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Abstract
Background: During adolescence, risk and opportunity are both elevated. Adolescents with
autism spectrum disorder (ASD) and ASD with co-occurring intellectual disability (ASD+ID)
must navigate this period of psychological and physical developmental changes with at least
one neurodevelopmental disorder. For children with these neurodevelopmental disorders,
adolescence is associated with an increased risk of the onset of mental health conditions and
excessive weight gain. For children without neurodevelopmental disorders, higher levels of
physical activity are associated with improved mental and physical health, and a
predominantly sedentary lifestyle is associated with poor health-related quality of life.
However, these relationships have been relatively unexplored for children with
neurodevelopmental disorders. The aim of this study was therefore to explore the
relationships between psychological wellbeing and physical factors (physical health and
physical activity) for adolescents with ASD and ASD+ID.
Methods: Participants were primary caregivers of 38 adolescents aged 12 – 19 years of
whom 23 had a diagnosis of ASD and 15 had a diagnosis of ASD+ID. Data were collected
through an online survey. Measures focused upon psychological wellbeing (mental health
and health-related quality of life) and physical factors (BMI, waist-to-height ratio, and
physical activity levels).
Results: Few relationships were found between the psychological wellbeing and physical
factors. For the total sample, higher levels of physical activity at school were related to
poorer mood. When split by diagnostic subgroup, higher physical activity at school was
related to higher uncertainty for the ASD+ID subgroup only.
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Discussion: The results of this study add to limited literature around wellbeing and physical
activity research for adolescents with ASD and ASD+ID. Differences were found between
adolescents with ASD and ASD+ID, highlighting the need for diagnostic specific research.
The relationships between physical activity at school and mental health warrant further
investigation to see if there may be any wellbeing benefit in physical activity for adolescents
with ASD, and especially for those with ASD+ID who need mental health support
alternatives to cognitive psychotherapy.
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Glossary of Terms
Term

Definition

Adolescence

A developmental transitional period of rapid growth and change
between childhood and adulthood

Affect

Refers to mood and interest/pleasure in this study

Anxiety disorder

Excessive fear response disproportionate to the stimulus

Autism Spectrum

Characterised by social/communication difficulties, repetitive

Disorder (ASD)

behaviours, and restricted interests

Body Mass Index (BMI)

Weight (kg) divided by height (m2) used for weight classification
(underweight, normal weight, overweight, and obese)

Cognitive Behaviour

A cognitive-based psychotherapy aimed to improve mental health

Therapy (CBT)

by identifying and changing disturbing thoughts

Depression

Negative mood, disinterest, and withdrawal, interfering with healthy
functioning

Health-related Quality of

Perceptions of functioning related to physical health and mental

Life (HRQoL)

health

Intellectual Disability (ID)

Deficits in social, intellectual, adaptive, and practical functioning;
associated with an IQ of 70 or less and onset before 18 years of age

Mental health

In the context of this research, mental health refers to mood,
interest, pleasure, and anxiety

Neurodevelopmental

Relating to the development of the brain and central nervous system

Obesity

Excessive amount of body fat impacting health (95th percentile or
greater according to growth charts)

Overweight

Higher weight than considered healthy (85th to <95th percentile
according to growth charts)

xi

Physical activity

Muscle-generated body movement that uses energy

Physical factors

Markers of physical health (BMI and waist-to-height ratio) and
measures of physical activity

Physical health

In the context of this research, discussed in terms of weight, and
measured as BMI and waist-to-height ratio

Psychological wellbeing

Represented in this study by mental health (affect and anxiety) and
HRQoL

Psychological wellbeing

Measures of mental health (affect and anxiety) and HRQoL

factors
Sedentary activity

Activity associated with resting, such as screen time

Vulnerable

Susceptible to harm; especially concerning mental health and
weight problems in the context of this research

