute to peer 
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relationship problems in children with ADHD. With regard to sleep, our findings are consistent 

with Thomas et al., who found that sleep problem severity did not differ between children with 

ADHD+ASD and those with ADHD alone.22  

Our findings that ASD symptoms in children with ADHD are associated with poorer 

functioning across multiple domains, suggests intervention is crucial for these children. It is 

likely that the co-occurrence of ADHD and ASD indicates a more severe phenotype than 

ADHD alone.42,43 Clinically it may be helpful to think of children with ADHD and clinically 

significant ASD symptoms as having a more severe neurodevelopmental disability rather than 

two separate diagnoses. Currently therapies are generally offered in silos tied to either an ASD 

or ADHD service model, however, our findings support an approach where intervention is 

directed at the diagnosis causing most impairment. It is likely that treatment additions or 

modifications will be necessary for children with ADHD who have additional ASD symptoms.  

These results need to be considered in light of study strengths and limitations. This 

study included a large population-based sample of children with ADHD, with a relatively large 

sample of girls, compared to previous studies. Furthermore, our measure of internalizing and 

externalizing symptoms was comprehensive, as was the addition of measures of QoL and 

prosocial behavior, which have not been included in previous research.  With regard to ASD 

symptoms, the SCQ is not a diagnostic measure of ASD symptoms. Inclusion of measures such 

as the Autism Diagnostic Observation Schedule or the Autism Diagnostic Interview, Revised 

may have provided more detailed diagnostic information. It is also acknowledged that our sleep 
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evaluation was not comprehensive, although the item administered has well established 

correspondence with more detailed sleep measure.33 Of note, our approach to statistical 

analyses was rigorous, controlling for a number of confounding variables that may explain the 

association between constructs of interest.  

CONCLUSION 

ASD symptoms are common in children with ADHD and are associated with poorer 

social functioning, reduced QoL and greater mental health difficulties. Given the prevalence 

and burden of these symptoms, it is important for clinicians to include assessment of ASD 

symptoms in children with ADHD. Future research needs to examine whether established 

treatments for ASD are efficacious in improving social and communication skills in children 

with ADHD.   
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Figure 2. Study 2 Participant Flow 
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Table 8. Sample characteristics  

 Control   

n = 198a 

ADHD  

n = 164b 

P value 

Child Characteristics     

Child age in years, mean (SD) 8.1 (1.1) 7.9 (1.1) 0.13 

Male, n (%)  128 (64.7) 114 (69.5) 0.30 

Medication use (any), n (%) 1 (0.6) 27 (19.2) <0.001 

ASD    

Existing Autism Spectrum Disorder diagnosis, n (%) 3 (1.6) 35 (23.9) <0.001 

ADHD    

DISC-IVc: ADHD subtype, n (%)     

   ADHD-Combined   83 (50.6)  

   ADHD-Inattentive  62 (37.8)  

   ADHD-Hyperactive/Impulsive   19 (11.6)  

Conners 3: ADHD symptom severityd – parent report, 

mean (SD)  

1.3 (2.4) 13.1 (4.6) <0.001 

Conners 3: ADHD symptom severityd – teacher 

report, mean (SD) 

0.8 (2.4) 11.5 (5.9) <0.001 

Mental health    

DISC-IV: Internalizing comorbidityc in past year, n 

(%)  

9 (4.5) 43 (26.2) <0.001 

DISC-IV: Externalizing comorbidityc in past year, n 

(%)  

14 (7.1) 87 (53.1) <0.001 

SDQ: Emotional problemse – parent report, mean 

(SD) 

1.7 (1.8) 3.6 (2.5) <0.001 

SDQ: Emotional problemse – teacher report, mean 

(SD) 

1.5 (1.8) 2.7 (2.6) <0.001 

SDQ: Conduct problemse – parent report, mean (SD) 1.2 (2.2) 4.0 (2.2) <0.001 

SDQ: Conduct problemse – teacher report, mean (SD) 0.6 (1.4) 2.9 (2.5) <0.001 
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Quality of life    

PedsQL: Overall functioning f, mean (SD) 81.7 (12.9) 63.3 (13.7) <0.001 

PedsQL: Psychosocial functioningf, mean (SD)  80.3 (12.3) 57.4 (11.3) <0.001 

PedsQL: Physical functioningf, mean (SD) 84.4 (17.9)  74.3 (20.2) <0.001 

PedsQL: Emotional functioningf, mean (SD) 76.9 (13.9) 56.7 (18.4) <0.001 

PedsQL: Social functioningf, mean (SD) 84.5 (16.2) 62.1 (19.5) <0.001 

PedsQL: School functioningf, mean (SD) 79.7 (16.9) 53.3 (15.2)  <0.001 

Social functioning    

SDQ: Peer problemse – parent report, mean (SD)  1.1 (1.4) 3.2 (2.2) <0.001 

SDQ: Peer problemse– teacher report, mean (SD) 1.1 (1.3) 2.9 (2.2) <0.001 

SDQ: Prosocial behaviore – parent report, mean (SD) 8.3 (1.6) 6.4 (2.1) <0.001 

SDQ: Prosocial behaviore – teacher report, mean (SD)  7.9 (2.2) 5.7 (2.7) <0.001 

Sleep     

LSAC: Sleep problemsg, mean (SD) 1.2 (0.6) 1.9 (1.0) <0.001 

Primary caregiver/family characteristics     

Parent completed high school, n (%)  156 (81.3) 97 (62.2) <0.001 

SEIFAh, mean (SD) 1014.9 (46.0) 1012.1 (42.9) 0.55 

a n ranges between 183 – 198; b n ranges between 144 - 164; c Diagnostic Interview Schedule 

for Children Fourth Edition (DISC-IV); d Conners 3 ADHD Index; e Strengths and 

Difficulties Questionnaire (SDQ); f  Pediatric Quality of Life (PedsQL); g Single item from 

the Longitudinal Study of Australian Children; h Socio-Economic Indexes for Areas (SEIFA).
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Table 9. Association between autism spectrum disorder symptomsa and social functioning, sleep, quality of life and mental health in children 

with ADHD.  

 Unadjusted analyses c (N = 161e)  Adjusted analyses d (N =141f)  

Outcomes Coefficient b 95% CI p R2 Coefficient b 95% CI p R2 

Social functioning (SDQ)         

SDQ: Peer problemsg, parent report 1.1 0.8, 1.4 < 0.001 0.24 0.8 0.5, 1.2 < 0.001 0.31 

SDQ: Peer problemsg, teacher report  0.7 0.4, 1.0 < 0.001 0.07 0.7 0.3, 1.1 < 0.001 0.16 

SDQ: Prosocial behaviorg, parent report -0.9 -1.2, -0.5 < 0.001 0.16 -1.0 -1.4, -0.6 < 0.001 0.26 

SDQ: Prosocial behaviorg, teacher report -0.3 -0.8, 0.1 0.10 0.01 -0.4 -0.9, 0.1 0.20 0.15 

Sleep (LSAC)         

LSAC: Sleep problemsh  1.5 1.0, 2.2 0.04 - 1.2 0.7, 2.0 0.54 - 

Quality of life (PedsQL)         

PedsQL: Overall functioning i -6.9 -9.0, -4.9 < 0.001 0.25 -5.7 -8.2, -3.3 < 0.001 0.31 

PedsQL: Psychosocial functioningi  -6.8 -8.7, -4.8 < 0.001 0.26 -5.2 -8.2, -3.3 < 0.001 0.38 

PedsQL: Physical functioningi  -7.3 -10.5, -4.1 < 0.001 0.12 -6.6 -10.5, -2.6 0.001 0.17 



87 

 

PedsQL: Emotional functioningi  -7.1 -9.9, -4.3 < 0.001 0.15 -5.1 -8.3, -1.9 0.001 0.32 

PedsQL: School functioningi -4.3 -6.8, -1.9 0.001 0.07 -2.9 -5.7, -0.1 0.04 0.24 

PedsQL: Social functioningi -8.9 -11.9, -5.9 < 0.001 0.22 -7.7 -8.2, -3.3 < 0.001 0.28 

Mental health (SDQ)         

SDQ: Conduct problemsg, parent  0.6 0.3, 1.0 0.001 0.08 0.8 0.4, 1.2 < 0.001 0.19 

SDQ: Conduct problemsg, teacher  0.2 -0.2, 0.6 0.27 0.01 0.1 -0.3, 0.6 0.54 0.06 

SDQ: Emotional problemsg, parent  0.7 0.3, 1.1 0.001 0.08 0.7 0.2, 1.2 0.003 0.15 

SDQ: Emotional problemsg, teacher  0.5 0.1, 0.9 0.02 0.04 0.5 0.0, 1.1 0.04 0.07 

   a Measured by the Social Communication Questionnaire- Lifetime Form; b Regression co efficients should be interpreted as a mean increase in 

the outcome for each standard deviation increase in SCQ score; c Adjusted for school clustering only; d Adjusted for child (age, sex, internalizing 

disorder, externalizing disorder, recruitment cohort) and family factors (parent high school completion, Socio-Economic Indexes for Areas 

Disadvantage Index, and school clustering). e N ranges from 140 to 161 f  N ranges from 137 to 141. g Strengths and Difficulties Questionnaire 

(SDQ). h Single item from the Longitudinal Study of Australian Children. i Pediatric Quality of Life (PedsQL).  
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Table 10. Association between autism spectrum disorder symptomsa and social functioning, sleep, quality of life and mental health in children 

without ADHD.  

 Unadjusted analyses c (N =187e)  Adjusted analyses d (N =178f)  

Outcomes Coefficient b  95% CI p R2 Coefficient b  95% CI p R2 

Social functioning (SDQ)         

SDQ: Peer problemsg, parent report 0.6 0.2, 0.9 0.002 0.05 0.5 0.0, 0.9 0.04 0.17 

SDQ: Peer problemsg, teacher report  0.4 0.1, 0.7 0.02 0.02 0.1 -0.3, 0.6 0.55 0.04 

SDQ: Prosocial behaviorg, parent report -0.4 -0.8, 0.0 0.06 0.02 -0.4 -0.9, 0.1 0.16 0.15 

SDQ: Prosocial behaviorg, teacher report -1.2 -1.7, -0.7 < 0.001 0.09 -0.9 -1.5, -0.2 0.01 0.13 

Sleep (LSAC)         

LSAC: Sleep problemsh  2.4 0.9, 6.5 0.09 - 2.6 0.5, 12.6 0.24 - 

Quality of life (PedsQL)         

PedsQL: Overall functioning i -3.4 -6.9, -0.1 0.05 0.02 -3.4 -7.8, 1.0 0.13 0.09 

PedsQL: Psychosocial functioningi  -3.2 -6.5, 0.1 0.06 0.02 -3.0 -7.1, 1.1 0.16 0.12 

PedsQL: Physical functioningi  -4.3 -9.0, 0.5 0.08 0.02 -5.0 -11.1, 1.0 0.10 0.08 

PedsQL: Emotional functioningi  -0.0 -3.7, 3.7 0.99 0.00 0.6 -3.9, 5.1 0.81 0.14 
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PedsQL: School functioningi -5.5 -10.0, -1.0 0.02 0.03 -4.3 -9.9, 1.2 0.13 0.13 

PedsQL: Social functioningi -3.8 -8.2, 0.5 0.09 0.02 -4.5 -10.0, 1.1 0.11 0.09 

Mental health (SDQ)         

SDQ: Conduct problemsg, parent  0.2 -0.2, 0.6 -0.2, 0.6 0.00 0.1 -0.4, 0.5 0.82 0.09 

SDQ: Conduct problemsg, teacher  0.0 -0.3, 0.4 -0.3, 0.4 0.00 -0.1 -0.6, 0.3 0.51 0.08 

SDQ: Emotional problemsg, parent  0.6 0.1, 1.0 0.1, 1.0 0.03 0.6 0.0, 1.2 0.04 0.14 

SDQ: Emotional problemsg, teacher  0.3 -0.2, 0.8 -0.2, 0.8 0.00 0.1 -0.5, 0.7 0.73 0.06 

   a Measured by the Social Communication Questionnaire- Lifetime Form; b Regression co efficients should be interpreted as a mean increase in 

the outcome for each standard deviation increase in SCQ score; c Adjusted for school clustering only; d Adjusted for child (age, sex, internalizing 

disorder, externalizing disorder, recruitment cohort) and family factors (parent high school completion, Socio-Economic Indexes for Areas 

Disadvantage Index, and school clustering). e N ranges from 178 – 187 f  N ranges from 169 – 178. g Strengths and Difficulties Questionnaire 

(SDQ). h Single item from the Longitudinal Study of Australian Children. i Pediatric Quality of Life (PedsQL). 
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Table 11. Measures & Informants  

Construct Measure Informant 

ASD Symptoms Social Communication Questionnaire (SCQ) Lifetime Version24 Parent report 

ADHD Symptom Severity Conners’ 3 Parent & Teacher ADHD Index28  Parent report 

Teacher report 

ADHD Subtype,   

Internalizing and externalizing 

comorbidities 

NIMH Diagnostic Interview Schedule for Children (DISC) IV27 Parent report 

Total Quality of Life (QoL)  

Psychosocial Health QoL  

Physical QoL  

Emotional QoL 

School QoL  

Social QoL 

Pediatric Quality of Life Inventory 4.029 Parent report 

Prosocial behaviour 

Peer problems 

Conduct problems  

Emotional problems  

Strengths & Difficulties Questionnaire (SDQ)26 

Prosocial behaviour, Peer problems, conduct and emotional problems 

subscales  

Parent report  

Teacher report 

Moderate/severe sleep problems  Longitudinal Study for Australian Children (LSAC)30,31  

Parent reported item.  

Parent report  
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8. STUDY 3 

 

8.1 STUDY 3 OVERVIEW 

This chapter includes an empirical paper titled “Association between autism spectrum disorder 

symptoms and family functioning in children with attention-deficit/hyperactivity disorder: A 

community-based study”. This paper has been submitted to the European Journal of Child and 

Adolescent Psychiatry. This study aimed to examine the association between ASD symptoms 

(measured continuously) in children with and without ADHD and a broad range of family 

functioning variables. The second aim was to examine differences between ADHD+ASD, 

ADHD and control groups on family functioning variables.  

 

8.2 STUDY 3 HYPOTHESES 

It was hypothesised that greater ASD symptoms in children with ADHD would be associated 

with 1) poorer parent mental health; 2) poorer family quality of life (FQoL); 3) more couple 

conflict; 4) less couple support; and 5) lower parent self-efficacy, less parenting consistency 

and warmth, and more hostile parenting. We hypothesised that the ADHD+ASD group would 

have poorer family functioning, across all domains, when compared to the ADHD or control 

groups.  
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Abstract  

Autism Spectrum Disorder (ASD) symptoms are elevated in populations of children with 

Attention Deficit/Hyperactivity Disorder (ADHD). This study examined cross-sectional 

associations between ASD symptoms and family functioning in children with and without 

ADHD. Participants were recruited to a longitudinal cohort study, aged 6-10 years (164 

ADHD; 198 controls). ADHD cases were ascertained using community-based screening and 

diagnostic confirmation from a diagnostic interview. ASD symptoms were measured using the 

Social Communication Questionnaire. Outcome variables were parent mental health, family 

quality of life (FQoL), couple conflict and support, and parenting behaviours. After adjustment 

for a range of child and family factors (including other mental health comorbidities), higher 

ASD symptoms were associated with higher couple conflict (R2 = 0.01, p = 0.04), lower couple 

support (R2 = 0.10, p = 0.04), poorer FQoL (all subscales, p ≤ 0.001) and more hostile parenting 

(R2 = 0.01, p = 0.04). In adjusted analyses by subgroup, parents of children with ADHD+ASD 

had poorer parent self-efficacy (p = 0.01), poorer FQoL (p < 0.05), with weak evidence of an 

association for less couple support (p = 0.06), compared to parents of children with ADHD 

only. Inspection of covariates in the adjusted analyses indicated that the association between 

ASD symptoms and most family functioning measures was accounted for by child internalizing 

and externalizing disorders, ADHD severity, and socioeconomic status however, ASD 

symptoms appear to be independently associated with poorer FQoL in children with ADHD. 

The presence of ASD symptoms in children with ADHD may signal the need for enhanced 

family support.  
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 Attention-Deficit/Hyperactivity Disorder (ADHD) is the most common neurodevelopmental 

disorder in children [1] and is highly comorbid with Autism Spectrum Disorder (ASD) [2,3]. 

Comorbid ASD symptoms are associated with poorer functioning for children with ADHD 

including mental health and peer problems [4,5]. Although it is well established that parents of 

children with either ADHD or ASD experience poorer family functioning including parent 

mental health problems, poorer family quality of life (FQoL) and parenting difficulties, it is 

unknown how comorbid ASD symptoms contribute to family functioning in children with 

ADHD. It is important to understand which comorbidities contribute to poorer family 

functioning to guide treatment planning and family support. 