Wellbeing

An overarching construct discussed here in terms of psychological
wellbeing (mental health and HRQoL) and physical health
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Chapter 1: Introduction
The aim of this study is to explore the relationships between psychological wellbeing
(mental health and health-related quality of life) and physical factors (markers of physical
health and physical activity) for adolescents with autism spectrum disorders (ASD) with and
without intellectual disability (ID). This chapter provides a brief overview of the background
and purposes of the study that led to the development of the research questions and
hypotheses. The significance of this study is described within the context of current research
before a discussion of the practical and theoretical implications of the research.
1.1 Background
Adolescence is a developmental period with psychological and physical impact, and
one that can be particularly challenging for children with ASD and/or ID. Both ASD and ID
are classified as neurodevelopmental disorders (American Psychiatric Association [APA],
2013). The prevalence of ASD in Australia is estimated at around 0.7% (Australian Bureau
of Statistics [ABS], 2015), and an estimated 37 – 48% of children and adolescents with ASD
also meet the criteria for an ID (Postorino et al., 2016; Rivard, Terroux, Mercier, & ParentBoursier, 2015). Characteristics of ASD include social communication difficulties, repetitive
behaviours, restricted interests, and behavioural inflexibility, whilst characteristics of ID
include deficits in social, intellectual, adaptive, and practical functioning (APA, 2013).
Adolescents who have both ASD and ID (ASD+ID) may have unique needs. Given the
poorer social and vocational outcomes in adulthood for those with ASD and ASD+ID
(Howlin & Moss, 2012), it is particularly important to support wellbeing during adolescence
within these groups.
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Wellbeing is an overarching, multifactorial construct that, although lacking in clear
definition, is associated with measurable outcomes relating to health and functioning. Whilst
wellbeing may also include more abstract life assessments such as finding meaning, many
wellbeing interventions focus on improving quality of life (QoL) (Barley & Lawson, 2016).
Health-related QoL (HRQoL) refers to perceptions of physical and mental health, and related
factors such as mood and health conditions (Centers for Disease Control and Prevention
[CDC], 2016). Youth with ASD and/or ID rate lower on HRQoL measures than typically
developing peers, including on physical and mental health dimensions (Biggs & Carter,
2016). Compared to presentations in typically developing peers, higher rates of mental health
problems are seen in studies with children and adolescents with ASD (Gjevik, Eldevik,
Fjaeran-Granum, & Sponheim, 2011), and also in studies with children and adolescents with
ASD+ID (Gobrial & Raghavan, 2012).
Typical adolescent development is not associated only with increased risk of mental
health problems, but also with increased risk of physical health problems in terms of excess
weight gain (Lata & Devi, 2016). Compared to what is seen in typically developing peers,
higher rates of overweight and obesity are seen in studies with children, adolescents, and
young people with ASD (Broder-Fingert, Brazauskas, Lindgren, Iannuzzi, & Van Cleave,
2014; McCoy, Jakicic, & Gibbs, 2016), and also in studies with adolescents with ID (Krause,
Ware, McPherson, Lennox, & O’Callaghan, 2016; Segal et al., 2016). Little is known about
the rates of overweight and obesity in studies with adolescents who have both disorders.
Physical activity has the potential to improve both the physical health and mental
health of adolescents with ASD and with ASD+ID. The World Health Organisation (WHO,
2018) states that insufficient physical activity is a risk factor impacting health. The WHO
defines physical activity as muscle-generated body movement that utilises energy, whilst
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exercise is specifically structured physical activity that is aimed at supporting health and
fitness and involves repetitive movements. For typically developing adolescents, physical
activity is associated with improved wellbeing (Ahn & Fedewa, 2011; Biddle, Gorely, &
Stensel, 2004; McPhie & Rawana, 2015). Based upon this association (which is less
explored in those with ASD or ASD+ID), physical activity could offer an alternative
approach to supporting the wellbeing of adolescents who have ASD with or without ID
through a challenging developmental period. Physical activity is low in many cognitive
demands associated with psychological therapies, particularly for those with ASD+ID. From
the ontological position that relationships exist between psychological wellbeing and physical
health (mind-body connection), physical activity may be an important factor in wellbeing
support for adolescents who have ASD who must face the physical and mental developmental
demands of adolescence, and particularly for those who have ASD+ID.
Children with ASD and/or ID have support needs and developmental barriers even
before the onset of adolescence. Children with ASD+ID have particularly complex support
needs because of two impacting neurodevelopmental disorders. Considering the complexity
of intersecting developmental challenges for those with ASD+ID, and the critical period that
adolescence provides for forming healthy psychological and physical behaviours, adolescents
with ASD+ID have been under-represented in wellbeing research.
1.1.1 Adolescent Development, Risk Factors, and Wellbeing
For typically developing children, adolescence is an impressionable developmental
time for establishing foundations for the future (Anderson, 2016; Marin, 2016). Physical and
psychological adolescent changes are extensive as the body and brain undergo rapid growth
(Lata & Devi, 2016). Continued brain plasticity brings about opportunities to learn new
skills, but also means that there is increased vulnerability for the onset or worsening of
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psychological and physical problems (see discussion in Lata & Devi, 2016). The course of
adolescence can impact brain development with lasting effects, partly dependent on
experience. Supportive, targeted strategies should be available where needed (Marin, 2016).
For adolescents with neurodevelopmental disorders, the risk of mental health
problems is higher compared to that in typically developing peers (Lata & Devi, 2016).
Rapid adolescent growth and change require adaptation, and children who have ASD and/or
ID may experience difficulty with adaptation, increasing the need for support. Adolescents
who have ASD and ASD+ID are important populations with potentially different needs for
wellbeing research. Mental health support options such as cognitive behaviour therapy
(CBT) may not be helpful for many adolescents with ASD and/or ID (Gustafsson et al.,
2009), and medications used to target mental health problems may not be successful and can
be associated with unwanted side effects such as weight gain (Cohen et al., 2013; Marin,
2016). Options for the treatment of mental health problems for children with ASD and
ASD+ID are limited, and research into the role of physical activity in mental health support
has been scarce for those with ASD+ID.
Higher rates of depression have been associated with obesity (measured as BMI; body
mass index) and with lower HRQoL in studies with typically developing children and
adolescents (Morrison, Shin, Tarnopolsky, & Taylor, 2015). BMI is a physical health
measure used to identify overweight and obesity; higher BMI can indicate higher body
fatness (CDC, 2018). Associations have been observed between mental health and BMI
(Roberts & Duong, 2015) and between physical activity and BMI in typically developing
adolescent studies (Ying-Xiu, Jin-Shan, Jing-Yang, Zun-Hua, & Guang-Jian, 2013).
However, few studies have explored these relationships in adolescents with ASD with and
without ID.
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1.1.2 Wellbeing and Physical Activity Intervention
Physical activity has been associated with improved psychological wellbeing and
physical health in typically developing adolescents and in individuals with ASD. In typically
developing children and adolescents, physical activity and HRQoL are positively associated
(Wu et al., 2017) and physical intervention studies show improved mental health results (Ahn
& Fedewa, 2011; Carter, Morres, Meade, & Callaghan, 2016; Rebar et al., 2015). Studies
with ASD samples identify an association between increased physical activity and reduced
behavioural problems (Lang et al., 2010; Magnusson, Cobham, & McLeod, 2012; Sorensen
& Zarrett, 2014; Tan, Cohen, & Pooley, 2013) and improved physical fitness (Srinivasan,
Pescatello, & Bhat, 2014). The limited research with adolescents with ASD has reported
reduced anxiety symptoms following physical activity intervention (Dutka & Kalyn, 2018;
Hillier, Murphy, & Ferrara, 2011). However, researchers suggest that children and
adolescents with ASD are less likely to engage in physical activity than typically developing
peers (McCoy et al., 2016; Stanish et al., 2017), and there is a lack of research into the
physical activity levels of children with ID, including ASD+ID (McGarty & Melville, 2018).
Studies and associations between physical activity and mental health for adolescents with
ASD+ID are limited in number. Adolescents with ASD+ID have particular and compounded
support needs and have been under-represented in research investigating the relationships
between physical activity and mental health. The present study begins to explore the
relationships between psychological wellbeing (mental health and HRQoL) and physical
factors (markers of physical health and physical activity) for adolescents with ASD and
ASD+ID. Figure 1 shows the main areas of research and how these overlap.
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Intellectual+Disability+
(ID)!

+ASD+ID!

Autism+Spectrum+
Disorder+(ASD)++

Adolescence!