There is an extensive literature examining the family functioning of children with ADHD 

[6]. Parents of children with ADHD use less consistent and more hostile parenting behaviours 

than parents of non-ADHD controls (Cussen et al., 2012; Johnston & Mash, 2001[7]). They 

also have higher rates of depression and anxiety than parents of children without ADHD and 

poorer FQoL [8-10]. Research is mixed regarding couple functioning, with recent studies 

finding no difference between couples of children with and without ADHD on measures of 

couple conflict and couple support [11,10].  The presence of an additional comorbidity appears 

to be a risk factor for more relationship difficulties for couple who have a child with ADHD 

[12,13].  

Parents of children with ASD have been found to have poorer family functioning, across 

multiple domains, including more depressive symptoms, compared to parents of children with 

ADHD or typically developing children [14,15]. Couples who have a child with ASD have 

lower relationship satisfaction [16,17] and higher rates of divorce [18] than couples with a child 

without ASD.  These parents face specific challenges in parenting given the social 

communication impairments at the core of ASD. Surprisingly little research has examined 

parenting in children with ASD. Initial findings suggest that parents of children with ASD 

largely parent in a similar way to parents of typically developing children, with negative 

parenting behaviours almost entirely accounted for by parental stress [19,20].  

While it is well established that families of children with ADHD or ASD have poor family 

functioning, the impact of combined ADHD and ASD symptoms on family functioning is less 

clear. To the best of our knowledge, only one study [2] has examined the association between 

ASD symptoms and family functioning in children with ADHD. This study included a clinical 

sample of youth with (n = 242) and without ADHD (n = 227), aged 6 to 18 years (M = 11.3 

years; SD = 3.2 years). They found no differences in family functioning (expression, conflict 
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and cohesion) between families with a child with ADHD and those with a child who had 

ADHD+ASD [2]. However, couples that had a child with ADHD+ASD experienced 

significantly more conflict, and were more likely to be separated or divorced, than couples with 

a typically developing child [2]. The challenge remains to examine the association between 

ASD symptoms and family functioning more broadly, using a validated measure of ASD 

symptoms, whilst controlling for potentially important child and family covariates. This will 

help us better understand which children with ADHD are at risk of poorer family outcomes, 

with covariates indicating potential modifiable factors. 

Using cross-sectional community-based data from the Children’s Attention Project (CAP), 

the present study aimed to examine the association between ASD symptoms, assessed both 

categorically and dimensionally, in children with and without ADHD and a broad range of 

family functioning variables. We hypothesised that greater ASD symptoms in children with 

ADHD would be associated with: 1) poorer parent mental health; 2) poorer FQoL; 3) more 

couple conflict; 4) less couple support; and 5) poorer parenting (lower parent self-efficacy, 

parenting consistency and warmth; more hostile parenting). Secondly, the study aimed to 

examine differences between ADHD+ASD, ADHD and control groups on family functioning 

variables. We hypothesised that the ADHD+ASD group would have poorer family functioning, 

across all domains, when compared to the ADHD or control groups.  

Method 

Study design and participants. Participants were 6-10 year old children attending 43 

schools in Melbourne, Australia, who were participating in a longitudinal cohort study [21]. 

There were 164 children with confirmed ADHD and 198 children who were confirmed 

negative for ADHD (see Table 1). Children with an intellectual disability or a serious medical 

condition were excluded, as were those whose parents lacked sufficient English to complete 

study questionnaires. Children in the control group with an existing ASD diagnosis (n = 3), or 

an SCQ score of 11 or more (n = 15), were also excluded from analyses.  

  Measures 

ADHD and other comorbidities were identified using the Diagnostic Interview 

Schedule for Children, Version 4 (DISC-IV) [22], a parent-completed interview that assesses 

mental health conditions using DSM-IV-TR criteria. The measure has good diagnostic 

reliability and validity [22]. The DISC-IV (Version N, April 2007, algorithms) was used to 

determine ADHD subtype and to identify the presence of at least one internalizing (e.g. 
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Generalized Anxiety Disorder) or externalizing (e.g. Conduct Disorder) disorder in the year 

prior to the assessment. ADHD symptom severity was measured using the Conners 3 ADHD 

Index (3AI), a well validated and reliable 10-item measure of ADHD symptom severity [23].  

ASD symptoms were assessed using the Social Communication Questionnaire (SCQ) 

[24], a 40-item, parent-report screening measure. The SCQ produces a total score and three 

subscale scores: (1) reciprocal social interaction; (2) communication; and (3) restricted, 

repetitive and stereotyped patterns of behaviour [25]. The SCQ has good validity with 

demonstrated high agreement with the Autism Diagnostic Interview Revised (ADI-R) and high 

discriminant validity between children with and without ASD [24]. Children were classified as 

screening positive for ASD if their total scores were 11 or above, capturing mild, moderate and 

more severe forms of ASD [26,27]. Therefore, the group classified as ADHD+ASD symptoms 

in this study, were participants who had a confirmed ADHD diagnosis on the DISC-IV and an 

SCQ score of 11 or more. It should be noted that the SCQ is only a screen for ASD symptoms, 

and is not indicative of an ASD diagnosis. Given this, ASD symptoms will be the term used 

throughout the manuscript.   

Family quality of life (FQoL) was assessed using the Family Impact Scale of the Child 

Health Questionnaire Parent Form (CHQ-PF50) [28], which includes 10 items across three 

subscales with good internal consistency [29]. The two-item emotional impact subscale 

assesses the degree of worry or concern caused by their child’s health and behaviour on the 

parent (α = 0.68). The six-item family impact subscale examines the impact of the child’s health 

and behaviour on family activities (α = 0.75), while the 2-item time impact scale asks how 

often parents’ time for their own personal needs was limited by their child’s health and 

behaviour (α = 0.87). Higher scores represent better family functioning.   

Parent mental health was measured using the 6-item Kessler Screening Scale for 

Psychological Distress (K6) [30]. The measure assesses the frequency of symptoms of 

depression and anxiety in the previous four weeks, with each item rated on a 5-point scale from 

none of the time (1) to all of the time (5). Higher scores indicate greater psychological distress. 

The scale has good validity and reliability [30,31]. A recent study found Cronbach alpha to be 

0.88 for the K6, with an optimal cut off of 14 [32].   

 

Parenting behaviours, couple support and couple conflict were assessed using scales 

from the Longitudinal Study of Australian Children (LSAC) [33]. Parenting behavior subscales 

included hostile parenting (4-items), parental consistency (7-items), parental warmth (6-items) 
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and parental self-efficacy (1-item), which have been shown to impact on child health and 

development [33]. Higher scores indicate more hostile parenting, parental warmth and parental 

self-efficacy, while lower scores indicated more consistent parenting. The couple support scale 

from LSAC includes three items, with lower scores indicating less support (e.g. ‘how often is 

your partner a resource and support to you in raising your child?’). The couple conflict scale 

from LSAC includes four items, with higher scores indicating more conflict (e.g. ‘how often 

do you and your partner argue?’). All items were scored on a five-point scale from 1 

(Never/Almost Never) to 5 (Almost always/All the time). All measures have been shown to 

have good to very good reliability and validity [33].  

Procedure. Data were collected as part of a longitudinal cohort study of children with 

and without ADHD [21]. Ethics approval was obtained from The Royal Children’s Hospital 

(#31056), the Victorian Department of Education and Early Childhood Development 

(#2011_001095) and Monash University (#CF12/4044 - 2012001944) Melbourne, Australia. 

All children in their first year of school (6-8 years) were screened for ADHD across two 

cohorts, with Cohort 1 recruited in 2011 and Cohort 2 in 2012 (see Figure 1). Completed parent 

and teacher screening surveys were received for 63% of the children. There were no differences 

between responders and non-responders on child age or gender however, responders were from 

more socially advantaged areas. Children were deemed to screen positive for ADHD if they 

had a prior diagnosis of ADHD, and/or if their scores on both the parent and teacher ADHD 

indices were ≥ 75th percentile for boys, and ≥ 80th percentile for girls. Children were deemed a 

negative screen if they did not have a prior diagnosis of ADHD and if their scores on both the 

parent and teacher Conners ADHD indices were < 75th percentile for boys and < 80th percentile 

for girls.  Children screening positive for ADHD (n = 412) were randomly matched, based on 

gender and school, with a child screening negative for ADHD (n = 412).  

The DISC-IV was completed during a clinical interview with the child’s parents, and 

information about parent mental health, FQoL and parenting were collected by parent 

questionnaire. Families were followed-up at 18 months post-recruitment (Wave 2) to assess 

medium-term outcomes. The Social Communication Questionnaire – Lifetime form (SCQ) was 

introduced to the study for the first time in 2012, and collected at baseline for cohort 2 (Wave 

1, age 6-8 years; face-to-face parent interview) and at the 18 month follow-up for cohort 1 

(Wave 2, age 7.5-9.5 years; telephone parent interview). We report on Wave 1 family 

functioning variables for Cohort 2 participants and Wave 2 family functioning variables for 

Cohort 1, to correspond with SCQ data collection. 
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Statistical analysis. Total SCQ score was converted into standard deviation units to 

assist interpretation. Unadjusted and adjusted linear regressions were used to examine the 

association between ASD symptoms and family functioning in children with ADHD. 

Unadjusted and adjusted linear regressions were used to examine the association between SCQ 

subscale scores and family functioning, for domains where a relationship was found (p<0.05) 

between overall ASD symptoms and family functioning, in adjusted analyses. Adjusted 

analyses controlled for child (age, sex, internalizing disorder, externalizing disorder, 

recruitment cohort and ADHD symptom severity), school (school clustering) and family 

factors (parent high school completion and Socio-Economic Indexes for Areas Disadvantage 

Index).  A series of linear regressions were used to examine differences in family functioning 

between children with ADHD+ASD, ADHD only and controls, firstly comparing ADHD and 

ADHD+ASD groups to controls and subsequently comparing ADHD+ASD to ADHD. All 

analyses were conducted using Stata 13. 

Results 

Sample characteristics. Compared to non-ADHD controls, children with ADHD were 

more likely to have a pre-existing diagnosis of ASD and had higher rates of internalizing and 

externalizing disorders (Table 1). Parents of children with ADHD reported poorer family 

functioning across all domains compared to non-ADHD controls (Table 1). With regard to 

demographic variables, children with ADHD were more likely to have a primary caregiver who 

had not completed high school, compared to control children (Table 1). Sixty-five children 

from the ADHD group (40%) fell into the ADHD+ASD group.  

For each outcome, two sets of analyses are reported. One set of analyses examines the 

association between ASD symptoms and family functioning dimensionally (SCQ total score as 

predictor, see Table 2). The other set of analyses examines the association between ASD 

symptoms and family functioning categorically, comparing ADHD, ADHD+ASD and controls 

– analyses where controls were the reference group are summarized in Table 3, with ADHD 

reference group analyses reported in Table 4. 

FQoL. For families of children with ADHD, more ASD symptoms were associated with 

greater emotional (β = -0.21, 95% CI -0.33 to -0.09, p = 0.001), family (β = -0.32, 95% CI -

0.46 to -0.17, p < 0.001) and time impact on FQoL (β = -0.33, 95% CI -0.48 to -0.18, p ≤ 

0.001). These findings held in adjusted analyses for the association between SCQ total score 

and all FQoL scales (p < 0.01).  

In adjusted analyses, greater emotional impact on the family was associated with more 
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reciprocal social interaction difficulties (β = -0.18, 95% CI -0.30; -0.05, p = 0.006) more 

repetitive behaviours (β = -0.17, 95% CI -0.30; -0.04, p = 0.012), but not communication 

impairments (β = -0.07, 95% CI -0.24; 0.09, p = 0.380). Greater impact on family activities 

was associated with more social interaction difficulties (β = -0.25, 95% CI -0.39; -0.11, p = 

0.001), greater communication impairments (β = -0.19, 95% CI -0.38; -0.01, p = 0.039), but 

was not associated with repetitive behaviours (β = -0.15, 95% CI -0.30; 0.01, p = 0.063). 

Greater time impact was associated with interaction difficulties (β = -0.25, 95% CI -0.40; -

0.09, p = 0.002) and repetitive behaviours (β = -0.19, 95% CI -0.36, -0.02, p = 0.025), but not 

communication impairments (β = -0.16, 95% CI -0.37; 0.04, p = 0.124).    

In the subgroup analyses, families of children with ADHD+ASD had poorer FQoL than 

the ADHD group, with all findings holding in adjusted analyses, with 34-52% of the variance 

in FQoL scores explained by the models (emotional impact, β = -0.32, p = 0.01; family impact, 

β = -0.30, p = 0.03; time impact, β = -0.49, p = 0.001, see Table 4). The ADHD and 

ADHD+ASD group had significantly poorer FQoL across all domains, compared to the control 

group, with findings holding in adjusted analyses (Table 3).  

Parent mental health. There was weak evidence of an association between ASD 

symptoms in children with ADHD and parent mental health (β = 0.15, 95% CI -0.01 to 0.32, p 

= 0.07), but this attenuating further in adjusted analyses (β = 0.08, 95% CI -0.10 to 0.26, p = 

0.38), which appeared to be due to meaningful associations with comorbid internalising 

disorders (p = 0.003) and ADHD symptom severity (p = 0.005) (see Table 2). Similar results 

were obtained in our subgroup analyses (see Table 3). There was similar weak evidence of an 

association for poorer parent mental health in the ADHD+ASD group (β = 0.28, p = 0.08, see 

Table 4) compared to the ADHD group, but this finding attenuated due to significant 

associations with comorbid internalising disorder (p <0.001) and ADHD symptom severity (p 

= 0.001). Compared to controls, parents of children with ADHD had poorer mental health (p 

<0.001), as did parents of children with ADHD+ASD (p <0.001), but this attenuated when 

adjusting for confounding variables (see Table 3). 

Parenting. There was evidence of an association between ASD symptoms and hostile 

parenting (β = 0.15, 95% CI 0.00 to 0.29, p = 0.04), however, this finding weakened in adjusted 

analyses (p = 0.06), with comorbid externalizing disorders (p = 0.002), lower parent education 

attainment (p = 0.05) and greater ADHD symptom severity (p = 0.02) also associated with 

hostile parenting. In unadjusted analyses, there was no evidence of an association between 

ASD symptoms and a) parental warmth (p = 0.89), b) consistent parenting (p = 0.22) or c) 

parental self-efficacy (p = 0.54).  There was only one meaningful difference in adjusted 
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analyses between the ADHD group and the ADHD+ASD group, with parents of children with 

ADHD+ASD having significantly poorer parental self-efficacy (β = 0.42, p = 0.01, see Table 

4). Compared to controls, parents of children with ADHD or ADHD+ASD utilized more hostile 

parenting behaviours, were less consistent and had lower parental self-efficacy, with all 

findings attenuating in adjusted analyses (see Table 3).  

Couple support and conflict. For families of children with ADHD, there was evidence 

of an association between greater ASD symptoms and more couple conflict (β = 0.19, 95% CI 

0.01 to 0.37, p = 0.04) and less couple support (β = -0.19, 95% CI -0.36 to -0.01, p = 0.04).  

This finding attenuated in adjusted analyses (see Table 2). There were no significant 

associations to explain the attenuating relationship for couple conflict, with lower 

socioeconomic status accounting for the attenuation of couple support (p = 0.003). In subgroup 

analyses, couples that had a child with ADHD+ASD had significantly more conflict (p = 0.04) 

and less support (p = 0.001), compared to couples that had a child with ADHD only (see Table 

4). The association with couple conflict (p = 0.57) and couple support (p = 0.06) attenuated 

when considering confounding variables. 

 

Discussion 

The study involved a detailed examination of the association between ASD symptoms 

and family functioning in community-based sample of children with and without ADHD. 

Comorbid ASD, whether analysed categorically or dimensionally, was associated with poorer 

FQoL. Parents of children with ADHD+ASD felt less supported by their partner in their 

parenting role and less confident in their parenting abilities, compared to parents of children 

with ADHD alone, even after controlling for confounding variables. Although there was initial 

evidence that greater ASD symptoms were associated with greater couple conflict, more hostile 

parenting, and elevated parent mental health difficulties, these findings attenuated in adjusted 

analyses. Other characteristics of children with ADHD and their families were driving observed 

relationships including comorbid internalising and externalising disorders, ADHD symptom 

severity, and socioeconomic status.  

We found strong evidence that ASD was associated with poorer FQoL, with the 

ADHD+ASD group having significantly worse FQoL than the ADHD group. Our results show 

that parents of children with ADHD+ASD, due to their child’s behaviours, have less time to 

attend to their own personal needs, experience more worry about their child, and have greater 

restrictions on family activities, compared to parents of children with ADHD alone. These 
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findings were maintained when accounting a range of child and family characteristics 

demonstrating the unique contribution of ASD symptoms to FQoL.  