Physical+Factors+
Psychological+
Wellbeing+

Markers of Physical Health

Physical Activity

Mental Health
HRQoL

Figure 1. Diagram depicting the main areas of research.
1.1.3 Problem Statement
For typically developing children there is an increased risk for the onset of mental
health conditions and excess weight gain during adolescence, and for children with
neurodevelopmental disorders the risk is even higher. Adolescence is also an important time
for intervention. There is evidence that physical activity intervention is an effective
alternative approach to improving wellbeing for typically developing adolescents. The
problem is that it is not yet understood if physical activity could be an alternative approach to
improve the wellbeing of adolescents with ASD and ASD+ID. A better understanding of the
relationships between wellbeing factors and physical activity for adolescents with ASD and
ASD+ID is needed as foundational research into this problem.
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1.2 Aim of Thesis, Research Questions, and Hypotheses
The aim of this study is to explore the relationships between psychological wellbeing
(mental health and HRQoL) and physical factors (markers of physical health and physical
activity) for adolescents with ASD and ASD+ID. The relationships between all the factors
used in this study will be analysed in the process.
Research Question 1: “How do psychological wellbeing factors (mental health and
HRQoL) relate to physical factors (physical health and physical activity) for adolescents who
have ASD with or without ID?” Hypothesis 1: It was hypothesised that better psychological
wellbeing (better mood, lower anxiety, and better HRQoL) would be associated with better
physical factors (higher levels of physical activity and lower BMI).
Research Question 2: “Do the relationships between psychological wellbeing factors
and physical factors differ between adolescents who have ASD and adolescents who have
ASD+ID?” Hypothesis 2: It was hypothesised that the relationships between psychological
wellbeing factors and physical factors would differ between adolescents who have ASD and
adolescents with ASD +ID.
1.3 Conceptual Framework
The ontological stance motivating the present study is the assumption that the mind
and the body do not operate independently, and that relationships exist between the mind
(psychological wellbeing) and the body (physical factors). Hippocrates, commonly referred
to as the father of medicine, held the holistic view that the health of the mind and body were
connected. Advances in medical technology today provide evidence of the molecular
signaling between the two (Sternberg, 2000). Applying this ontological stance to the present
study, relationships between individual psychological wellbeing factors and physical factors
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will be explored, quantified, and evaluated. Particular factors relating to psychological
wellbeing (mental health and HRQoL) and physical factors (physical health and physical
activity) will be quantified with the use of existing measures.
Based on theories of adolescent development, health-related theories of wellbeing and
QoL, and research into physical activity and improved wellbeing, a conceptual framework
was developed for the present study focused upon adolescents with ASD and ASD+ID who
may benefit from information around physical activity as a possible psychological
intervention option. From the literature review, wellbeing risk factors identified for this
research that may relate to physical activity include increased risk of mental health problems
and increased risk of excess weight. Figure 2 shows the conceptual framework developed for
the study.

Figure 2. Diagram showing the conceptual framework.
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Correlational analyses will be used to identify potential relationships between
measures of wellbeing (psychological and physical health measures) and physical activity,
which have been relatively unexplored in ASD research, and particularly in ASD+ID
research.
1.4 Research Contribution and Significance
To date, there is a lack of research investigating how wellbeing factors are related to
each other and to physical factors in adolescents with ASD+ID, and there is a paucity of
research exploring the effect of physical activity on mental health for adolescents with ASD,
especially for those with ASD+ID. This study contributes to a better understanding of the
relationships between wellbeing factors and engagement in physical activity for adolescents
with ASD and ASD+ID, and provides foundational information for consideration in future
wellbeing research. This study specifically explores relationships between psychological
factors (HRQoL and mental health) and physical factors (physical health and physical
activity).
Adolescence provides a window of opportunity to impact on future wellbeing
(Andersen, 2016), and adolescent development should receive at least equal attention to that
given to early childhood development. Adolescents with ASD+ID are at high risk of
experiencing problems that interfere with a healthy progressive transition into adulthood
(Billstedt, Gillberg, & Gillberg, 2005). There is limited research focusing on adolescents
with ASD+ID, and extremely limited research focusing upon physical activity and
psychological wellbeing within this population. This study provides correlational
information for the total sample, and also for each diagnostic subgroup (ASD and ASD+ID).
The results of this study begin to inform whether there may be differences in the relationships
between psychological wellbeing factors and physical factors between subgroups. Increasing
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the research knowledge around any associations between psychological wellbeing and
physical activity, in particular in adolescents with ASD and adolescents with ASD+ID, may
in turn contribute to the knowledge around the potential use of physical activity to support
adolescents with ASD and ASD+ID as they encounter the demands of rapid physical and
psychological change associated with adolescent development.