Upon examination of the specific SCQ domains that were associated with FQoL, we 

found that social interaction difficulties was related to poorer FQoL across all three domains. 

Repetitive behaviours are known to be time consuming for families. Our findings suggest that 

repetitive behaviours particularly contribute to limitations on parent’s time for their own needs, 

and to the emotional worry and concern parents have for their child. The link between greater 

communication problems and impact on family activities is interesting. The family impact scale 

captures the degree to which the child’s behaviour interrupts daily activities (e.g. meal times, 

parent’s work), limits the types of activities the family can do together (e.g. spontaneous 

outings) and causes conflict within the home. Conflict may be related to children’s frustration 

at their difficulties communicating their needs. Similarly, interruption to family activities such 

as meal times may be related to difficulties these children have engaging in reciprocal 

conversation, which is captured by the SCQ Communication subscale. These findings are 

consistent with the clinical observation that parents and families of children with a more 

complex ADHD presentation have more challenges, and are likely to require more support. 

Children need to be seen within their family context. Perhaps goals for family life could be 

incorporated into a treatment plan, generated collaboratively with the child, their siblings and 

parents. The Child Health Questionnaire, FQoL scale provides a feasible way of measuring 

change over time in the family environment, and could be a helpful way to ‘hold the family in 

mind’ during the treatment process.  

We found that ASD symptoms were associated with more hostile parenting (e.g., 

parents punishing their child when angry, telling the child that they are bad, or not as good as 

others). Interestingly though, it seems that this association was accounted for by child 

externalising disorder, parent educational attainment and the severity of ADHD symptoms. Our 

results are aligned with previous research on parenting more generally, which suggests that it 

is not specific symptoms per se that contribute to parenting behaviours, but the overall level of 

parenting stress, with greater child comorbidities culminating to more stress and thus, more 

hostile parenting behaviours [10,6,7]. We also demonstrated that parents of children with 

ADHD+ASD felt less competent in their parenting role, compared to parents of children with 

ADHD. Research has shown that poorer parental self-efficacy mediates the relationship 

between high parenting stress and elevated parent symptoms of depression and anxiety [34]. 

Greater parenting confidence has been shown to improve ‘hardiness’ in families with a child 

on the autism spectrum [35]. Future research is needed to examine whether improving parental 
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self-efficacy in this group (ADHD+ASD) leads to better outcomes for families. It would also 

be interesting to examine the association between paternal and maternal ASD/ADHD 

symptoms and family functioning, given this has been implicated in previous work [36-40].  

 Comorbid ASD symptoms appear to put parents of children with ADHD at greater risk 

of less couple support, with a non-significant trend for poorer mental health. The relationship 

between comorbid ASD symptoms and poorer mental health appears to be related to greater 

child internalising and ADHD symptoms, again suggesting that it may be the accumulation of 

child comorbidities, as opposed to the type of symptoms that contribute to poorer family 

functioning. This is consistent with Hurtig et al. (2007), who found that families who had a 

child with ADHD plus comorbidity were at greatest risk of poorer family functioning, even 

after considering child ADHD symptom severity. It was interesting that the ADHD+ASD 

group showed less couple support than ADHD alone, even after controlling for covariates. 

Similar to parental self-efficacy, it would be interesting to see if improvements in the level of 

support from a partner in the parenting role flows on to improved family functioning.   

When compared to controls, the ADHD and ADHD+ASD groups had poorer mental 

health, poorer FQoL, more relationship difficulties, used more hostile and less consistent 

parenting, and felt less confident in their parenting abilities. Most of these findings attenuated, 

except FQoL, with no clear covariate associations and highlight that, consistent with previous 

work in the area [7,10], families who have a child with ADHD and ADHD+ASD are at greater 

risk for poorer family quality of life.    

Our study adds weight to the debate within the literature, which says that it may be 

comorbidity, rather than particular symptoms per say (e.g., ADHD, ASD, internalising) that 

contribute to family functioning difficulties, given that many of the associations attenuated 

when adjusting for other comorbidities. This is supported by Gillberg’s position, which 

suggests that children with comorbid conditions (e.g., ADHD and ASD) are likely to have a 

more severe neurodevelopmental condition, thus leading to more complex outcomes [41,42].  

Future research needs to examine whether FQoL is amenable to intervention. Our 

research suggests that parent-self efficacy and couple support may be important treatment 

targets, particularly for the most at risk group of ADHD+ASD.  Given that FQoL was found to 

be uniquely associated with ASD symptoms, these symptoms may be a good target for 

improving FQoL. As our measure of FQoL examined the impact of child’s behaviours on 

family life, it might be helpful to look at which interventions best help parents to manage their 
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child’s behaviours, so they have less of an impact on parents (e.g. level of worry, amount of 

time for their own needs) and the family (e.g. less disruption or limitations to family activities). 

Our work suggests that incorporating comorbidities into treatment plans is likely to have flow 

on effects for family functioning. Future research needs to examine whether FQoL only 

improves when ASD symptoms reduce, or whether we can improve FQoL by targeting 

behaviours associated with ASD – like anxiety. For example, a pilot randomised controlled 

trial conducted by Sciberras et al. [43] found that treating anxiety in children with ADHD was 

associated with marked improvements in family functioning, with a one standard deviation 

improvement in parent mental health for families in the intervention group.  

Strengths and limitations. This study has a number of strengths. It included a large 

sample of children with and without ADHD from a community-based sample, in contrast to 

previous predominantly clinic-based studies which are biased towards the more severe end of 

the ADHD spectrum. Furthermore, our study measured the family environment around the 

child comprehensively, using measures of parent functioning, couple functioning and FQoL, 

controlling for a number of child and family factors that may have explained the relationship 

between these constructs.  Associations were also considered from both a dimensional and 

categorical perspective.  

Study limitations include a brief measure of parent mental health, couple relationship 

and parenting, and the use of a screening measure of ASD symptoms (SCQ). It would have 

been ideal to also include a comprehensive measure of ASD symptoms (ADOS, ADI-R), which 

would have allowed us to determine whether study participants met DSM-5 criteria for ASD 

however; this was not within study scope. We did not examine parental ASD and ADHD, 

therefore we were unable to examine the interaction between child and parent disorder. It is, 

therefore, possible that parental psychopathology influenced family functioning outcomes.  

The cross-sectional design is also a limitation.  

Conclusion. ASD symptoms have an independent negative association with FQoL in 

children with ADHD at 6-10 years of age. Families of children with ADHD+ASD appear to be 

at greater risk for poorer family functioning, across multiple domains, compared to families of 

children with ADHD alone. The relationship between ASD symptoms and other aspects of 

family functioning appears to be driven mostly by internalizing and externalizing disorders, 

ADHD severity, and socioeconomic status. The presence of ASD symptoms in children with 

ADHD may signal the need for enhanced family support. 



113 

 

References 

 

1. Polanczyk GV, Willcutt EG, Salum GA, Kieling C, Rohde LA (2014) ADHD prevalence 

estimates across three decades: an updated systematic review and meta-regression analysis. 

International journal of epidemiology 43 (2):434-442. doi:10.1093/ije/dyt261 

2. Kotte A, Joshi G, Fried R, Uchida M, Spencer A, Woodworth KY, Kenworthy T, Faraone 

SV, Biederman J (2013) Autistic Traits in Children With and Without ADHD. Pediatrics. 

doi:10.1542/peds.2012-3947 

3. Green JL, Rinehart NJ, Anderson V, Nicholson JM, Jongeling B, Sciberras E (2015) Autism 

spectrum disorder symptoms in children with ADHD: a community-based study. Res Dev 

Disabil 

4. Cooper M, Martin J, Langley K, Hamshere M, Thapar A (2014) Autistic traits in children 

with ADHD index clinical and cognitive problems. Eur Child Adolesc Psychiatry 23 (1):23-

34. doi:10.1007/s00787-013-0398-6 

5. Van der Meer JMJ, Oerlemans AM, van Steijn DJ, Lappenschaar MGA, de Sonneville LMJ, 

Buitelaar JK, Rommelse NNJ (2012) Are Autism Spectrum Disorder and Attention-

Deficit/Hyperactivity Disorder Different Manifestations of One Overarching Disorder? 

Cognitive and Symptom Evidence From a Clinical and Population-Based Sample. Journal of 

the American Academy of Child and Adolescent Psychiatry 51 (11):1160-1172.e1163 

6. Johnston C, Mash E (2001) Families of Children With Attention-Deficit/Hyperactivity 

Disorder: Review and Recommendations for Future Research. Clinical Child and Family 

Psychology Review 4 (3):183-207. doi:10.1023/A:1017592030434 

7. Modesto-Lowe V, Danforth JS, Brooks D (2008) ADHD: does parenting style matter? Clin 

Pediatr (Phila) 47 (9):865-872 

8. Pressman LJ, Loo SK, Carpenter EM, Asarnow JR, Lynn D, McCracken JT, McGough JJ, 

Lubke GH, Yang MH, Smalley SL (2006) Relationship of family environment and parental 

psychiatric diagnosis to impairment in ADHD. J Am Acad Child Adolesc Psychiatry 45 

(3):346-354. doi:10.1097/01.chi.0000192248.61271.c8 

9. van Steijn DJ, Oerlemans AM, van Aken MA, Buitelaar JK, Rommelse NN (2014) The 

reciprocal relationship of ASD, ADHD, depressive symptoms and stress in parents of children 

with ASD and/or ADHD. J Autism Dev Disord 44 (5):1064-1076. 

doi:http://dx.doi.org/10.1007/s10803-013-1958-9 

10. Cussen A, Sciberras E, Ukoumunne O, Efron D (2012) Relationship between symptoms of 

attention-deficit/hyperactivity disorder and family functioning: a community-based study. Eur 

J Pediatr 171 (2):271-280. doi:10.1007/s00431-011-1524-4 

11. van Steijn DJ, Oerlemans AM, van Aken MA, Buitelaar JK, Rommelse NN (2015) The 

influence of parental and offspring autism spectrum disorder (ASD) and attention-

deficit/hyperactivity disorder (ADHD) symptoms on family climate. Journal of Child and 

Family Studies 24 (7):2021-2030. doi:http://dx.doi.org/10.1007/s10826-014-0002-9 

12. Hurtig T, Ebeling H, Taanila A, Miettunen J, Smalley S, McGough J, Loo S, Jarvelin MR, 

Moilanen I (2007) ADHD and comorbid disorders in relation to family environment and 

symptom severity. European child & adolescent psychiatry 16 (6):362-369. 

doi:10.1007/s00787-007-0607-2 

13. Wymbs BT, Pelham WE, Gnagy EM, Molina BSG (2008) Mother and Adolescent Reports 

of Interparental Discord among Parents of Adolescents with and without Attention-Deficit 

Hyperactivity Disorder. Journal of emotional and behavioral disorders 16 (1):29-41. 

doi:10.1177/1063426607310849 

14. Sikora D, Moran E, Orlich F, Hall TA, Kovacs EA, Delahaye J, Clemons TE, Kuhlthau K 

(2013) The relationship between family functioning and behavior problems in children with 

http://dx.doi.org/10.1007/s10803-013-1958-9
http://dx.doi.org/10.1007/s10826-014-0002-9


114 

 

autism spectrum disorders. Research in Autism Spectrum Disorders 7 (2):307-315. 

doi:http://dx.doi.org/10.1016/j.rasd.2012.09.006 

15. Jellett R, Wood CE, Giallo R, Seymour M (2015) Family functioning and behaviour 

problems in children with Autism Spectrum Disorders: The mediating role of parent mental 

health. Clinical Psychologist 19 (1):39-48. doi:10.1111/cp.12047 

16. Meadan H, Halle JW, Ebata AT (2010) Families with Children Who Have Autism 

Spectrum Disorders: Stress and Support. Exceptional Children 77 (1):7-36 

17. Brobst JB, Clopton JR, Hendrick SS (2009) Parenting Children With Autism Spectrum 

Disorders: The Couple's Relationship. Focus on Autism and Other Developmental Disabilities 

24 (1):38-49. doi:10.1177/1088357608323699 

18. Hartley SL, Barker ET, Seltzer MM, Floyd F, Greenberg J, Orsmond G, Bolt D (2010) The 

Relative Risk and Timing of Divorce in Families of Children with an Autism Spectrum 

Disorder. Journal of family psychology : JFP : journal of the Division of Family Psychology 

of the American Psychological Association (Division 43) 24 (4):449-457. 

doi:10.1037/a0019847 

19. Blacher J, Baker B, Kaladjian A (2013) Syndrome Specificity and Mother–Child 

Interactions: Examining Positive and Negative Parenting Across Contexts and Time. J Autism 

Dev Disord 43 (4):761-774. doi:10.1007/s10803-012-1605-x 

20. Boonen H, Esch L, Lambrechts G, Maljaars J, Zink I, Leeuwen K, Noens I (2015) Mothers' 

parenting behaviors in families of school-aged children with autism spectrum disorder: An 

observational and questionnaire study. J Autism Dev Disord:No Pagination Specified. 

doi:http://dx.doi.org/10.1007/s10803-015-2506-6 

21. Sciberras E, Efron D, Schilpzand E, Anderson V, Jongeling B, Hazell P, Ukoumunne O, 

Nicholson J (2013) The Children's Attention Project: a community-based longitudinal study of 

children with ADHD and non-ADHD controls. BMC Psychiatry 13 (1):18 

22. Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME (2000) NIMH Diagnostic 

Interview Schedule for Children Version IV (NIMH DISC-IV): description, differences from 

previous versions, and reliability of some common diagnoses. J Am Acad Child Adolesc 

Psychiatry 39 (1):28-38. doi:10.1097/00004583-200001000-00014 

23. Conners C (2008) Conners. 3rd edition edn. Multi-Health Systems, Toronto  

24. Rutter M, Bailey A, Lord C (2003) Social Communication Questionnaire Western 

Psychological Services (WPS), Los Angeles, CA 

25. Wiggins LD, Bakeman R, Adamson LB, Robins DL (2007) The utility of the Social 

Communication Questionnaire in screening for autism in children referred for early 

intervention. Focus on Autism and Other Developmental Disabilities 22 (1):33-38. 

doi:http://dx.doi.org/10.1177/10883576070220010401 

26. Norris M, Lecavalier L (2010) Screening Accuracy of Level 2 Autism Spectrum Disorder 

Rating Scales: A Review of Selected Instruments. Autism 14 (4):263-284. 

doi:10.1177/1362361309348071 

27. Eaves LC, Wingert H, Ho HH (2006) Screening for autism: Agreement with diagnosis. 

Autism 10 (3):229-242. doi:10.1177/1362361306063288 

28. Landgraf J, Abetz L, Ware J (1996 ) Child Health Questionnaire (CHQ): A User's Manual. 

The Health Institute Boston, MA 

29. Waters E, Salmon L, Wake M (2000) The parent-form Child Health Questionnaire in 

Australia: comparison of reliability, validity, structure, and norms. Journal of pediatric 

psychology 25 (6):381-391 

30. Furukawa TA, Kessler RC, Slade T, Andrews G (2003) The performance of the K6 and 

K10 screening scales for psychological distress in the Australian National Survey of Mental 

Health and Well-Being. Psychol Med 33 (2):357-362 

http://dx.doi.org/10.1016/j.rasd.2012.09.006
http://dx.doi.org/10.1007/s10803-015-2506-6
http://dx.doi.org/10.1177/10883576070220010401


115 

 

31. Kessler RC, Green JG, Gruber MJ, Sampson NA, Bromet E, Cuitan M, Furukawa TA, 

Gureje O, Hinkov H, Hu C-y, Lara C, Lee S, Mneimneh Z, Myer L, Oakley-Browne M, Posada-

Villa J, Sagar R, Viana MC, Zaslavsky AM (2010) Screening for Serious Mental Illness in the 

General Population with the K6 screening scale: Results from the WHO World Mental Health 

(WMH) Survey Initiative. Int J Methods Psychiatr Res 19 (0 1):4-22. doi:10.1002/mpr.310 

32. Cornelius BL, Groothoff JW, van der Klink JJ, Brouwer S (2013) The performance of the 

K10, K6 and GHQ-12 to screen for present state DSM-IV disorders among disability claimants. 

BMC Public Health 13:128. doi:10.1186/1471-2458-13-128 

33. Zubrick S, Lucas N, Westrupp EM, Nicholson JM (2013) Parenting measures in the 

Longitudinal Study of Australian Children: Construct validity and measurement quality, 

Waves 1 to 4. . Department of Social Services (formerly the Department of Families, Housing 

Community Services and Indigenous Affairs), Canberra: : Canberra, ACT 

34. Rezendes DL, Scarpa A (2011) Associations between Parental Anxiety/Depression and 

Child Behavior Problems Related to Autism Spectrum Disorders: The Roles of Parenting Stress 

and Parenting Self-Efficacy. Autism research and treatment 2011:395190. 

doi:10.1155/2011/395190 

35. Weiss JA, Robinson S, Fung S, Tint A, Chalmers P, Lunsky Y (2013) Family hardiness, 

social support, and self-efficacy in mothers of individuals with Autism Spectrum Disorders. 