11

Chapter 2: Literature Review
This chapter begins with a discussion on ASD and ID, and the associated
developmental challenges during adolescence. The study reviews research into psychological
wellbeing (HRQoL and mental health) and physical factors (overweight and obesity, and
physical activity) for adolescents with ASD and ASD+ID. The focus of this review is on the
relationships between psychological wellbeing and physical factors as well as the particular
relationship between psychological wellbeing and physical activity, as well as exploring
differences in these relationships according to diagnostic subgroup (ASD and ASD+ID).
2.1 Adolescence, ASD, and ID
Adolescence is a period of accelerated psychological and physical growth and change.
It is the transitional period between childhood and adulthood (Lata & Devi, 2016). Changes
during typical adolescence have been described as dramatic, potentially confusing, and
unsettling (Kim & Ganella, 2015; Lata & Devi, 2016). Pubertal changes impact
psychological and physical growth (Lata & Devi, 2016) and behavioural outcomes (Picci &
Scherf, 2015). Psychological changes that are characteristic of typical adolescent
development occur in the areas of cognition, reasoning, relating to others, and gaining
independence (Lata & Devi, 2016). Although typical adolescence is marked by growth and
development, it is also a time of risk when problems may onset or increase, particularly for
vulnerable individuals. These problems can include behavioural problems, mental health
problems, excess weight gain, and obesity (Lata & Devi, 2016). Children must adapt to the
physical and psychological demands of rapid development and change as they transition to
adulthood.
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Children with ASD and/or ID represent a potentially vulnerable population, as they
must navigate adolescent development with at least one impacting neurodevelopmental
disorder. For the 37 – 48% of children and adolescents with ASD who also have ID
(Postorino et al., 2016; Rivard et al., 2015), adaptation during adolescence may be
particularly challenging with the impact of both disorders. ASD has been identified as a risk
factor for developing problems that are associated with adolescence (Billstedt et al., 2005;
Osgood, Foster, & Courtney, 2010; Picci & Scherf, 2015), and individuals with ASD are at a
higher risk of poor outcomes and compromised future wellbeing compared to their typically
developing peers (Biggs & Carter, 2016; Farley et al., 2009; Lee, Harrington, Louie, &
Newschaffer, 2008; Osgood et al., 2010). The cognitive development, increased autonomy,
and maturing that are characteristic of typical adolescent development can conflict with some
of the restrictive or inflexible characteristics of ASD, and with the functional and cognitive
deficits that are characteristic of ID. Thus, for children with ASD, and especially for those
with ASD+ID, increased support for psychological and physical development is indicated
throughout adolescence to promote wellbeing.
2.2 Psychological Wellbeing: HRQoL
2.2.1 HRQoL in Typically Developing Adolescents
HRQoL is a health-focused dimension of QoL and a concept that refers to an
individual’s perceptions of physical and psychological functioning. Measures of HRQoL
relate to disability, health conditions, and to health risk factors (CDC, 2016). Poorer HRQoL
has been related to higher rates of depression and higher rates of overweight and obesity in
244 typically developing children and adolescents aged 8 – 17 years who were enrolled in a
weight management program (Morrison et al., 2015). A systematic review concluded that
better HRQoL is related to higher levels of physical activity in typically developing children
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and adolescents (Marker, Steele, & Noser, 2018), although effect sizes were moderated by
the type and duration of the measured activity.
2.2.2 HRQoL in Adolescents with ASD
Longitudinal research into QoL, including HRQoL, for adolescents with ASD
indicates a propensity for poor outcomes, with poorer HRQoL reported in populations with a
higher incidence of co-occurring ID (Billstedt et al., 2005; Farley et al., 2009). Crosssectional research into the HRQoL of children and adolescents with ASD aged from 2 – 18
years suggests lower levels of HRQoL than reported in typically developing peers (de Vries
& Geurts, 2015; Kose et al., 2013; Kuhlthau et al., 2010; Kuhlthau et al., 2013). A
quantitative study with 286 children and adolescents with ASD aged 2 – 18 years compared
parent-reported HRQoL scores to a national database of healthy peers and of those with
chronic conditions (Kuhlthau et al., 2010). Scores for children and adolescents with ASD
were significantly lower than for both control groups. Increased age of the child was related
to poorer HRQoL (Kuhlthau et al., 2010). In a cross-sectional study with 26 participants who
were youth aged 17 – 28 with ASD but without ID, self-reported HRQoL was poorer
compared to data from a typically developing population of youth aged 18 – 25 years (KampBecker, Schröder, Remschmidt, & Bachmann, 2010).
2.2.3 HRQoL in Adolescents with ASD+ID
Whilst data from longitudinal studies suggest that HRQoL reduces further in ASD
samples when a higher proportion have co-occurring ID (Billstedt et al., 2005; Farley et al.,
2009), to date there is a lack of research conducted on HRQoL specific to ASD+ID. Research
shows no relationship between HRQoL and IQ in individuals with ASD for those with an
average or higher IQ (de Vries & Geurts, 2015; van Heijst & Geurts, 2015), but less is known
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about the effect of lower IQ on the HRQoL of those with ASD+ID. A meta-analysis of
literature pertaining to HRQoL in ASD (van Heijst & Geurts, 2015) did not identify any
research focusing upon HRQoL and ASD+ID. After searching for more recent publications
for this literature review, none were found. However, what has been shown is that both ASD
and ID independently impact on HRQoL. In a study on 389 youth with ASD or ID aged 13 –
21 years, parents/caregivers completed a questionnaire measure including physical health and
psychological wellbeing HRQoL (Biggs & Carter, 2016). Compared to normative data,
participants with either ASD or ID were rated as lower in physical health and psychological
wellbeing (Biggs & Carter, 2016). In addition, research conducted with children with
chronic conditions indicates that the likelihood of poorer outcomes in HRQoL increases
when more than one condition is included in statistical analyses (Bai, Houben-van Herten,
Landgraf, Korfage, & Raat, 2017).
Thus, adolescents with ASD+ID may be at increased risk of poor outcomes because
of the complex interactions of co-occurring conditions, and thus carry a high risk of
compounded health-related problems that impact on HRQoL. The impact of adolescence for
children with a dual diagnosis (ASD+ID) could intensify challenges for the child, for
educators, and for families, and could impact HRQoL outcomes during adolescence and in
the longer term. More research on HRQoL is needed for children and adolescents with
ASD+ID.
2.3 Psychological Wellbeing: Mental Health (Anxiety and Depression) and Adolescence
2.3.1 Mental Health in Typically Developing Adolescents
During adolescence, highly sensitive brain circuitry increases the risk of the onset of
mental health conditions (Lata & Devi, 2016). Anxiety disorders are among the most
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prevalent mental health conditions diagnosed in typically developing children and
adolescents, often co-occurring with depression (Nazeer & Calles, 2012). Anxiety disorders
are characterised by physiological symptoms such as agitation or irritability, and by
behavioural manifestations such as maladaptive and avoidance behaviours (APA, 2013).
Anxiety is a normal developmental experience through which fears are processed and
negotiated (Nazeer & Calles, 2012). The fear response in the developing brain can challenge