Research in Autism Spectrum Disorders 7 (11):1310-1317. 

doi:http://dx.doi.org/10.1016/j.rasd.2013.07.016 

36. van Steijn D, Oerlemans A, van Aken MG, Buitelaar J, Rommelse NJ (2015) The Influence 

of Parental and Offspring Autism Spectrum Disorder (ASD) and Attention-

Deficit/Hyperactivity Disorder (ADHD) Symptoms on Family Climate. Journal of Child and 

Family Studies 24 (7):2021-2030. doi:10.1007/s10826-014-0002-9 

37. van Steijn DJ, Oerlemans AM, van Aken MA, Buitelaar JK, Rommelse NN (2014) The 

reciprocal relationship of ASD, ADHD, depressive symptoms and stress in parents of children 

with ASD and/or ADHD. J Autism Dev Disord 44 (5):1064-1076. doi:10.1007/s10803-013-

1958-9 

38. van Steijn DJ, Oerlemans AM, de Ruiter SW, van Aken MA, Buitelaar JK, Rommelse NN 

(2013) Are parental autism spectrum disorder and/or attention-deficit/Hyperactivity disorder 

symptoms related to parenting styles in families with ASD (+ADHD) affected children? Eur 

Child Adolesc Psychiatry 22 (11):671-681. doi:10.1007/s00787-013-0408-8 

39. van Steijn D, Oerlemans A, van Aken MG, Buitelaar J, Rommelse NJ (2013) Match or 

Mismatch? Influence of Parental and Offspring ASD and ADHD Symptoms on the Parent–

Child Relationship. Journal of Autism and Developmental Disorders 43 (8):1935-1945. 

doi:10.1007/s10803-012-1746-y 

40. van Steijn DJ, Richards JS, Oerlemans AM, de Ruiter SW, van Aken MA, Franke B, 

Buitelaar J, Rommelse NN (2012) The co-occurrence of autism spectrum disorder and 

attention-deficit/hyperactivity disorder symptoms in parents of children with ASD or ASD with 

ADHD. Journal of Child Psychology and Psychiatry 53 (9):954-963. 

doi:http://dx.doi.org/10.1111/j.1469-7610.2012.02556.x 

41. Gillberg C, Fernell E (2014) Autism Plus Versus Autism Pure. Journal of Autism and 

Developmental Disorders 44 (12):3274-3276. doi:10.1007/s10803-014-2163-1 

42. Gillberg C (2010) The ESSENCE in child psychiatry: Early Symptomatic Syndromes 

Eliciting Neurodevelopmental Clinical Examinations. Res Dev Disabil 31 (6):1543-1551. 

doi:http://dx.doi.org/10.1016/j.ridd.2010.06.002 

43. Sciberras E, Mulraney M, Anderson V, Rapee RM, Nicholson JM, Efron D, Lee K, 

Markopoulos Z, Hiscock H (2015) Managing Anxiety in Children With ADHD Using 

Cognitive-Behavioral Therapy: A Pilot Randomized Controlled Trial. J Atten Disord. 

doi:10.1177/1087054715584054 

http://dx.doi.org/10.1016/j.rasd.2013.07.016
http://dx.doi.org/10.1111/j.1469-7610.2012.02556.x
http://dx.doi.org/10.1016/j.ridd.2010.06.002


116 

 

Table 12. Sample characteristics for Study 3 

 

 

Control  

n = 180a 

ADHD 

n = 164b 

P 

Child Characteristics      

Child age in years, mean (SD, n) 8.0 (1.0)  7.9 (1.1) 0.38 

Male, n (%) 112 (62.2)  114 (69.5) 0.15 

Total Autism Spectrum Disorder symptomsc, mean (SD, 

n)  

4.4 (2.7)  10.3 (7.2) <0.001 

Existing Autism Spectrum Disorder diagnosis, n (%) 0 (0)  35 (23.9) <0.001* 

ADHD subtype, n (%)     

   ADHD-Combined   83 (50.6)  

   ADHD-Inattentive   62 (37.8)  

   ADHD-Hyperactive/Impulsive   19 (11.6)  

ADHD symptom severityd – parent report, mean (SD, n)  1.2 (1.9)  12.9 (4.6) <0.001 

ADHD symptom severityd – teacher report, mean (SD, n) 0.8 (2.1)  11.5 (5.9) <0.001 

Internalizing comorbiditye in past year, n (%)  7 (3.9)  43 (26.2) <0.001 

Externalizing comorbiditye in past year, n (%)  14 (7.8)  87 (53.1) <0.001 

Medication use (any), n (%) 1 (0.6)  27 (19.3) <0.001 

Primary caregiver/family characteristics      

Parent completed high school, n (%)  145 (80.6)  97 (59.2) <0.001 

SEIFA, mean (SD, n) 1016.3 (45.8)  1012.7 (43.4) 0.46 

Parent and family functioning variables      

Family quality of lifef     

   Emotional impact subscale, mean (SD, n) 85 (16.7)  44.0 (26.2) <0.001 

   Family impact subscale, mean (SD, n) 89.6 (12.1)  61.1 (24.7) <0.001 

   Time impact subscale, mean (SD, n) 94.8 (14.0)  70.2 (28.5) <0.001 

Parent mental healthg, mean (SD, n) 2.5 (2.9)  5.1 (4.5) <0.001 

Parental warmthh, mean (SD, n) 4.4 (0.5)  4.2 (0.6) 0.09 

Hostile parentingh, mean (SD, n)   1.7 (0.5)  2.5 (0.7) <0.001 

Consistent parentingh, mean (SD, n) 4.3 (0.7)  3.8 (0.8) <0.001 

Parental self-efficacyh, mean (SD, n) 4.1 (0.8)  3.5 (0.9) <0.001 

Couple supporth, mean (SD, n)    13.6 (1.9)  12.5 (2.3) <0.001 

Couple conflicth, mean (SD, n)  7.9 (2.6)  9.1 (3.2) <0.001 

Note. a  In adjusted analyses, n ranged from 149-180 b In adjusted analyses, n ranged from 106- 164. Bolding 

denotes significant result. Chi-square analyses were run for categorical variables and t-tests for continuous 

data.*A Fisher’s exact test was run due to small sample size. c Social Communication Questionnaire – Lifetime 

Form dConners 3 ADHD Index (Collected at Wave 1 for Cohort 2 and Wave 2 for Cohort 1); eDISC-IV (Collected 

at Wave 1 for Cohort 1 and Cohort  2). fMeasured by the Child Health Questionnaire – Family Quality of Life g 

Measured by the Kessler Screening Scale for Psychological Distress (K6) hMeasured by the Longitudinal Study 

of Australian Children Parenting and Couple Scales.   
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Table 13. Association between autism spectrum disorder symptoms and parent/family functioning in children with ADHD.  

Note. Bolding denotes significant result.  

 SCQ Total Score 

Outcomes                         Unadjusted (N = 146)                        Adjusted (N = 144) 

 β  95% CI p R2  β  95% CI p R2 

Family quality of life          

    Emotional impact  -0.21 -0.33; -0.09 0.001 0.07  -0.20 -0.34; -0.05 0.008 0.08 

    Family impact  -0.32 -0.46; -0.17 <0.001 0.11  -0.28 -0.44; -0.11 0.001 0.16 

    Time impact  -0.33 -0.48; -0.18 <0.001 0.14  -0.27 -0.45; -0.09 0.003 0.17 

Parent mental health  0.15 -0.01; 0.32 0.07 0.02  0.08 -0.10; 0.26 0.38 0.14 

Parental warmth  -0.01 -0.17; 0.15 0.89 0.01  0.04 -0.14; 0.22 0.64 0.10 

Hostile parenting  0.15 0.00; 0.29 0.04 0.01  0.16 -0.01; 0.33 0.06 0.09 

Consistent parenting -0.09 -0.25; 0.06 0.22 0.01  -0.06 -0.23; 0.10 0.44 0.17 

Parental self-efficacy  0.05 -0.10; 0.20 0.54 0.01  0.13 -0.03; 0.29 0.12 0.10 

Couple support  -0.19 -0.36; -0.01 0.04 0.01  -0.03 -0.23; 0.17 0.78 0.21 

Couple conflict 0.19 0.01; 0.37 0.04 0.01  0.09 -0.11; 0.29 0.38 0.10 
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Table 14. Unadjusted and adjusted differences in family functioning with ADHD or ADHD+ASD compared to controls  

 Unadjusted (n = 255 – 312)  Adjusteda (n = 252 – 308) 

Outcomes  Control 

(n = 180) 

ADHD 

(n = 99) 

ADHD+ASD 

(n = 65) 

  Control 

(n = 179b) 

ADHD 

(n = 87c) 

ADHD+ASD 

(n = 57d) 

 R2  β p β p  R2  β p β p 

Family quality of 

lifeg 

             

    Emotional impact  0.50 ---- -1.18 <0.001 -1.60 <0.001  0.52 ---- -0.62 <0.001 -0.94 <0.001 

    Family impact  0.41 ---- -0.99 <0.001 -1.49 <0.001  0.49 ---- -0.36 0.04 -0.66 0.002 

    Time impact  0.26 ---- -0.69 <0.001 -1.32 <0.001  0.34 ---- -0.42 0.04 -0.91 <0.001 

Parent mental 

healthe  

0.17 ---- 0.56 <0.001 0.85 <0.001  0.27 ---- -0.16 0.45 -0.13 0.60 

Parental warmthf  0.01 ---- -0.20 0.12 -0.15 0.33  0.11 ---- 0.21 0.37 0.30 0.27 

Hostile parentingf  0.20 ---- 0.93 <0.001 1.10 <0.001  0.27 ---- 0.11 0.58 0.13 0.57 

Consistent 

parentingf 

0.08 ---- -0.53 <0.001 -0.64 <0.001  0.14 ---- -0.17 0.44 -0.09 0.74 

Parental self-

efficacyf  

0.10 ---- -0.73 <0.001 -0.54 <0.001  0.17 ---- 0.02 0.92 0.44 0.09 

Couple supportf  0.09 ---- -0.26 0.07 -0.89 <0.001  0.10 ---- -0.04 0.89 -0.44 0.19 

Couple conflictf  0.05 ---- 0.27 0.06 0.68 <0.001  0.09 ---- -0.02 0.94 0.10 0.76 

Note. Bolding denotes significant result. aAdjusted for child (age, sex, internalizing disorder, externalizing disorder, recruitment cohort) and family factors 

(parent high school completion, Socio-Economic Indexes for Areas Disadvantage Index and school clustering) bN ranges from 157 to 179, with a lower n 

for couple variables and missing parent education data c N ranges from 64 to 87, with a lower n for couple variables and missing parent education data d N 

ranges from 41 to 57, with a lower n for couple variables and missing parent education data e Measured by the K6 f Measured by the Longitudinal Study of 

Australian Children Parenting and Couple Scales g Measured by the Child Health Questionnaire – Family Quality of Life Scale.
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Table 15. Unadjusted and adjusted differences in family functioning for children with ADHD+ASD controls compared to ADHD group  

 Unadjusted (n = 255 – 312)  Adjusteda (n = 252 – 308) 

Outcomes  ADHD 

(n = 99) 

Control  

(n = 180) 

ADHD+ASD 

(n = 65) 

  ADHD 

(n=87b) 

Control 

(n =179c) 

ADHD+ASD 

(n = 57d) 

 R2  β p β p  R2  β p β p 

Family quality of lifeg              

    Emotional impact  0.49 ---- 1.18 <0.001 -0.42 <0.001  0.52 ---- 0.62 <0.001 -0.32 0.01 

    Family impact  0.41 ---- 0.99 <0.001 -0.51 <0.001  0.49 ---- 0.36 0.04 -0.30 0.03 

    Time impact  0.26 ---- 0.69 <0.001 -0.64 <0.001  0.34 ---- 0.42 0.04 -0.49 0.001 

Parent mental healthe  0.17 ---- -0.56 <0.001 0.280 0.08  0.27 ---- 0.16 0.45 0.03 0.86 

Parental warmthf  0.01 ---- 0.20 0.12 0.05 0.76  0.11 ---- -0.21 0.37 0.09 0.61 

Hostile parentingf  0.20 ---- -0.93 <0.001 0.17 0.26  0.27 ---- -0.11 0.58 0.02 0.88 

Consistent parentingf 0.08 ---- 0.53 <0.001 -0.11 0.51  0.14 ---- 0.17 0.44 0.08 0.63 

Parental self-efficacyf  0.10 ---- 0.73 <0.001 0.19 0.24  0.17 ---- -0.02 0.92 0.42 0.01 

Couple supportf  0.09 ---- 0.26 0.07 -0.63 0.001  0.10 ---- 0.04 0.89 -0.40 0.06 

Couple conflictf  0.05 ---- -0.27 0.06 0.41 0.04  0.09 ---- 0.02 0.94 0.12 0.57 

Note. Bolding denotes significant result aAdjusted for child (age, sex, internalizing disorder, externalizing disorder, recruitment cohort) and family 

factors (parent high school completion and Socio-Economic Indexes for Areas Disadvantage Index and school clustering) b N ranges from 64 to 

87, with a lower n for couple variables and missing parent education data c N ranges from 157 to 179, with a lower n for couple variables and 

missing parent education data dN ranges from 41 to 57, with a lower n for couple variables and missing parent education data e Measured by the 

K6 f Measured by the Longitudinal Study of Australian Children Parenting and Couple Scales g Measured by the Child Health Questionnaire – 

Family Quality of Life Scale. 
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Figure 3. Study 3 Participant Flow 
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9. GENERAL DISCUSSION 

 

9.1 PRINCIPAL FINDINGS  

9.1.1 STUDY 1  

This study found that children with ADHD had over 10 times the risk of clinically 

elevated ASD symptoms, compared to non-ADHD controls. Almost one in four children with 

ADHD had clinically significant ASD symptoms (23%). Children with ADHD showed 

elevated ASD symptoms across all core domains specifically social interaction, 

communication and repetitive and stereotyped behaviours compared to children without 

ADHD. Unsurprisingly, greater ADHD symptom severity was associated with greater ASD 

symptom severity. Boys with ADHD, compared to girls with ADHD, had greater ASD 

symptom severity. Although ASD symptom severity was similar across the ADHD subtypes 

there was some evidence that greater hyperactive/impulsive symptoms were associated with 

greater ASD symptoms in children with ADHD. 

 

9.1.2 STUDY 2 

Greater ASD symptoms were associated with more peer problems for children with and 

without ADHD. Children with and without ADHD were less likely to demonstrate prosocial 

social behaviours if they had more ASD symptoms. Greater ASD symptoms were associated 

with more mental health difficulties for children with ADHD. Those who had greater ASD 

symptoms were 1.8 times more likely to have an internalising disorder and 1.5 times more 

likely to have an externalising disorder. The relationship between externalising disorder and 

ASD symptoms in children with ADHD was partly related to comorbid internalising disorders. 

In children with ADHD, parent and teacher-reported emotional problems were associated with 

greater ASD symptoms, as were parent-reported conduct problems. For control children, there 

was only evidence of an association between greater parent-reported emotional problems and 
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ASD symptoms. There was non-significant evidence of an association between internalising 

disorders, externalising disorders and ASD symptoms in children without ADHD.  

Greater ASD symptoms were initially associated with increased odds of the child 

having a moderate to large sleep problem for children with ADHD, but this attenuated in 

adjusted analyses, which appeared to be driven by the inclusion of socioeconomic status and 

ADHD symptom severity in adjusted models. For control children, there was no evidence of 

an association between SCQ scores and moderate to large sleep problems. ASD symptoms 

were independently associated with poorer QoL, across all subscales, for children with ADHD 

but this was not found for control children. 

 

9.1.3 STUDY 3 

In unadjusted dimensional analyses, higher ASD symptoms were associated with more 

couple conflict and poorer FQoL for all subscales, with some evidence for less couple support, 

more hostile parenting and poorer parent mental health. In adjusted dimensional analyses, 

higher ASD symptoms were only associated with poorer FQoL, across all subscales, with all 

other findings attenuating. The trend association between ASD symptoms and parent mental 

health attenuated due to meaningful associations with comorbid internalising disorder and 

ADHD symptom severity. The trend association, between ASD symptoms and hostile 

parenting, attenuated because of significant associations with comorbid externalising disorders, 

lower parent education attainment and greater ADHD symptom severity. Less couple support 

was found to be associated with lower socioeconomic status.  