the ability to rationalise, causing anxiety, and internal and external factors may impact
psychological development and contribute to the onset of anxiety disorders (Kim & Ganella,
2015). Prevalence rates of anxiety disorders have been estimated at around 6 – 20% in the
general population (Nazeer & Calles, 2012). Anxiety disorders may be general or specific
and may manifest as a response to perceived danger that is excessive and out of proportion to
the situation (APA, 2013). Anxiety disorders during adolescence have been associated with
long-term adverse health-related outcomes such as anxiety and depression (Woodward &
Fergusson, 2001).
Depression is characterised by a cluster of symptoms such as negative mood,
withdrawal, lack of interest, sleep problems, and agitation (APA, 2013). A large crosssectional study (n = 8,256) found 33% of Australian students aged 10 – 16 years reported
symptoms of depression (Kremer et al., 2014). Lower symptoms of depression during
adolescence have been associated with lower screen time and higher physical activity levels
(Kremer et al., 2014), and depression in children and youth has been associated with obesity
and lower HRQoL (Morrison et al., 2015).
2.3.2 Mental Health in Adolescents with ASD
Anxiety disorders are more prevalent among children and adolescents with ASD than
among typically developing peers (Vasa et al., 2013). Over 40% of adolescents with ASD
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are reported to have clinical anxiety (Gjevik et al., 2011; Vasa et al., 2013). A study of comorbidities within individuals with ASD found that 72% of children and adolescents had a
psychiatric co-morbid disorder (Gjevik et al., 2011). Depression rates among the sample of
71 children and adolescents in Norway with ASD aged 6 – 18 years were assessed at 10%. In
another study with 95 children and adolescents with ASD (without ID) aged 6 – 18 years who
were recruited through an autism clinic in the United States, the rate of clinical depression
was estimated at 30% (Strang et al., 2012). However, the diagnosis of mental health
disorders in the presence of ASD can be complex, in part due to the overlap of characteristics
and due to difficulties children with ASD may have in communicating thoughts and feelings
(Gjevik et al., 2011), and in part due to difficulty by others in recognising physiological
symptoms (Keen, Adams, Simpson, den Houting, & Roberts, 2017).
Anxiety symptoms were explored in a recent study by den Houting, Adams, Roberts,
and Keen (2018) with 100 children with ASD aged 9 – 12 years -- almost all of whom did not
have ID -- using the Anxiety Scale for Children with ASD (ASC-ASD; Rodgers et al., 2016).
The ASC-ASD was specifically designed to measure anxiety in children and adolescents with
ASD. Parent-reported estimates of anxiety symptoms indicated that 63% of the children had
clinical anxiety, which was more than twice the number of children in the study who were
reported to have an anxiety diagnosis. The study suggests that ASD symptoms may prevent
the detection of mental health symptoms through diagnostic overshadowing, and that the
prevalence of mental health disorders such as anxiety disorder in ASD populations may be
greater than the number of formally diagnosed cases.
2.3.3. Mental Health in Adolescents with ASD+ID
Individuals with ASD+ID have been identified as at particularly high risk for
developing a mental health disorder (Hajizadehanari, 2013). Around 61% of children and
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adolescents with ASD+ID have a diagnosed mental health co-morbidity, and anxiety
disorders are one of the most commonly co-occurring, estimated at 33% (Gobrial &
Raghavan, 2012). This 33% anxiety disorder estimate in the ASD+ID population is lower
than the 40% estimated for ASD samples discussed in Section 2.3.2, suggesting that the dual
diagnosis may further mask the mental health symptoms through diagnostic overshadowing.
According to Helverschou and Martinsen (2011), anxiety may be under-reported in studies on
ASD+ID populations since symptoms typically classified as physiological arousal, such as
restless and tense, could instead be attributed to the ASD, ID or both; the study by den
Houting et al. (2018) discussed in Section 2.3.2 provides further support for this argument.
Similarly, with depression in ASD+ID populations it has been argued that symptoms
may be atypical and associated with or attributed to challenging behaviours (Turygin,
Matson, MacMillan, & Konst, 2013). Researchers who conducted a study with an adult
population with ID found that higher symptoms of depression in the ASD+ID subgroup were
significantly associated with higher aggression, disruptive behaviours, and self-injurious
behaviours (Turygin et al., 2013). Problems with self-report in those with ASD+ID combined
with overshadowing of characteristics by ASD contribute to the difficulty in identifying a cooccurring mental health disorder (Helverschou & Martinsen, 2011).
2.3.4 Treatment and Support for Mental Health Difficulties in Adolescents
Although well established for typically developing adolescents, standard techniques
used to treat mental health conditions, such as CBT, may be ineffective in the long term for
adolescents with communication and cognitive deficits. Systematic reviews of CBT training
for people with ASD and/or ID, and who have a co-occurring mental health condition,
suggest that CBT and other psychosocial approaches to treatment may not always help
(Gustafsson et al., 2009). Consequently, adolescents with ASD and/or ID are often treated
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with medications (including those within the antipsychotic classifications) for mental health
conditions and behavioural problems (Cohen et al., 2013). Whilst there may be
improvements in the outward symptoms with the use of medication from the observer’s
viewpoint, there may be adverse effects on wellbeing. Adverse effects include sedation that
can impact learning, weight gain, and metabolic interference (Cohen et al., 2013). Therefore,
the long-term costs of medication to treat mental health and behavioural problems may
outweigh the short-term benefits of pacification. Effective and low-risk alternatives for
reducing mental health problems in adolescents with ASD+ID are needed; physical activity
may offer such an alternative approach.
The relationships between physical activity and mental health during typical
adolescence have been explored in research. Evidence of a relationship between higher
physical activity and lower levels of symptoms of depression has been documented in a
longitudinal study (Sund, Larsson, & Wichstrøm, 2011). The study involved repeated
measures around one year apart, and researchers found that vigorous exercise predicted lower
levels of depression. Another longitudinal study was conducted using secondary data
sourced from the National Longitudinal Study of Adolescent Health, a United States
database, whose participants were enrolled in Grades 7 to 12 at the start of data collection
(McPhie & Rawana, 2015). McPhie and Rawana investigated the relationships between
physical activity and symptoms of depression. Participants selected from the database were
15 years old and were followed until they were 28 years old. Higher levels of physical
activity were associated with lower depression scores, which remained lower across time.
These relationships between higher levels of physical activity and improved mental health
have been observed in reviews with typically developing children and adolescents (Ahn &
Fedewa, 2011; Biddle et al., 2004).
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Although associations have been made between engagement in physical activity and
improved mental health in typically developing adolescents (Ahn & Fedewa, 2011; Biddle et
al., 2004), research exploring these relationships in adolescents with ASD and ASD+ID is
scarce. Only one study was found, and this measured anxiety levels in 18 youth with ASD
before and after an exercise intervention (Hillier et al., 2011). A reduction in anxiety levels