In unadjusted categorical analyses, parents of children with ADHD+ASD reported 

more couple conflict, less couple support, poorer FQoL and a non-significant trend for greater 

mental health difficulties, compared to the ADHD group. In adjusted categorical analyses, 
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parents of children with ADHD+ASD had poorer parent self-efficacy, poorer FQoL and a non-

significant trend for less couple support, compared to parents of children with ADHD. 

In unadjusted categorical analyses, family functioning was significantly poorer for the 

ADHD and ADHD+ASD groups, compared to controls for most outcomes. In adjusted 

categorical analyses, all findings attenuated except FQoL was significantly poorer for the 

ADHD and ADHD+ASD groups, compared to controls.  

 

9.2 INTERPRETATION IN LIGHT OF PREVIOUS LITERATURE  

9.2.1 STUDY 1 

HYPOTHESIS 1. Children with ADHD would have more ASD symptoms across all 

domains, compared to non-ADHD controls. This hypothesis was supported. Interestingly, our 

finding that 23% of children with ADHD had clinically significant ASD symptoms is similar 

to reported rates in clinical samples (Kochhar et al., 2011b). Kochhar et al. (2011) found that 

28% of clinically referred children with ADHD had ASD symptoms within the clinical range, 

while Reiersen et al. (2007) found that 22% of children with ADHD, who were from the 

community, had clinically significant ASD symptoms, using the SRS. Our findings confirm 

that children with ADHD are more likely to have clinically elevated ASD symptoms, with 

prevalence rates similar in community and clinically referred samples.  

Previous literature is mixed regarding the types of ASD symptoms that are present in 

children with ADHD. Our findings are consistent with findings of elevated ASD symptoms 

across all three-core domains of ASD (Nijmeijer et al., 2009) and in contrast with research 

suggesting that only one core domain (repetitive or communication domain) is elevated in 

children with ADHD (Kochhar et al., 2011b; Polderman et al., 2014). In saying this, we did 

find the largest effect size (unadjusted = 0.8; adjusted 0.7) for the repetitive and stereotyped 

behaviours symptom domain, when comparing children with ADHD and children without 
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ADHD, which is consistent with Polderman et al.’s (2014) work, with smaller effect sizes for 

the communication (unadjusted = 0.6; adjusted = 0.5) and social interaction domains 

(unadjusted = 0.5; adjusted = 0.4).   

HYPOTHESIS 2. Greater ASD symptom severity would be observed in girls with 

ADHD compared to boys with ADHD. This hypothesis was not supported. Using parent 

reported ASD symptoms, boys with ADHD were more likely to have clinically significant ASD 

symptoms, compared to girls, which is consistent with Reiersen et al.’s (2007) population based 

work. In our study, the proportion of girls and boys scoring in the clinical range for ASD 

symptoms was equivalent, with no significant differences found. This finding is in contrast to 

Reiersen et al.’s (2007) study, which found that significantly more girls with combined type 

ADHD (75%) had clinically significant ASD symptoms, compared to 32% of boys with ADHD 

combined type. It is possible that this contrasting finding is due to a larger, more representative 

sample of girls in our study (n = 50 versus n = 19 in Reiersen’s study), or perhaps due our 

narrower age range, and differences in ASD measure (SCQ vs. SRS). When examining 

Reiersen’s paper more closely, there was evidence that her sample of girls with ADHD was 

more impaired than ours, with 37% of her sample of girls with ADHD (overall, not subtype 

specific) above the clinical cut off, compared to only 16% of ours, albeit on a different measure 

of ASD symptoms.  

HYPOTHESIS 3. Children with ADHD combined type would have more ASD 

symptoms compared to children with ADHD inattentive or hyperactive/impulsive type. This 

hypothesis was not supported. Our findings did not support a relationship between ADHD 

subtype and ASD symptoms. This is in contrast to the work of Reiersen et al. (2007), who 

found that children with ADHD combined and inattentive type were more likely to have 

elevated ASD symptoms and Ronald et al. (2014), who reported greater ASD symptoms in 

children with ADHD inattentive type. Due to this unexpected finding, we conducted more 
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detailed analyses to explore associations with ADHD symptom type more specifically. We 

initially found a significant relationship between hyperactive/impulsive symptoms and overall 

ASD symptoms in children with ADHD, similar to Kroger et al. (2011), but this attenuated in 

adjusted analyses. We found no relationship between inattentive symptoms and total ASD 

symptoms in children with ADHD. It should be noted though, that we had little variability in 

inattentive and hyperactive/impulsive scores, given that all children met criteria for ADHD, so 

the majority of scores were between 6 and 9. Given this, it may be that the presence of ASD 

symptoms is more associated with a greater cluster of ADHD symptoms overall, rather than 

the specific type of ADHD symptom domains. This explanation is consistent with the finding 

in past research of a tendency towards ‘double severity’, whereby children with greater ASD 

symptoms also have more severe ADHD symptom severity (Reiersen, 2011). It appears that 

greater ADHD symptom severity, defined as a greater number of total ADHD symptoms, is 

more related to the presence of ASD symptoms, than the presence of a specific type of ADHD 

symptoms.   

HYPOTHESIS 4. Greater ADHD symptom severity would be associated with more 

ASD symptoms. This hypothesis was supported. We found that children with more severe 

ADHD symptoms also had more severe ASD symptoms, a double severity as such. This finding 

held in adjusted analyses, when taking into account a number of other important child and 

family factors such as child internalising and externalising comorbidities and socioeconomic 

status. This finding is consistent with Van der Meer et al.’s (2012) work, in a mixed population-

based clinical sample of children with ADHD between the ages of 5 and 17 years, which found 

increasing ASD symptoms with greater ADHD symptom severity. Our finding is also aligned 

with St Pourcain’s (2011) argument that comorbid ASD symptoms may act as a marker of 

greater ADHD severity, and visa versa.  
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9.2.2 STUDY 2.  

HYPOTHESIS 1. Greater ASD symptom severity in children with and without ADHD 

would be associated with greater peer problems and less prosocial behaviours. This hypothesis 

was supported. This is to be expected given that social interaction impairments are at the core 

of ASDs. Children with ADHD, with significant ASD symptoms, have also been shown to 

have more peer problems by Van der Meer et al. (2012) and Kotte et al. (2013). Our work 

extends this area, by including a measure of prosocial behaviours, and thorough teacher-

reported measures, which to our knowledge, has not been done previously.  

HYPOTHESIS 2. Greater ASD symptom severity in children with and without ADHD 

would be associated with poorer child mental health. This hypothesis was partially supported. 

We found that greater ASD symptom severity was associated with more internalising 

symptoms in children with ADHD, but evidence was mixed regarding the association with 

externalising symptoms. The association between ASD symptoms and internalising disorders 

in children with ADHD has been found in previous studies (Martin et al., 2014; Reiersen & 

Todorov, 2011), but we are the first to examine this association by teacher report. This finding 

is consistent with what is already known about children with ASD more generally, that 

comorbid anxiety is common, as is mood disturbance (Bitsika & Sharpley, 2015; Gotham et 

al., 2015; Strang et al., 2012). Forty percent of young people with ASD are diagnosed with one 

or more anxiety disorders (van Steensel et al., 2011) and families of young people with ASD 

rate anxiety as one of the major issues requiring attention (McConachie et al., 2015). Similarly, 

a recent paper found, in a clinical sample of children with ADHD that 26% of children had one 

anxiety disorder and 39% had two (Sciberras, Lycett, et al., 2014).  

There were mixed findings regarding an association between ASD symptoms and 

externalising difficulties. Although we found an association between ASD symptoms and 

parent reported conduct difficulties when measured continuously, the relationship between 
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ASD symptoms and externalising disorders attenuated when taking into account the presence 

of an internalising disorder and other potentially confounding variables, which is consistent 

with some other studies (Kroger et al., 2011; Van der Meer et al., 2014). This may have been 

a consequence of different measurement tools. The lack of a significant association between 

ASD symptoms and externalising disorder makes sense, given that externalising disorders are 

more common in children with ADHD than ASD (54% ODD in ADHD sample (Efron et al., 

2014a) vs. 28% ODD in ASD sample (Simonoff et al., 2008) and 10% conduct disorder in 

ADHD sample (Efron et al., 2014a) vs. 3% conduct disorder in ASD sample (Simonoff et al., 

2008), however, our findings are suggestive of a relationship when conduct difficulties are 

measured dimensionally by parent report. In summary, there is clear evidence that internalising 

symptoms are associated with ASD symptoms in children with ADHD, with only some 

evidence of an association between ASD symptoms and externalising symptoms, with 

comorbid internalising symptoms partly explaining the association.  

HYPOTHESIS 3. Greater ASD symptom severity in children with and without ADHD 

would be associated with moderate to large sleep problems. This hypothesis was partially 

supported. We initially found that ASD symptom severity was associated with increased odds 

of having a moderate to large sleep problem for children with ADHD, but this attenuated when 

taking into account socioeconomic status and ADHD symptom severity. Our findings are 

consistent with the only other study in the area, which found that sleep problem severity did 

not differ between children with ADHD+ASD compared to ADHD alone (Thomas et al., 

2015). Our finding builds on this study, by suggesting that socioeconomic status and ADHD 

symptom severity may be particularly related to moderate to large sleep problems for children 

with ADHD elevated ASD symptoms.   

HYPOTHESIS 4. Greater ASD symptom severity in children with and without ADHD 

would be associated with poorer psychosocial QoL. This hypothesis was supported. Children 
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had poorer social, physical, psychological and school-based QoL, even when accounting for 

important covariates such as internalising and externalising comorbidities, socioeconomic 

status and gender. Whilst it is well established in the broader ADHD and ASD literature that 

children with ASD or ADHD had poorer QoL than typically developing children (Efron et al., 

2014b; van Steensel et al., 2012), our study is the first to indicate the independent contribution 

of ASD symptoms to poorer QoL in children with ADHD.  

 

9.2.3 STUDY 3. 

HYPOTHESIS 1. Greater ASD symptoms, when measured categorically and 

continuously, would be associated with poorer parent mental health. This hypothesis was 

partially supported. We found some evidence that parents of children with more ASD 

symptoms have poorer mental health, when measured continuously and categorically. 

However, these associations were non-significant trends, which attenuated due to meaningful 

associations with other variables including comorbid internalising disorders and ADHD 

symptom severity. Similarly, compared to controls, parents of children with ADHD had poorer 

mental health, as did parents of children with ADHD+ASD, however, this finding attenuated 

in adjusted analyses. We are the first to examine the contribution of ASD symptoms to poorer 

mental health in parents of children with ADHD.   

These findings suggest that it may be the accumulation of child comorbidities, as 

opposed to ASD symptoms, that contribute to poorer parent mental health. This is consistent 

with Hurtig et al. (2007), who found that families who had a child with ADHD plus an 

additional comorbidity were at greatest risk of poorer family functioning, even after controlling 

for ADHD symptom severity. Our work is consistent with previous findings, that parents of 

children with significant ASD or ADHD symptoms have poorer mental health, than parents of 

typically developing children (Cussen et al., 2012; Jellett et al., 2015; Sikora et al., 2013). This 
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study extends previous work by suggesting that child internalising comorbidities and ADHD 

symptom severity may be driving the poorer mental health observed in the ADHD+ASD group.  

HYPOTHESIS 2. Greater ASD symptoms, when measured categorically and 

dimensionally, would be associated with poorer FQoL. This hypothesis was supported. Our 

study is the first to examine that association between poorer FQoL in children with ADHD and 

ASD symptoms. It appears that ASD symptoms contribute to poorer FQoL, independent of 

other covariates, and that families of children with ADHD+ASD have poorer FQoL than 

families of children with ADHD alone. More specifically, our work demonstrates that parents 

of children with ADHD+ASD, due to their child’s behaviours, have less time to attend to their 

own personal needs, experience more worry about their child, and have greater restrictions on 

family activities, compared to parents of children with ADHD alone.  

It is well established in the literature that families of children with ADHD and ASD 

tend to have poorer family functioning than families of typically developing children (Jellett et 

al., 2015; Johnston & Mash, 2001; Sikora et al., 2013). What is less clear is what factors 

contribute to this poorer QoL, which is what we need to know to modify outcomes. Our finding 

is in contrast to the work on Kotte et al. (2013), who examined family functioning more 

generally (examining expression, conflict and cohesion in the family unit). Kotte et al. found 

no differences in family functioning between families who had a child with ADHD, compared 

to families who had a child with ADHD+ASD. It is likely that we found different results 

because we used a specific measure of FQoL from the Child Health Questionnaire, which was 

more specific to child health and behaviour than the measure used by Kotte et al. (2013). The 

measure of FQoL taps quite different constructs to those examined by the Moos Family 

Environment Scale used by Kotte et al. (2013). The Moos Family Environment Scale assesses 

the degree of expression, conflict and cohesion in the family. The FQoL scale measures the 

degree to which child behaviours 1) impact on time parents have for their own needs, 2) cause 
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parents worry and 3) impact on family activities. It is possible that the FQoL was able to tap 

the tangible day-to-day functioning impacts of having a child with ADHD and significant ASD 

symptoms.  

HYPOTHESIS 3. Greater ASD symptoms, when measured categorically and 

continuously, would be associated with poorer couple functioning (more conflict and less 

support). This hypothesis was partially supported. We found initial evidence that greater ASD 

symptoms, when measured dimensionally and categorically, were associated with more couple 

conflict for parents of children with ADHD, however, findings attenuated in adjusted analyses. 

Similarly for less couple support, ASD symptoms were somewhat related when measured 

continuously, and significantly related when examined categorically. Couples who had a child 

with ADHD+ASD reported less couple support than couples whom a child who has ADHD 

only, with lower socioeconomic status also predictive of poorer couple support. This may be 

because those of lower socioeconomic status have less access to other sources of support, so 

they are more reliant on their partner for support in their parenting role (Zubrick et al., 2013). 

No previous work has examined couple functioning and the contribution of ASD symptoms in 

children with ADHD. Our work indicates that there is some association between more ASD 

symptoms and poorer couple functioning, but other child and family variables account for this 

relationship. It appears that couples who have a child with ADHD+ASD may feel less 

supported by their partner in their parenting role, than parents of a child with ADHD only, 

particularly if they are of lower socioeconomic status.   

HYPOTHESIS 4. Greater ASD symptoms, when measured categorically and 

continuously, would be associated with more parenting difficulties (lower parent self-efficacy, 

less parenting consistency and parental warmth and more hostile parenting). This hypothesis 

was partially supported. There was some evidence that greater ASD symptoms contribute to 

more parenting difficulties in two domains; more hostile parenting and less confidence in one’s 
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parenting abilities. The association between ASD symptoms and more hostile parenting was 

partly accounted for by externalising behaviours, parent education level and ADHD symptom 

severity. We found clear evidence that parents of children with ADHD+ASD were less 

confident in their parenting abilities than parents of children with ADHD alone, even after 

accounting for covariates. It is well established that parents of children with 

neurodevelopmental disorders have more parenting difficulties (REFS), as would be expected 

due to the additional challenges that come with the disorders. No previous work has specifically 

examined the relationship between parenting behaviours and ASD symptoms in children with 

ADHD. These findings suggest that greater ASD symptoms contribute to poorer parental self-

efficacy in families who are more vulnerable, with a child who has both ADHD and significant 

ASD symptoms.  

 

9.3 STUDY STRENGTHS  

This study has a number of strengths, which support the validity and importance of our 

research findings. Our study is one of only a few papers that have examined rates of ASD 

symptoms in a community or population based sample of children with ADHD. This is 

important, given that clinical samples tend to be more biased towards the severe end of the 

ADHD spectrum and have smaller samples of girls (male only or 80% plus). Population-based 

approaches have the advantage of providing findings that are more representative of the general 

population (E. Sciberras, 2014). Clinical studies also tend to have mostly boys with ADHD 

combined type. This limits our understanding of outcomes for girls with ADHD, and children 

with other ADHD subtypes, such as inattentive or hyperactive/impulsive. A further strength is 

the inclusion of a large sample of girls in our study (n = 50, 30.5%) and a greater diversity of 

ADHD subtypes (Inattentive type 37.8%, Hyperactive/impulsive type 11.6%), compared to 

previous clinical-based research, where most children have ADHD combined type. The large 
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overall sample size also gave us power to detect small effect sizes and split the sample into 

three groups, to allow for categorical comparisons. 

A further study strength was the use of a rigorous screening measure of ASD symptoms. 

Our main outcome measure, the SCQ Lifetime form, is the most researched ASD screening 

measure, with eleven studies examining the validity and reliability in a range of samples 

(Norris, 2010). The SCQ is also the most frequently used measure in previous research, 

allowing for clear comparison to previous research in the area.  Finally, from a feasibility 

perspective, the SCQ is briefer than other ASD screening measures (e.g. SRS), whilst retaining 

good psychometric properties (Allen, Silove, Williams, & Hutchins, 2007; Bolte, Westerwald, 

Holtmann, Freitag, & Poustka, 2011; Norris, 2010). In addition to using a rigorous measure of 

ASD symptoms, we examined ASD symptoms from a continuous and categorical perspective, 

which is aligned with the DSM-5’s approach (American Psychiatric Association, 2013).  