was measured post-intervention using objective and subjective measures. The study by
Hillier et al. is discussed in Section 2.6.2. Although this thesis uses a cross-sectional
correlational design and does not test an intervention, intervention studies are reviewed
within this chapter as they provide an experimental exploration of associations between
variables. If change is noted on measures of wellbeing following a specific intervention, it
can be postulated that a relationship exists between that aspect of wellbeing and the focus of
the intervention.
2.4 Physical Health: Overweight and Obesity
2.4.1 Overweight and Obesity in Typically Developing Adolescents
Obesity is a risk factor that can lead to serious health issues (CDC, 2018). In
Australia, around 26% of children and adolescents aged 2 – 17 years are overweight or obese
(Australian Institute of Health and Welfare [AIHW], 2017). Overweight and obesity can be
measured objectively using BMI, which is correlated with measures of body fatness and is an
indirect, low/no cost, and easy method that can indicate body fatness by dividing an
individual’s weight in kilograms by height in square metres (kg/m2) to determine whether
that individual is underweight, healthy weight, overweight, or obese. A higher BMI can
indicate higher body fatness (CDC, 2018). Overweight and obesity are classified according
to growth charts and are associated with harmful effects on wellbeing including physical and
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psychological health problems and impaired functioning across various domains (CDC,
2018).
Waist circumference measurements can be taken to as a proxy measure of abdominal
obesity (Zhao et al., 2011) and as an additional measure for cardiometabolic risk (Sardinha et
al., 2016). In a large study of 4,255 children and adolescents aged 8 – 17 years, associations
between BMI, waist-to-height ratio, and cardiometabolic risk factors were evident for
children and adolescents classified as obese (Sardinha et al., 2016). In adolescent studies,
both BMI and waist circumference were related to cardiometabolic risk factors including
cholesterol, triglyceride, blood glucose, and blood pressure (Jayawardene, Lohrmann,
Dickinson, Talagala, & Torabi, 2017). Whilst food and nutrition are typically implicated in
weight management, physical activity may be a variable that could impact not only physical
health but also, and perhaps more importantly for some individuals, psychological health.
2.4.2 Overweight and Obesity in Adolescents with ASD
High rates of overweight and obesity have been observed in studies of adolescents
with ASD compared to typically developing peers (Broder-Fingert et al., 2014; Healy,
Aigner, & Haegele, 2018; McCoy et al., 2016). Broder-Fingert et al. (2014) examined rates
of overweight and obesity in a large-scale medical records study of children and young
people aged 2 – 20 years with and without ASD. Around 23% of participants with ASD and
25% with Asperger syndrome were obese, compared to 6% in the control group. Overweight
and obesity rates were highest for adolescents and young people (Broder-Fingert et al., 2014).
Researchers in another study found that the likelihood of adolescents with ASD to be
overweight or obese was elevated by 27% and 72% respectively compared to typically
developing peers (McCoy et al., 2016). That study also considered severity of symptoms; the
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likelihood of being overweight or obese increased with ASD symptom severity (McCoy et
al., 2016).
A recent study of young people aged 10 – 17 years using data collected from a United
States national health survey compared rates of overweight and obesity of those with and
without ASD (Healy et al., 2018). Around 19% of those with ASD were overweight and
23% were obese compared to around 15% and 16% respectively in the typically developing
sample. Similar rates of 21% overweight and 32% obesity in ASD have been estimated in
another United States health survey that included 93 children and adolescents with ASD
(none with co-occurring ID) aged 12 – 17 years (Phillips et al., 2014).
2.4.3 Overweight and Obesity in Adolescents with ASD+ID
High rates of overweight and obesity have been observed in studies of adolescents
with ID compared to typically developing peers (Krause et al., 2016; Segal et al., 2016).
Obesity rates among children with ID aged 10 – 17 years are almost 29% (Segal et al., 2016).
However, adolescents who have ASD+ID are under-represented in studies of overweight and
obesity as most studies focus on either ASD or ID, so the profile of BMI scores within
ASD+ID is not yet clear.
2.5 Physical Activity
2.5.1 Physical Activity and Typically Developing Adolescents
The WHO (2018) recommend that adolescents engage in at least one hour of physical
activity each day, including aerobic activity three times each week for cardio respiratory
health, muscle training at least three days each week, and bone strengthening at least three
days each week. According to the WHO, over 80% of adolescents in the general population
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do not meet these recommendations. Levels of physical activity in typically developing
children and adolescents tend to decrease with increased age (Biddle et al., 2004; Chung,
Skinner, Steiner, & Perrin, 2012).
The relationship between physical activity and BMI is inconsistent in studies with
typically developing adolescents. The relationship between physical activity levels and BMI
was explored in a large-scale study of 19,523 adolescents in China aged 13 – 18 years (YingXiu et al., 2013). Comparisons of physical activity levels were made between groups after
classification of the participants as underweight, normal, overweight, or obese. BMI was
calculated from weight and height measurements. Weight classification was determined
using the International Obesity Task Force cut-offs (Cole, Bellizzi, Flegal, & Dietz, 2000).
Adolescents classified as overweight or obese engaged in the lowest levels of physical
activity (Ying-Xiu et al., 2013). However, in contrast, level of physical activity was not
related to BMI in a large Norwegian population sample of 8,173 typically developing
adolescents (Mangerud, Bjerkeset, Lydersen, & Indredavik, 2014).
2.5.2 Physical Activity in Adolescents with ASD
The trend of decreased levels of physical activity with increased age for typically
developing children and adolescents is also seen in studies with children and adolescents with
ASD (Jones et al., 2017; Mangerud et al., 2014; McCoy et al., 2016; Memari et al., 2013). A
total of 90 children with ASD aged 7 – 14 years (all without co-occurring ID or mobility
dysfunction) were assessed for physical activity levels in a cross-sectional study (Memari et
al., 2013). The children were fitted with accelerometers for objective measurement of
physical activity levels, and parents completed proxy-report questionnaires. Significant
differences were found between age groupings, with a decline in physical activity as age
increased.
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Although age is consistently correlated to physical activity levels in child and
adolescent studies, other variables are less consistently correlated with physical activity in
ASD studies. A study was conducted with 90 school students with ASD aged 7 – 14 years
(Memari et al., 2013); the authors found that physical activity levels decreased with increases
in age group and BMI, with those classified as obese being significantly less physically active
than those in the normal weight classification. Children and adolescents with a single parent
were less physically active than those with two parents, and children and adolescents with comorbidity such as a mood disorder were also significantly less physically active than those
without. More sedentary activity was related to lower levels of physical activity; however,
this relationship was only significant for boys (Memari et al., 2013).
The physical activity levels of adolescents with ASD are low compared to typically
developing adolescents (Mangerud et al., 2014). Engaging in physical activity may be