The response rates for CAP, including this study, are impressive (Schilpzand, Sciberras, 

Efron, Anderson, & Nicholson, 2015).. Where the SCQ was completed at interview, 100% of 

families completed the questionnaire. Where the SCQ was completed over the phone, our 

response rate was 84% (n = 153/182).  

A number of previous studies allocate participants to ADHD groups on the basis of 

clinician diagnosis, questionnaires, or file review, without follow up using a structured 

diagnostic interview (Clark et al., 1999; Gadow et al., 2009; Ghaziuddin et al., 2010; Hattori 

et al., 2006; Kanne et al., 2009; Luteijn et al., 2000; Mayes et al., 2012; Nijmeijer et al., 2009; 

Angela M. Reiersen et al., 2008; Van der Meer et al., 2012). Confirming ADHD diagnosis is 

important, as being clearly aware of the characteristics and severity of study samples, is central 

to determining the application of the results. This study confirmed ADHD and other 

comorbidities using a structured diagnostic interview, which was completed by blinded 

interviewers.  
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A further strength is our comprehensive measurement of child and family functioning. 

We assessed child mental health using both a diagnostic interview and validated parent- and 

teacher-reported measures. We have expanded previous research in the area by including a 

measure of child QoL and prosocial behaviours, which to our knowledge, have not been 

examined in previous research examining the association between ASD symptoms and child 

functioning for children with ADHD. Our inclusion of teacher-reported child functioning 

outcomes (e.g. child mental health, peer problems, quality of life) is a further strength. Teachers 

provide insight about the child’s functioning within the classroom environment, with particular 

relevance for the prosocial behaviour and peer problem measures. For our family functioning 

study, we measured the community around the child comprehensively, using measures of 

parent functioning, couple functioning and FQoL. This is the first study to examine the 

contribution of ASD symptoms to poorer FQoL in children with ADHD. 

Another strength was the effort to eliminate bias due to confounding variables. 

Confounding variables were identified a priori. Of note, our approach to statistical analyses 

was rigorous, controlling for a number of child and family characteristics that may explain the 

association between ASD symptoms and functioning outcomes. This understanding of what 

variables explain specific associations is likely to help us determine important targets for 

intervention.   

9.4 LIMITATIONS  

The study also has a number of limitations. Firstly, the cross-sectional design of the 

study means that directionality cannot be determined. Future research needs to examine the 

association between ASD symptoms and child and family functioning longitudinally to help us 

determine directionality. 

The DISC-IV, child assessment and parent questionnaire data were not collected 

concurrently with the SCQ data for Cohort 1. Whilst the most proximal measure was used 
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wherever possible, there is a possibility that a child’s presentation (e.g., internalising and 

externalising comorbidities and ADHD symptom severity) may have changed during the 18-

month period. With regard to our main measure, the SCQ is a screening, not a diagnostic 

measure of ASD. Future research could replicate our findings using the Autism Diagnostic 

Observation Schedule (ADOS) and the Autism Diagnostic Interview Revised (ADI-R), which 

is the gold standard for ASD diagnostic assessment. This measure would have allowed us to 

gather helpful information about the specificity of the SCQ (e.g. how many children with 

clinically significant ASD symptoms meet criteria for an Autism Spectrum Disorder based on 

the ADOS assessment?). Although parent and teacher reports of functioning were collected, 

child reported measures were not. Given that child-reported outcomes are particularly 

important for accurately measuring internalising symptoms, future research should replicate 

our findings by child-report. In addition, our family functioning variables only include one 

parents’ perspective. Our findings need replication using secondary caregiver reports. 

It is also acknowledged that our sleep evaluation was not comprehensive, although the 

item administered has well established correspondence with more detailed sleep measure 

(Lycett et al., 2015). Our measure of parent mental health was also brief (K6). Similarly, our 

measures of social functioning (SDQ Peer Problems and Prosocial behaviour) were relatively 

brief. It would have also been ideal to include a more in depth measure of QoL and have a QoL 

child-reported measure. Lastly, the samples in our subgroup analyses were relatively small, 

especially in the ADHD+ASD group. Our findings should be replicated with a larger 

ADHD+ASD in particular.  

9.5 IMPLICATIONS  

9.5.1 CLINICAL PRACTICE. Our first study highlighted the importance of taking a multi-

dimensional approach to assessing children with ADHD, which incorporates an assessment of 

children’s ASD symptoms. Our findings show that this is particularly important for boys with 
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ADHD, and children with more severe ADHD symptoms, as they are more likely to have 

clinically significant ASD symptoms. A recent paper showed that there is often a three year 

delay in the diagnosis of ASD, for children who were initially diagnosed with ADHD 

(Miodovnik et al., 2015). This may be because clinicians are not considering the comorbid 

diagnosis of ASD from the point of initial assessment. Children who were diagnosed with 

ADHD first were almost thirty times more likely to receive their ASD diagnosis after the age 

six years. This delay in diagnosis means that children miss out on early intervention and 

funding, which is available to children in Australia if they are diagnosed before the age of 7 

years. In addition, research suggests that children with ADHD and clinically elevated ASD 

symptoms may be at risk of persistent ADHD symptoms over time, compared to children with 

ADHD alone (St. Pourcain et al., 2011). The assessment and diagnosis of ASD, where 

appropriate, may be an important prognostic indicator for clinicians.  

There is a general argument within the literature that the co-occurrence of ADHD and ASD 

is likely to indicate a more severe phenotype than ADHD alone. Our findings of ‘double 

hazard’, whereby children with greater ASD symptoms also have more internalising disorders, 

emotional and conduct difficulties, peer problems and greater ADHD symptom severity adds 

weight to this argument. Similarly, comorbid internalising and externalising disorders, ADHD 

symptom severity, and lower socioeconomic status appear to contribute to family functioning 

difficulties. Clinically, it may be helpful to consider children with ADHD and clinically 

significant ASD symptoms as having a more severe neurodevelopmental disability, rather than 

two separate diagnoses. Our study adds weight to the debate within the literature, which says 

that it may be comorbidity, rather than particular symptoms per say (e.g. ADHD, ASD, 

internalising) that contribute to family functioning difficulties, given that many of the 

associations attenuated when adjusting for other comorbidities in our study.  
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We found strong evidence that ASD symptoms contribute to poorer FQoL. Poorer FQoL 

ratings on the CHQ suggest that children’s behaviours are impacting the family and parent’s 

ability to meet their own needs, and do things that the family do together. There is an element 

to which the concept of ‘in our world, in their own way’ applies here, which a phrase often 

used to describe the experience of children on the autism spectrum. Some family activities may 

be too tricky, whilst others more possible. Clinicians can play an active role in reducing the 

impact of the child’s ASD symptoms on family life. Goals for family activities, as well as 

parent goals for their own needs, could be incorporated into a treatment plan, generated 

collaboratively with the child, their siblings and parents. These goals may require scaffolding, 

problem solving, and new skills to be learnt along the way, but clinician support may well help 

families to priories their own needs and family activities, that may be currently limited by their 

child’s behaviours. The CHQ (Landgraf & Abetz, 1996 ), FQoL scale provides a tangible way 

of measuring change over time in the family environment, and could be a helpful way to ‘hold 

the family in mind’ during the treatment process.  

9.5.2 FUTURE RESEARCH. Current treatment approaches are often offered in silos where 

by children are offered treatments from the ASD or ADHD service model. What we need to 

know is how can we improve child and family functioning outcomes for children with both 

conditions – ADHD and ASD? Future research needs to examine whether evidence based 

interventions for children with ASD are effective in treating ASD symptoms in children with 

ADHD. Do these interventions lead to improvements in child and family functioning for 

children with ADHD and clinically significant ASD symptoms? Research needs to examine 

which are the key treatment targets to improving child functioning – should ASD symptoms 

be the target or comorbid features, such as anxiety difficulties? 

Further research needs to examine the mechanisms by which ASD contributes to poorer 

FQoL and the ways by which FQoL can be improved. Given that poorer FQoL is specifically 
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about the child’s behaviours restricting parents being able to meet their own needs, and the 

family being able to do activities together, this may involve placing limits around the child’s 

behaviours. The Triple P parenting program has recently been adapted for children with 

neurodevelopmental disabilities (called Stepping Stones), with a specific focus on behavioural 

management (Tellegen & Sanders, 2013). RCT trials have shown that the Stepping Stones 

program can be effective in reducing child behaviour problems and improving parental self-

efficacy, and a range of other outcomes (Sofronoff, Jahnel, & Sanders, 2011; Whittingham, 

Sofronoff, Sheffield, & Sanders, 2009).  It would be interesting to see if such a program 

improved FQoL and parental self-efficacy for families who a child who has ADHD+ASD.  

It would also be interesting to better understand which factors need to change for child 

and family functioning outcomes to improve to children with ADHD+ASD. Our research 

suggests that ASD symptoms and other comorbidities are important to consider. Future 

research needs to examine whether FQoL only improves when ASD symptoms reduce, or 

whether we can improve FQoL by targeting behaviours associated with ASD – like anxiety. 

For example, one pilot randomised controlled trial by Sciberras et al. (2015) found that treating 

anxiety in children with ADHD was associated with marked improvements in family 

functioning, with a one standard deviation improvement in parent mental health for families in 

the intervention group. Given that the evidence base for interventions that improve ASD 

symptoms specifically is limited, targeting comorbidities in this at risk group may be a helpful 

way forward.  

As suggested in a recent paper by Davis (2012), we need to know more about the types 

of social skills difficulties these children have, and the impact of these difficulties on 

developmental trajectories, in order to establish tailored, evidenced-based psycho-social 

interventions that may improve functioning for these children. Establishing, piloting and 

researching interventions could be seen as a medium term goal, with the initial goal of better 
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characterising the difficulties seen in this group, to ensure the appropriateness of these 

interventions. One way of doing this may be to examine the relationship between ADHD 

symptoms and ASD symptoms longitudinally, across a number of developmental periods 

(Reiersen, 2011). This longitudinal research may also allow us to see whether high ASD 

symptoms in ADHD is a marker of severity by assessing the risk for additional psychological 

disorders in children with ADHD+ASD, compared to those with only one diagnosis (Reiersen, 

2011).  

9.6 CONCLUSION.  Little is known about what improves outcomes for children with ADHD. 

The Children’s Attention Project was designed to address this question, with the goal of 

identifying risk and protective factors for better and poorer outcomes. Our study indicates that 

children with ADHD are more likely to have ASD symptoms than children without ADHD. 

Boys appear to be at particular risk of comorbid ASD, as are those with more severe ADHD 

symptoms. We have found associations between more ASD symptoms and a range of child and 

family functioning difficulties, suggesting that ASD symptoms in children with ADHD is a 

risk factor for poorer outcomes. It appears that the relationship between ASD symptoms and 

broader family functioning is largely driven by other comorbidities, with FQoL independently 

associated with ASD symptoms. Future research needs to determine the key modifiable factors 

for improving child and family functioning for children with ADHD and ASD.  
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Introduction. More often than not, Autism Spectrum Disorder (ASD) and Attention Deficit 

Hyperactivity Disorder (ADHD) co-occur (Melhior, Pryor, & Van der Waerden, 2015). There 

is good evidence that ASD and ADHD can be separate disorders however, co-occurrence of 

disorders is typically the rule, rather than the exception (Gillberg, 2010). Despite this, it has 

only been possible to diagnose both conditions together in the last few years (Leitner, 2014). 

This paper is intended to be a two-year update of research examining the comorbidity between 

ASD and ADHD. These two neurodevelopmental conditions are common and we know 

children with these conditions present with additional challenges in the social, emotional and 

physical domains (Gillberg & Fernell, 2014). This can lead us to focus on the things that are 

trickier for children with ADHD and ASD, rather focusing on the things they can do - their 

strengths and interests. What we want to know is does having ADHD and ASD make things 

doubly worse for these kids? (Reiersen, 2011). Rosenbaum and Gorter’s (2011) model, based 

on the International Classification of Functioning (ICF) Health and Disabilities framework, has 
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been particularly helpful in focusing the research community on health and strengths, not just 

disability and impairments (Rosenbaum & Gorter, 2011). For this reason, I will frame the 

research update around these core areas, Fitness and Function, Friendships, Family and Fun, 

and finally, the Future.  

ADHD and ASD. The core impairments for children with ADHD are inattention and/or 

hyperactivity/impulsivity, with social and communication difficulties core for children with 

ASD (Gargaro, Rinehart, Bradshaw, Tonge, & Sheppard, 2011). We know that around 18% of 

children with ADHD also have ASD symptoms in the clinical range (Kotte et al., 2013). In 

Australia and around the world, a diagnosis of ASD often leads to more intervention and 

schooling support (Randall et al., 2015). This has led to a phenomenon whereby ASD plus 

comorbidities that warrant treatment (e.g. ADHD, anxiety) is diagnosed as ASD-only (Randall 

et al., 2015). Gillberg points out that this ASD-only approach puts children at risk of not 

receiving adequate support for comorbid conditions that can often be just as, if not more 

impairing than ASD (Gillberg & Fernell, 2014). We know that children with ASD+ADHD 

have a more severe emotional and behavioural disturbance than children with ADHD or ASD 

only (Gargaro et al., 2014).  

Fitness and Function. Physical activity, play and participation are core business for 

children, including those with ASD and ADHD. Some very interesting work is being done at 

the Deakin Child Study Centre, considering the relationship between children’s gross motor 

skills and their participation in physical activity and play. There is evidence that children with 

ASD and ADHD have a different gait (way of walking) than children without these conditions 

(Nayate et al., 2012; Papadopoulos, McGinley, Bradshaw, & Rinehart, 2014). We know that 

children with ASD often have difficulties joining in with their peers, likely due to the social 

and communication difficulties at the core of ASD. However, recently the research community 

has wondered if the differences in gait, and motor difficulties we see in children with ASD, 
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may lead children to be less involved in physical activity and play, giving them less 

opportunities to practice these skills, leading to less confidence and participation. Could a 

modifiable factor be helping children with their motor skills? This may be a tangible way to 

help children with ASD to be more physically active and involved in play with their peers. 

Rosenbaum and Gorter (2011) make the important point that we need to encourage children 

with neurodevelopmental disorders to engage in play and sport in their own way, which is 

unlikely to be the same as their peers. Recent research has shown emotional and behavioural 

difficulties in children with ADHD and ASD are partly related to poorer physical quality of 

life (Thomas, Sciberras, Lycett, Papadopoulos, & Rinehart, 2015), further highlighting the 

importance of research in this area. Deakin University, the Australian Football League (AFL) 

and Irabina Autism Services have recently partnered to develop an evidence-based tool, the 

AFL AusKick ToolKit, to identify current barriers to including children with ASD and other 

developmental disorders in Auskick football.  

Friendships, Family and Fun. We don’t yet understand what helps children with these 

neurodevelopmental disorders build friendships, but this is an important question to answer. 

We know that having a secure attachment to your parents and friendships with similar aged 

peers is an important part of development (Sivaratnam, Newman, Tonge, & Rinehart, 2015). 

Parents are a crucial part of the team when supporting children with ADHD and ASD. I often 

say to parents “You are the expert on your child. Together we can set goals to try to make 

things better”. Our preliminary works suggests that clinically significant ASD symptoms in 

children with ADHD were associated with poorer family quality of life, more couple conflict 

and parents not feeling well supported by their partner. To support children with ADHD and 

ASD, we need to support their parents and family. Recent research has shown that a brief, 

tailored behavioural sleep program called Sleeping Sound significantly improves sleep and 

broader social, emotional and behavioural wellbeing for children with ADHD and ASD 
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(Papadopoulos et al., 2015). Perhaps improving sleep, like improving motor skills, is a 

modifiable factor for children with ADHD and ASD and can be one way of making life easier 

for children and their parents.  Lastly, but most importantly, we need to ask kids what they like 

to do! Personalising our interventions around a child’s interests and strengths is key to engaging 

them and improving long term outcomes. As I often say “if you’ve met one child with ASD, 

you’ve met one child with ASD!”. We need an individualised, formulation based approach to 

our treatment of children with neurodevelopmental disorders. A ‘one size fits all’ approach, 

based on diagnosis alone, is not enough.   