challenging for individuals with ASD and/or ID, and barriers have been identified.
According to a qualitative study, behaviours such as disinterest and repetitive behaviours
were identified as barriers to physical activity for adults with ASD aged 18 years and older,
except for constant motion, which was a facilitator (Nichols, Block, Bishop, & McIntire,
2018). Lack of skills has also been identified as a barrier to sports participation (Somerset &
Hoare, 2018). This highlights the need for more research contributing to the improved
wellbeing and physical activity engagement of adolescents with ASD.
2.5.3 Physical Activity in Adolescents with ASD+ID
Few physical activity intervention studies have focused specifically on adolescents
with ASD+ID. In the systematic review by Lang et al. (2010), only one study was identified
with participants who were adolescents with ASD+ID. Participants with ASD+ID in the
study by Pitetti, Rendoff, Grover, and Beets (2007) were 10 adolescents aged 14 – 18 years.
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The experimental design involved a 9-month treadmill walking intervention designed to
investigate the effects of physical activity. Participants were divided into two equal groups,
with an intervention group and a control group. The intervention group received training to
use the treadmill in preparation. The BMI for each participant was calculated from weight
and height measurements (kg/m2). There was a significant reduction in BMI for the
intervention group compared to the control group after the 9 months (Pitetti et al., 2007). The
study, although involving a small sample, shows there may be a benefit to physical health
through facilitated physical activity for adolescents with ASD+ID. Barriers to physical
activity for children with ID have been investigated in a systematic review and are often
disability related (McGarty & Melville, 2018); they include the need for facilitation by
others, the tendency for inactivity, and a lack of facilities and access.
2.6 Physical Activity, Physical Health, and Psychological Wellbeing
2.6.1 Physical Activity, Physical Health, and Psychological Wellbeing in
Typically Developing Adolescents
Research indicates that higher levels of physical activity are associated with better
mood for typically developing adolescents. The physical activity levels of adolescents with
psychiatric disorders were explored in a cross-sectional study (Mangerud et al., 2014).
Adolescents aged 13 – 18 years who had visited the psychiatric clinic at least once during a
2-year period (including as emergency patients) were invited to participate in a survey
questionnaire. The physical activity levels of the sample of 566 adolescents were compared
to 8,173 typical population peers. Adolescents with mood disorders had lower physical
activity levels compared to peers without a psychiatric disorder (Mangerud et al., 2014). In a
large-scale cross-sectional study on 8,256 Australian children and adolescents aged 10 – 16
years, Kremer et al. (2014) found that higher physical activity levels and less screen time
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during leisure were associated with lower reported symptoms of depression. Obesity,
particularly abdominal obesity, has been positively associated with depression in general
population adult samples (Zhao et al., 2011).
Reviews and meta-analyses provide evidence for the improvement of mental health
symptoms through physical activity (Carter et al., 2016; Rebar et al., 2015). In an
intervention study by McGale, McArdle, and Gaffney (2011), 104 sedentary young men with
symptoms of depression were assigned into one of three groups: team sport combined with
CBT; physical activity (aerobics and resistance); and a control group. There was a decrease
in symptoms of depression in both of the intervention groups compared to the control, and
quantitative findings were further supported by qualitative data. A review of physical
activity intervention studies focusing on the effects on depression in adolescents aged 13 – 17
years found that overall, physical activity significantly reduced levels of depression (Carter et
al., 2016). For example, the study by Hughes et al. (2013) included in the review used an
exercise program to treat 30 adolescents aged 12 – 18 years, all of whom met the diagnostic
criteria for depression but were not taking medication as depression treatment. There was a
6-month follow-up after the 12-week treatment for the 26 adolescents who completed one of
two intervention programs; one of the programs was designed to use more energy than the
other. All 10 adolescents who completed the higher intensity program reported no symptoms
of depression post-intervention. Of the nine adolescents who completed the lower intensity
program, three needed further treatment (Hughes et al., 2013). In summary, studies into the
relationships between mental health and physical activity in typically developing children and
adolescents (Ahn & Fedewa, 2011; Biddle et al., 2004; Carter et al., 2016) suggest strong
positive relationships between physical activity and psychological wellbeing.
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2.6.2 Physical Activity, Physical Health, and Psychological Wellbeing in
Adolescents with ASD
In ASD samples, researchers have found improved physical wellbeing and
behavioural symptoms (Canella-Malone, Tullis, & Kazee, 2011; Lang et al., 2010;
Magnusson et al., 2012; Pitetti et al., 2007; Sorensen & Zarrett, 2014; Srinivasan et al., 2014;
Wong et al., 2015), reduced anxiety (Hillier et al., 2011), and improved cognition (Tan et al.,
2013) following interventions targeting physical activity. Systematic reviews have assessed
the evidence for the efficacy of physical activity interventions in ASD studies for physical
and psychological improvements. Lang et al. (2010) examined 18 physical activity studies
involving participants with ASD; all of the studies recorded improvements of some
description, including reduced aggression, self-injurious behaviours, or repetitive behaviours,
and increased attention to task, responsiveness, and physical fitness. Although participant
numbers in each of the intervention studies were quite small, ranging from one to 10, the
review provides cumulative evidence of the beneficial effects of physical activity for ASD
populations across various health-related domains.
A physical activity intervention study was conducted with 12 children with ASD
(without physical disability) aged 2 – 6 years (Tan et al., 2013). The study measured the
effects of a physical activity intervention on HRQoL using the PedsQL 4.0, and attention
span using a card-matching task. The children were randomly assigned into either an
intervention group or a control group. The intervention was eight, 15-minute tricycling
sessions that were individually scheduled to suit each child’s availability and location. Both
groups were measured for attention span four times during the intervention. The attention
span scores for the intervention group increased each time, with a significant interaction
occurring between the first and third measurement. However, there was no improvement in
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the intervention group HRQoL overall scores, although there was an improvement in the
social functioning subscale in the intervention group. Whilst the study by Tan et al. (2013)
did not show any effect of physical activity on overall HRQoL, the study was small, the
sample was very young, the QoL measure was proxy report, and the intervention was brief (2
hours in total). Any of these factors could have masked any potential effects of physical
activity on HRQoL.
Sorensen and Zarrett (2014) reviewed 19 physical activity studies that were focused
on adolescents with ASD. Types of physical activity in the studies that met inclusion criteria
included cycling, aerobics, aquatic exercise, scooter boarding, jogging, treadmill, moon
shoes, and martial arts-based movements. Evidence of health benefits of the interventions