Conclusion. ASD and ADHD often co-occur, with comorbidity typically the rule, rather 

than the exception. We know that a child’s physical functioning is linked to their psychosocial 

quality of life, and that children with ASD have a different gait to children without ASD. What 

we need to find out is whether children with ASD have motor difficulties that may impact on 

their ability to participate in play (e.g. sport), a primary ‘function’ of being a child. Improving 

motor skills may be one modifiable factor in improving fitness, function and participation for 

children with neurodevelopmental disorders. Having comorbid ASD symptoms in children 

with ADHD is associated with peer problems, emotional difficulties and poorer quality of life 

for children, and poorer family quality of life and couple relationship difficulties for their 

parents. There is evidence that we can improve sleep and broader outcomes for children with 

ADHD and ASD using a brief behavioural sleep program. More research is needed to examine 

other ways that we can improve outcomes for children and their families, particularly in the 

areas of forming friendships and supporting parents. Rosenbaum’s model, based on the ICF 

model, provides a helpful way for us to think, allowing us to devise an individual plan for each 

child, in conjunction with their parents, which goes beyond their diagnosis and holds their 

future in mind.  
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Antisocial behavior, including aggression and frequent interpersonal conflict, has long been 

observed as a common feature of frontostriatal impairment. Following Phineas Gage’s famous 

accident, which involved extensive damage to ventral and dorsal aspects of the frontal lobe, 

friends and colleagues noted his tendency toward aggressive, offensive, and generally 

antisocial behavior (although this account is potentially somewhat apocryphal; McMillan, 

2000; Horn et al., 2012). Unlike many of the disorders presented in this volume, those with 

Oppositional Defiant Disorder (ODD) or Conduct Disorder (CD), particularly childhood onset 

CD, can have involvement with the criminal justice system from an early age. While perhaps 

not as widely studied as other neurodevelopmental disorders, there is evidence for a range of 

neuropsychological and neurobiological impairments in ODD/CD that are closely related to 

frontostriatal circuitry.  

 

Case study 

Max, an eight-year-old boy, was referred for a clinical psychology assessment by his 

pediatrician. Max’s parents reported frequent occasions where Max would lose his temper with 

his parents and sisters, often without a clear trigger and that he often blamed others for his 

mistakes. They also noted that Max rarely did what he was asked to the point in which it was 
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having a great impact on Max and the family’s functioning. Max’s two older sisters described 

how Max would deliberately annoy them while they were doing their homework almost every 

day and that he been observed to ruin family property on multiple occasions.  

Max’s classroom teacher reported a similar history of oppositional behaviour and property 

destruction at school over the past year, with these behaviours contributing to academic and 

social difficulties. She said that Max persistently annoyed his peers, leading him to become 

increasingly isolated from them. He had also initiated four physical fights with peers over the 

past year. A cognitive assessment showed that Max’s intellectual abilities were in the High 

Average Range, with superior abilities in perceptual reasoning. 

Following assessment, Max was diagnosed with moderate ODD according to DSM-5 

criteria. The psychologist noted that Max also exhibited early signs of CD (e.g., deliberate 

destruction of property and initiating physical fights), but this was not sufficient for a diagnosis.  

Parent training with a Clinical Psychologist was recommended for his parents and ongoing 

pediatrician review.  

When Max was in Year 7, he was re-referred to the psychology service. The referring 

pediatrician noted that Max had deteriorating academic and social functioning. He had initiated 

a number of physical fights with peers at high school leading to significant injuries, made daily 

verbal threats to his teachers and parents, and had stayed out past midnight on four occasions, 

despite a 9pm curfew set by his parents. Max’s daily verbal threats led his classroom teacher 

to become visually upset, eventually needing to take sick leave from her work at the school. 

Max was reported to be cold and uncaring in response to his teacher’s distress. They were also 

concerned by the number of suspensions he had received, with the most recent suspension 

given when Max graffitied the school hall. The pediatrician also noted that Max’s school was 

concerned about his unexplained absences from school, which had occurred consistently 

throughout the year, with a week long absence in fourth term. Max was reported to consistently 
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show a similar lack of remorse and empathy towards his peer and his mother.  Max was 

diagnosed with moderate DSM-5 CD, Childhood-Onset type, with limited prosocial emotions, 

specifically a lack of empathy and a lack of remorse.  

 

Clinical Description, Etiology and Epidemiology 

ODD and CD are described in the ‘Disruptive, Impulse-Control, and Conduct 

Disorders’ section of the Diagnostic and Statistical Manual of Mental Disorders Version 5 

(DSM-5) (American Psychiatric Association, 2013). The hallmark features of these disorders 

are difficulties in emotional and behavioural self-control, which manifest in behaviours that 

violate the rights of others (American Psychiatric Association, 2013; Klahr & Burt, 2014). 

These are disorders that have their origins in childhood or adolescence; it is rare for either of 

these disorders to appear for the first time in adulthood (Blair, Leibenluft, & Pine, 2014). Most 

adolescents with CD have previously met criteria for ODD, however, it is important to note 

that the majority of children with ODD do not go on to meet the full criteria for CD (Blair et 

al., 2014; Rowe, Costello, Angold, Copeland, & Maughan, 2010).  

 

Clinical presentation and diagnosis 

Within DSM-5, ODD is diagnosed on the basis of a pattern of ‘angry/irritable mood’ 

(e.g., often loses temper), ‘argumentative/defiant behavior’ (e.g., often argues with authority 

figures), or vindictiveness (American Psychiatric Association, 2013).  Symptoms need to be 

present for 6 months and occur during interactions with at least one person that is not a sibling. 

In order to meet diagnostic criteria, the behaviours must result in distress to the individual or 

others or need to have a negative impact on daily functioning. ODD behaviours may only 

manifest in one setting, typically home, however, the pervasiveness of symptoms is usually 

reflective of the severity of the disorder (American Psychiatric Association, 2013).  
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CD is a more severe behavioural disorder characterized by repetitive and persistent 

behaviour that violates the basic rights of others or major age-appropriate societal norms 

(American Psychiatric Association, 2013). Fifteen CD symptoms are included in the diagnostic 

criteria, categorised across four domains including aggression to people and animals, 

destruction of property, deceitfulness or theft, and serious violations of rules. However, only 3 

behaviours need to be present over the past 12 months (with at least one in the past 6 months) 

in order to make a diagnosis, which makes the clinical presentation of CD quite heterogeneous 

(Klahr & Burt, 2014). For example, physical or overtly aggressive behaviour appears to be 

distinct from non-aggressive rule-breaking behaviour (Frick et al., 1993). Physical aggression 

seems to be a more stable interpersonal trait with early physical aggression being predictive of 

later physical aggression (Blair et al., 2014). While physical aggression generally tends to 

decline with age, nonaggressive rule breaking behaviour sharply increases from childhood to 

adolescence (Blair et al., 2014; Maughan, Rowe, Messer, Goodman, & Meltzer, 2004). 

In order to diagnose CD, the behaviours must cause clinically significant impairment 

in functioning and the pattern of behavior needs to be present across multiple settings 

(American Psychiatric Association, 2013). The DSM-5 criteria includes two important 

specifiers, which are likely to be important when considering the neuropsychological and 

neurobiological underpinning of CD, namely age of onset and the presence of callous and 

unemotional (CU) traits. 

 

Developmental progression and outcomes 

Although CD can occur during the early preschool school years, the first signs of the 

condition typically emerge from middle childhood through to middle adolescence. Based on 

age of onset, CD can be classified according to two main subtypes, childhood onset subtype, 

with at least one behaviour present prior to age 10 years, and adolescent onset subtype 
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(American Psychiatric Association, 2013). Adolescents with the childhood onset type are more 

likely to have a history of ODD (American Psychiatric Association, 2013). The less serious 

symptoms of CD tend to emerge first (e.g. lying, shoplifting), with more severe symptoms 

emerging later in its developmental progression (e.g., rape, theft while confronting victim). 

Nevertheless there is a great deal of heterogeneity in the presentation and course of CD. 

For most, the disorder remits in adulthood, particularly for those presenting with the 

adolescent type, but those with childhood onset CD carry a poorer prognosis including 

increased physical aggression, poorer social relationships, elevated comorbid disorders, and 

increased persistence into adulthood, in comparison to the adolescent onset subtype (Blair et 

al., 2014; Klahr & Burt, 2014). As a group, youth with CD are at risk for multiple psychiatric 

disorders in adulthood including anxiety, mood, impulse-control, psychotic and substance-

related disorders in adulthood (Morcillo et al., 2012).   

More broadly, CD is associated with a number of negative functional outcomes 

including school suspension/expulsion, risky sexual behavior (e.g., sexually transmitted 

diseases, unplanned pregnancies), physical injuries from accidents/fights, contact with the 

criminal justice system, earlier onset of sexual behavior and substance abuse (Elkins, McGue, 

& Iacono, 2007; American Psychiatric Association, 2013; Burke, Rowe, & Boylan, 2014).  

ODD symptoms often emerge during preschool and it is rare for symptoms to first 

emerge later in adolescence. Although most children with ODD do not go on to have CD, the 

disorder is not benign (Rowe et al., 2010). Children with ODD are at later risk for anxiety and 

mood disorder even in the absence of CD (Rowe et al., 2010). The presence of defiant, 

argumentative and vindictive ODD symptoms convey the most risk for CD, whereas the angry-

irritable mood ODD symptoms place children at particular risk of internalising disorders 

(Leadbeater & Homel, 2015). As a group, children with ODD are also at risk of poorer adult 
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outcomes including antisocial behavior, impulse-control problems and substance abuse 

(Morcillo et al. 2012).  

ODD and CD are considered to be developmental precursors to diagnoses made in 

adulthood, such as antisocial personality disorder and psychopathy (Blair et al., 2014). Similar 

to ODD and CD, these conditions involve a high level of interpersonal conflict and a violation 

of the rights of others. Unsurprisingly, prevalence rates among incarcerated populations are 

high (Boduszek, Belsher, Dhingra, & Ioannou, 2013; Teplin, Abram, McClelland, Dulcan, & 

Mericle, 2002).  

 

Presence of Callous and Unemotional (CU) traits 

CU traits, including a lack of empathy and guilt, are present in 10-50% of youth with 

CD (Kahn, Frick, Youngstrom, Findling, & Youngstrom, 2012). The presence of CU traits, for 

both males and females with CD, is more likely predictive of a poorer prognosis, characterized 

by a more severe, aggressive, and persistent pattern of antisocial behaviour compared to youth 

with CD without CU traits (Blair et al., 2014; Frick & White, 2008; Kahn et al., 2012). CU 

traits appear to be more elevated in the childhood onset version of the disorder and may have 

stronger neurocognitive underpinnings (Blair et al., 2014).  

The ‘limited prosocial emotions’ specifier can be used to note the presence of CU traits 

in youth with CD (American Psychiatric Association, 2013). This specifier was an important 

addition to the DSM-5 that recognised the differential presentation and prognosis of CD in the 

presence or absence of CU. This specifier can be applied if two or more of the following 

characteristics have been present over the past 12 months across multiple relationships and 

settings (American Psychiatric Association, 2013, p.470):  
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1) Lack of remorse or guilt e.g., general lack of concern about negative consequences 

of actions;  

2) Callousness or lack of empathy e.g., disregards and unconcerned about feelings of 

others;  

3) Being unconcerned about poor or problematic performance; and  

4) Shallow or deficient affect (e.g., does not express feelings or show emotions to others 

except in ways that may be shallow or superficial.   

 

Prevalence 

 DSM-5 reports the prevalence of ODD and CD to be 3% (range: 1-11%) and 4% (range: 

2-10%), respectively (American Psychiatric Association, 2013). A recent meta-analysis 

examining the worldwide prevalence of mental health disorders in 41 studies across 27 

countries reported the prevalence of disruptive behavior disorders (ODD/CD) to be 5.7% (CI 

95% 4.0–8.1) and 3.6% (CI 95% 2.8–4.7) for ODD and 2.1% for CD (95% CI 1.6–2.9) 

(Polanczyk, Salum, Sugaya, & et al., 2015). The prevalence of ODD and CD is higher in males; 

accordingly, the majority of previous research has centred on males with these disorders, 

leaving females with CD a particularly under-researched group. There are more notable gender 

differences for physically aggressive behaviours than for non-aggressive rule breaking 

behaviour (Blair et al., 2014). 

 

Comorbidity 

ODD and CD rarely occur in isolation; the most common comorbidity is attention 

deficit/hyperactivity disorder (ADHD) (Efron et al., 2014; Martel, Nikolas, Jernigan, Friderici, 

& Nigg, 2012). Approximately one-third of children with severe ADHD go on to have CD 

(Beauchaine, Hinshaw, & Pang, 2010). ADHD symptoms often precede the development of 
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ODD symptoms, which in turn increases the risk for CD symptoms (Beauchaine et al., 2010). 

ADHD appears to be more strongly correlated with childhood onset CD and is more generally 

associated with greater impairment compared to CD alone (Pardini & Fite, 2010; Waschbusch, 

2002). Mood disorders, anxiety disorders, non-suicidal self-injury, substance use and learning 

disorders are also commonly associated with ODD and CD (Preyde et al, 2012; American 

Psychiatric Association, 2013; Blair et al., 2014). 

 

Aetiology 

A number of risk factors have been implicated in the development of ODD including 

harsh, inconsistent or neglectful parenting behaviours, a child temperament characterized by 

high emotional reactivity, and poor frustration tolerance (American Psychiatric Association, 

2013; Burke, Loeber, & Birmaher, 2002). Similarly, CD has been associated with a number of 

child factors including difficult infant temperament and cognitive and neuropsychological 

deficits, which are reviewed in the latter part of this chapter (Cunningham & Boyle, 2002; 

Stringaris, Maughan, & Goodman, 2010). Indeed, dysfunction within several frontostriatal 

circuits appears to be associated with both ODD and CD, and this is likely a result of the 

influence of both genetic and environmental factors on developmental of the central nervous 

system. A number of family and community level factors have also been linked with CD 

including parental rejection and neglect, hostile parenting practices, abuse history (physical 

and/or sexual), large family size, parental criminality, and a family history of psychopathology 

(e.g., CD, substance use disorders, mood disorders or ADHD) (American Psychiatric 

Association, 2013; Burke et al., 2002). Community level factors include a history of peer 

rejection, association with delinquent peer groups, and neighbourhood violence. The presence 

of multiple individual and family risk factors are particularly predictive of the childhood onset 
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subtype (Fairchild, van Goozen, Calder, & Goodyer, 2013; Frick & Viding, 2009), as opposed 

to the adolescent onset subtype.   

 The aetiology of CD may also differ depending on the presence of CU traits. Whilst 

aggression and CU traits have moderate-high heritability, CD without CU is more modestly 

influenced by genetics (Tuvblad & Beaver, 2013). Moreover, although positive and negative 

parenting practices have been longitudinally associated with CU (Waller, Gardner, & Hyde, 

2013), it has been suggested that the association between parenting practices and CD is not as 

strong when high CU traits are present (Klahr & Burt, 2014). It is likely that the relationship 

between parenting behaviours and CD and CU is bidirectional, as CU traits in youth are likely 

to elicit more negative parenting behaviours (Klahr & Burt, 2014). 

 

Evidence-based treatment for Oppositional Defiant Disorder and Conduct Disorder 

 

Treatment for Oppositional Defiant Disorder (ODD) 

Evidence based psychosocial interventions, such as Parent Child Interaction Therapy 

(PCIT), which is a parent training program, are the gold standard treatment for children and 

adolescents with ODD (Kapalka et al, 2015). Medication is sometimes used to treat comorbid 

conditions, or to manage aggression, but is not recommended as the sole intervention for ODD 

(Steiner & Remsing, 2007). The first line psychosocial treatment for children with ODD is 

parent training (Eyberg, Nelson, & Boggs, 2008). Established evidence based programs include 

Parent Child Interaction Therapy (McNeil & Hembree-Kigin, 2010), The Incredible Years 

(IY), Triple P Positive Parenting Program (Sanders, 1999), Parent Management Training – 

Oregon model (PMTO; Patterson & Reid, 1975) and Helping the Non-Compliant Child (HNC; 

McMahon & Forehand, 2003). Treatment for adolescents typically focuses on individual or 

group treatment for the child, with an adjunct of parent training (Wu et al., 2015). Current 
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evidence based programs include Problem Solving Skills training (PSST; Kazdin, 2010), a 

cognitive behavioural individual therapy program, with a focus on cognitive restructuring and 

problem solving, and Anger Control Training (ACT; Larson & Lochman, 2002), a group school 

based program targeting defiance towards teachers, with an individual and parent adjunct called 

Coping Power (Larson & Lochman, 2002). Randomised controlled trials of these programs 

show superior outcomes to waitlist and control groups, with significant reductions in ODD 

symptoms following treatment.  

 

Treatment for Conduct Disorder (CD) 

Guidelines for treating CD in children and adolescents suggest creating an individual 

treatment plan based on the type of CD symptoms and the age of symptom onset (Pardini & 

Frick, 2013). Behavioural parent-management training is recommended across all subtypes of 

CD, however the specific emphasis within parent training, and the selection of appropriate 

adjunct treatments, can be informed by the presenting CD subtype (Henggeler & Sheidow, 

2012; Klahr & Burt, 2014). Specific evidence based programs for CD include PSST (Kazdin, 

2010), Parent Management Training (PMT; (Kazdin, 2005), PCIT (McNeil & Hembree-Kigin, 

2010), Multi-systemic therapy (Henggeler & Borduin, 1990), functional family therapy 

(Alexander, 1994) and brief strategic family therapy (Szapocznik, 2003).  

Behavioural parent-management training is effective for those with CD and callous-

unemotional traits (CU), with some additional requirements (Klahr & Burt, 2014). Research 

suggests that treatment needs to focus on intensive highly structured positive reinforcement 

plans that are implemented across all settings (e.g. home and school; Klahr & Burt, 2014). It is 

recommended that psychotropic medication be considered for children with CD + CU traits at 

the commencement of therapy (Wu et al., 2015), together with multi-systemic therapy, given 

its comprehensive and intensive approach (Wagner, Borduin, Sawyer, & Dopp, 2014).  
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Any treatment plan needs to also consider intervention for comorbid conditions and 

difficulties that children with ODD or CD may present with. This commonly includes ADHD, 

social difficulties, internalising symptoms or academic problems (Pardini & Frick, 2013).  

A limitation of treatment studies in this area is that outcome evaluations do not specifically 

measure changes in frontostriatal deficits. Whilst a number of the treatment programs 

specifically target frontostriatal deficits, such as poor problem solving and impulsivity, 

treatment outcome studies rarely examine changes in these skills from a neuropsychological or 

physiological perspective. Future research would benefit from including this within treatment 

outcome evaluations.  

 

Neuropsychology of Oppositional Defiant Disorder/Conduct Disorder 

 

As noted above, psychosocial risk factors for ODD/CD have been explored at length (e.g., poor 

attachment, reduced academic performance, rearing within criminogenic environments, early 

aggressive behaviour; (Bassarath, 2001), but in this section we examine the likely frontostriatal 

contribution from a neuropsychological perspective. These studies of ODD/CD can be difficult 

to interpret, largely because of the aforementioned common comorbidities, and require careful 

study design to ensure that specific contributions from ODD/CD to neuropsychological 

impairment can be ascertained. This might involve, for instance, a matched ADHD group who 

are not comorbid for ODD/CD, or careful use of ADHD symptom measures that are then 

accounted for during statistical analyses. It is also apparent that despite a number of group-

level trends, neuropsychological aspects of CD/ODD are highly heterogeneous (Närhi, Lehto-

Salo, Ahonen, & Marttunen, 2010). There is also a lack of longitudinal data on the 

neuropsychology/neurobiology of these conditions (Blair et al., 2014), which is critical 

considering the developmental trajectory of ODD/CD. 
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Verbal ability 

Historically, perhaps the most commonly reported neuropsychological impairment in 

CD is reduced verbal ability (Bassarath, 2001; Hill, 2002; Närhi et al., 2010). Verbal ability 

has been measured in various ways, including the verbal scales of the Wechsler Intelligence 

Scale for Children (WISC) and more detailed language/verbal assessment. Importantly, these 

verbal deficits in CD are evident even after controlling for the influence of ADHD 

symptomatology/comorbidity (Déry, Toupin, Pauzé, Mercier, & Fortin, 1999), and have been 

associated with increased physical aggression and theft (Barker et al., 2011). 

 

Executive Function 

As noted, CD/ODD are typically comorbid with a range of other conditions for which 

developmental frontostriatal dysfunction is evident, most notably ADHD. Nevertheless, where 

CD/ODD have been examined, there is evidence for specific neuropsychological impairments 

in these conditions (Hill, 2002; Pajer et al., 2008; Teichner & Golden, 2000).  

Many of the studies conducted have examined executive abilities relevant to 

externalising behaviours; for instance, response inhibition and emotional regulation. These are 

often interpreted in the context of characteristic behaviours, including impulsiveness, 

aggression, and violence. For instance, children with CD demonstrate impaired delay of 

gratification (Dolan & Lennox, 2013), response disinhibition (Dougherty, Bjork, Marsh, & 

Moeller, 2000; Nigg, 2003), faster responding (Dougherty et al., 2000), and poor cognitive 

control for emotive stimuli (Euler, Sterzer, & Stadler, 2014). Increased response perseveration 

has also been reported in “pure” CD, but this was less impaired than among those with 

CD/ADHD (Matthys, Van Goozen, De Vries, Cohen-Kettenis, & Van Engeland, 1998), while 

Toupin et al. (Toupin, Déry, Pauzé, Mercier, & Fortin, 2000) found a range of executive 
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impairments (e.g., perseveration, poor planning, impaired conflict resolution) in CD after 

controlling for ADHD symptoms. When accounting for comorbid intellectual disability, Van 

Der Meer et al. (Van Der Meer & Van Der Meere, 2004) still found evidence for go/no go 

response disinhibition in CD. 

Nevertheless, there is evidence to suggest that many executive deficits that might be 

seen in CD/ODD are attributable to comorbid ADHD (Clark, Prior, & Kinsella, 2000; Déry et 

al., 1999; Dolan & Lennox, 2013), and thus not attributable to CD/ODD per se, while Narhi et 

al. (Närhi et al., 2010) suggest that CD is not associated with either visuospatial or memory 

impairments. Some authors have also warned against the use of many of these measures in 

clinical settings (P. J. Frick & Loney, 2000). 

 

Social Cognition: Facial emotion recognition, theory of mind, and empathy 

As children with CD consistently violate the rights of others, they can appear to have 

reduced empathy and a bias toward misinterpreting others’ emotions (e.g., attribution of 

hostility). Accordingly, most recent studies examining neuropsychological function in these 

groups have focused primarily on social cognitive abilities. Perhaps unsurprisingly, children 

with CD have been found to have reduced empathy and automatic facial mimicry, yet this is 

not identical to the social cognitive impairments seen in autism spectrum disorder (ASD; Bons 

et al., 2013). Children with CD also show deficits in facial affect recognition (Fairchild, Stobbe, 

Van Goozen, Calder, & Goodyer, 2010; Fairchild, Van Goozen, Calder, Stollery, & Goodyer, 

2009), particularly for negative emotions (Bowen, Morgan, Moore, & Van Goozen, 2014), 

which may lead to attribution errors in interpersonal settings. Results, however, are not 

consistent across all studies (Schepman, Taylor, Collishaw, & Fombonne, 2012), and an 

examination of girls with CD revealed no impairments in facial affect recognition (Pajer, 

Leininger, & Gardner, 2010), suggesting possible differential gender effects on CD. Children 
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with CD have shown impairment on “theory of mind” tasks assessing false beliefs (i.e., 

recognition that another individual can hold a belief that you know is factually incorrect), which 

is typically linked to dorsomedial prefrontal and temporoparietal regions, and considered 

characteristic of ASD (Happe & Frith, 1996).  

 

Developmental Neurobiology: Frontostriatal Impairments 

 

Relative to other neurodevelopmental disorders addressed in this volume, there have been 

relatively few neuroimaging and neurophysiological investigations of CD/ODD. Early studies 

employing electroencephalography (EEG) revealed a reduced P300 amplitude in children with 

CD (Bauer & Hesselbrock, 1999, 2003), which was broadly interpreted as reflecting delayed 

maturation of prefrontal regions critical for executive abilities. There is also evidence to 

suggest altered autonomic arousal in CD/ODD (Beauchaine, Katkin, Strassberg, & Snarr, 

2001; Fairchild et al., 2010; Herpertz et al., 2005), which has been related to deficits in 

motivation and social cognitive responsiveness. 

Structural neuroimaging (magnetic resonance imaging [MRI]) studies have revealed 

several anatomical differences in CD. Compared to healthy controls, boys with CD (some of 

which have comorbid ADHD) have shown reduced grey matter volume in orbitofrontal cortex, 

amygdala, and hippocampus (Huebner et al., 2008), while boys with CD/ODD also show 

evidence of a larger cavum septum pellucidum (indicative of abnormal brain development) 

(White et al., 2013) and reduced grey matter volume in temporal cortex (Michalska, Decety, 

Zeffiro, & Lahey, 2014) (although the latter study failed to replicate earlier studies 

demonstrating more widespread grey matter reductions in CD). Examining “pure” CD and 

ADHD groups, Stevens and Haney-Caron (Stevens & Haney-Caron, 2012) found extensive 

reductions in grey matter volume in children with CD, including frontostriatal regions. 
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Diffusion tensor imaging (DTI), which maps and assessed the integrity of white matter 

pathways in the brain, has revealed white matter abnormalities, with adolescents with CD 

showing increased fractional anisotropy (FA) in the uncinate fascicle, which links amygdala 

with orbitofrontal regions, even after accounting for comorbid ADHD (Passamonti et al., 

2012). Such abnormalities in limbic-prefrontal circuitry may relate to difficulties in regulating 

behavior in the context of strong emotionality, which is consistent with some of the 

neuropsychological data (Euler et al., 2014). By contrast, however, McAlonan et al. (2007) 

found that, among a small sample of children with ADHD, comorbid CD/ODD did not have a 

significant effect on grey and white matter volume, while Hummer et al. (Hummer, Wang, 

Kronenberger, Dunn, & Mathews, 2015) found that children with CD/ODD did not show grey 

matter volume or FA differences after accounting for ADHD. 

Functional neuroimaging studies of CD/ODD have also demonstrated specific evidence 

for neurobiological impairment. Children with CD/ODD display reduced amygdala activation 

when viewing fearful faces, and reduced functional connectivity between ventromedial cortex 

and amygdala (perhaps consistent with structural abnormalities in uncinate fascicle; 

(Passamonti et al., 2012; Marsh et al., 2008). In a series of studies involving “pure” groups of 

children with CD and ADHD, boys with CD demonstrated less activation in posterior cingulate 

and inferior parietal/superior temporal cortical regions during failed response inhibition (Rubia 

et al., 2008), reduced activity in frontal cortex, insula, hippocampus, and cerebellum during a 

sustained attention task (Rubia et al., 2009), and reduced activity in temporal, parietal, and 

occipital cortices during a cognitive flexibility task (Rubia et al., 2010). More recently, 

adolescent females with CD have shown reduced activity with orbitofrontal cortex and insula 

during facial emotion processing, yet these did not remain when controlling for ADHD 

symptoms (Fairchild et al., 2014). Although not examining CD/ODD per se, Cohn et al. (2015) 

found associations between abnormal resting-state connections and psychopathic traits among 
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adolescents who had had contact with the juvenile criminal justice system, including a link 

between enhanced connectivity in a frontal pole region and increased callous-unemotional 

traits (Cohn et al., 2015).  

 

Summary 

 

Children with CD/ODD show deficits in a range of abilities that are typically mediated by 

frontostriatal networks, including verbal ability, inhibitory control, facial emotion recognition, 

theory of mind, and verbal intelligence. Many of these impairments are evident even after 

accounting for comorbidities including ADHD and intellectual disability, although there 

remains much controversy as to the specific contribution of neuropsychological impairments 

to the cognitive profile of CD/ODD. Data from neurophysiological and neuroimaging studies 

provides evidence for impairments in a range of networks the brain, including prefrontal and 

limbic structures.  

 

Despite these studies, our neuropsychological and neurobiological understanding of CD/ODD 

remains quite limited. The research to date is characterized by small and confounded samples, 

a limited number of experimental paradigms, and somewhat inconsistent findings. Even where 

“pure” samples of CD/ODD are employed, this is generally a less representative sample and it 

is unclear whether the findings will generalize to those with, for example CD and ADHD, or 

CD and mood/anxiety disorder. The sheer variety of measures employed, even within a specific 

domain (e.g., response inhibition), also makes it difficult to summarise these studies. In 

addition, while there are several neuropsychological and neurobiological studies of CD, there 

are very few such studies of ODD. 
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Appendix D: Alternative Explanations to SCQ Items 

 

Alternate Explanations 

Social Communication Questionnaire (SCQ) 

Item 

  

 Question  Alternate explanation and 

example 

3 Stereotyped utterances Has she/he ever used odd 

phrases or said the same thing 

over and over in almost exactly 

the same way (either phrases 

that she/he has heard other 

people use or ones that she/he 

has made up)? 

For example, has your child 

ever said strange things or 

said the same thing 

repeatedly? This might be 

copying something someone 

else has said in almost 

exactly the same way, or 

repeating a sentence they 

have made up.  

8 Compulsions & rituals  

 

Has she/he ever had things that 

she/he seemed to do in a very 

particular way or order or 

rituals that she/he insisted that 

you go through?  

For example, has your child 

ever had a need for order, 

routine or doing things in a 

particular way? This may 

include lining up toys or 

needing to follow a strict 

schedule for activities.  

9 Inappropriate facial 

expression  

 

Has her/his facial expression 

usually seemed appropriate to 

the particular situation, as far as 

you could tell?  

Does your child’s facial 

expression usually match the 

situation? For example, 

smiling at appropriate times 

when feeling happy.  

33: Range of emotional 

expression  

When she/he was 4 to 5, did 

she/he show a normal range of 

facial expressions? 

For example, smiled when 

happy, frowned when sad & 

made other facial 

expressions indicating 
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surprise, fear, anger & 

disgust.  

34: Imitative social play When he/she was 4 to 5, did 

she/he ever spontaneously join 

in and try to copy the actions in 

social games, such as The 

Mulberry Bush or London 

Bridge is Falling Down. 

For example, if other 

children were singing & 

doing the actions of songs, 

would your child join in and 

imitate what the other 

children were doing? Ring a 

Ring a Rosy is another song 

that involves singing & 

children joining together to 

move & do the actions that 

you may be familiar with.  

37: Response to other 

children’s approaches 

When she/he was 4 to 5, did 

she/he respond positively when 

another child approached 

her/him? 

For example, did he/she join 

in or interact positively with 

the child when they were 

approached by other 

children? 
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APPENDIX F: CAP TEACHER QUESTIONNAIRE 
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APPENDIX G:  CONNERS ADHD INDEX TEACHER 

 

1.18 Here are some things teachers might say about their students. Please tell us about this 

student and what he/she has been like in the past 4 WEEKS. Read each item carefully, 

then mark how well it describes this student or how frequently it has happened in the past 

4 WEEKS. 

  

Rating: 

In the past 4 WEEKS, this 

was... 

Not true at all about this student. It never (or seldom) happened 

Just a little true about this student. It happened occasionally 

Pretty much true about this student. It happened often (or quite 

a bit) 

Very much true about this student. It happened very often 

(very frequently) 

 

Please fill in only one answer for each item. It is important to respond to every item. 

For items that you find difficult to answer, please give your best guess. 

 

In the past 4 WEEKS, this was … 

 

(Fill in one circle on each line) 

Not true 

at all  

(never, 

seldom) 

Just a little 

true 

(occasionall

y) 

Pretty 

much true  

(often, quite 

a bit) 

Very much 

true  

(very often, 

very 

frequent) 

1.  Fidgeting.  0 1 2 3 

2.  Does not seem to listen to what is being said to 

him/her.  
0 1 2 3 

3.  Doesn’t pay attention to details; makes 

careless mistakes.  
0 1 2 3 

4.  Inattentive, easily distracted.  0 1 2 3 

5.  Has trouble organizing tasks or activities.  0 1 2 3 

6.  Gives up easily on difficult tasks.  0 1 2 3 

7.  Fidgets or squirms in seat.  0 1 2 3 

8.  Restless or overactive.  0 1 2 3 

In the past 4 WEEKS, this was … 

 

(Fill in one circle on each line) 

Not true 

at all  

(never, 

seldom) 

Just a little 

true 

(occasionall

y) 

Pretty 

much true  

(often, quite 

a bit) 

Very much 

true  

(very often, 

very 

frequent) 

9.  Is easily distracted by sights or sounds.  0 1 2 3 

10. Interrupts others (for example, butts into 

conversations or games).  
0 1 2 3 

1 Conners 3™ AI-Teacher © Copyright Multi-Health Systems Inc. 2008. All rights 

reserved. 
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APPENDIX H: CAP ETHICS: ROYAL CHILDRENS HOSPITAL 
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APPENDIX I: CAP ETHICS: DEPARTMENT OF EDUCATION 
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APPENDIX J: CURRENT ETHICS: MONASH UNIVERSITY  
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APPENDIX K: CURRENT ETHICS: ROYAL CHILDRENS HOSPITAL 
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APPENDIX L: CAP PARENT INFORMATION STATEMENT 
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APPENDIX M: CAP PARENT CONSENT FORM 
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APPENDIX N: CAP TEACHER INFORMATION STATEMENT 
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APPENDIX O: CAP TEACHER CONSENT FORM 
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APPENDIX P: ACCEPTANCE EMAIL PAPER 1  

  

 