that yielded moderate to strong effects included physical fitness, social emotional
improvements, motor development, reduction of restricted repetitive behaviours, and
reduction of self-injurious behaviours. In the systematic review, only one study was found
that examined the effect of physical activity on mental health for adolescents and young
people: Hillier et al. (2011) examined saliva samples and self-reported anxiety in 18
participants aged 13 – 27 years with ASD following a light exercise intervention. There was
a significant reduction in anxiety (both measures) immediately following each session
(Hillier et al., 2011). As adolescents with ASD are less likely to engage in physical activity
than typically developing adolescents (McCoy et al., 2016; Stanish et al., 2017), more
support is needed to engage them in physical activity and improve wellbeing. Qualitative
research with individuals with ASD provides support that physical activity may help with
anxiety reduction (Trembath, Germano, Johanson, & Dissanayake, 2012).
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2.6.3 Physical Activity, Physical Health, and Psychological Wellbeing in
Adolescents with ASD+ID
Only one physical activity intervention study was identified for the present review
that focused upon adolescents with ASD+ID. The study by Pitetti et al. (2007) discussed in
Section 2.5.3 provides evidence of relationships between physical activity and BMI.
Although the sample was small, the study nonetheless contributes to the scarce research
literature specific to adolescents with ASD+ID and physical activity. More physical activity
intervention studies are needed to address this gap, particularly to see if physical activity
could have an effect on mental health.
Mental health intervention alternatives to medication are needed to treat adolescents
with ASD+ID. An extensive literature search did not identify any physical activity
intervention studies where the outcome focused upon mental health of adolescents with
ASD+ID. There were no studies identified that examined the relationship between BMI,
waist circumference, and physical activity in populations of adolescents with ASD+ID. To
date, there is a lack of research investigating the relationships between mental health,
HRQoL, BMI, and engagement in physical activity in adolescents with ASD+ID.
2.7 Summary and Conclusions from the Literature
Adolescents with ASD and particularly those with ASD+ID are at high risk of a
difficult transition into adulthood (Billstedt et al., 2005) and there is an increased risk of both
increased mental health difficulties and poor HRQoL (Billstedt et al., 2005; Farley et al.,
2009). Quantitative studies measuring HRQoL indicate poorer HRQoL for children and
adolescents with ASD compared to typically developing peers (Kose et al., 2013; Kuhlthau et
al., 2010; Kulthau et al., 2013). Although ASD and ID both independently relate to poorer
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HRQoL (Biggs & Carter, 2016), no studies were identified that measured HRQoL in
adolescents with ASD+ID. The risk of mental health problems increases during adolescence
(Lata & Devi, 2016), and is further increased for adolescents with ASD and ASD+ID (Gjevik
et al., 2011; Gobrial & Raghavan, 2012; Hajizadehanari, 2013). Higher rates of overweight
and obesity have been seen with adolescents with ASD compared to typically developing
peers (Broder-Fingert et al., 2014; McCoy et al., 2016), and were also seen in studies of
adolescents with ID compared to typically developing peers (Krause et al., 2016; Segal et al.,
2016). No studies were identified that examined overweight and obesity for adolescents who
have ASD+ID. In typically developing children and adolescents, poorer HRQoL has been
related to higher rates of obesity and higher rates of depression (Morrison et al., 2015). There
is a lack of research into psychological or physical wellbeing factors that examine differences
between adolescents with ASD and those with ASD+ID.
Physical activity has been associated with improved mental health and wellbeing in
typically developing adolescents (Ahn & Fedewa, 2011; Biddle et al., 2004; Carter et al.,
2016; Kremer et al., 2014). In ASD samples, physical activity has been associated with
improvements in behavioural problems (Lang et al., 2010; Magnusson et al., 2012; Sorensen
& Zarrett, 2014; Tan et al., 2013). Physical activity studies with adolescents with ASD+ID
were scarce in the literature.
The present study will address an identified gap in the literature by examining the
relationships between psychological wellbeing (mental health and HRQoL) and physical
factors (markers of physical health and physical activity) for adolescents who have ASD, and
adolescents who have ASD+ID.
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Chapter 3: Methods
The methodology for this study uses a quantitative design to collect empirical data
that can be analysed and interpreted. The exploratory nature of the design led to the
development of a non-experimental correlational study to address the aims and test the
hypotheses.
This chapter details the methodology used for the research, including ethical
approvals (Griffith University and Australian Government school education authorities),
procedures including recruiting methods, participant and sample characteristics, materials and
standardised measures, and data analyses.
3.1 Ethical Approval
Ethical approval was granted through Griffith University Human Research Ethics
Committee (reference number 2017/697). In addition, approvals to conduct research in
government schools in participating states across Australia were obtained by completion of a
national application form individually submitted to Australian state education authorities
along with other individual departmental required documentation. Ethical approval was
granted by the Government of South Australia Department of Education, the Victorian State
Government Department of Education and Training, the Tasmanian Government Department
of Education, and the ACT Education Directorate. Approval from the Queensland
Government was granted to advertise through one school via their newsletter. Principals of
participating schools provided signed consents and advertised the information about the study
to potential participants. See Appendix A for approval letters.
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3.2 Procedure
Data were collected through the online research survey tool, LimeSurvey. The online
survey was activated following ethical approval by Griffith University Human Research
Ethics Committee. Participants (primary caregivers of adolescents with ASD or ASD+ID)
were recruited through social media advertising, email invitation, and flyer distribution.
Additional recruitment through schools commenced following departmental ethical
clearances and agreements with principals. Participating schools were approached after an
Internet search of special needs schools for secondary students with ASD and/or ID, or by
following suggestions from Department of Education representatives. Potential participants
received information about the study and a link to the information sheet (see Appendix B)
and questionnaire, all of which were online. Individual consent was assumed by completion
of the survey. A total of 10 schools participated in recruiting assistance. Participants
completed the survey in their own time and could stop and start the saved survey as many
times as needed. No identifiable information was collected, so it is not possible to document
the recruitment source of each participant.
3.3 Participants
Participants were primary caregivers of 38 adolescents aged 12 – 19 years of whom
23 had a diagnosis of ASD and 15 had a diagnosis of ASD+ID. Within the adolescent
sample, there were six females (M = 15.3 years, SD = 1.37) and 32 males (M = 14.3 years,
SD = 1.97). All were in full-time or part-time education and lived in Australia. Fifteen of the
23 adolescents with ASD were in inclusive education (six of these required support), five
were in special education, and three were educated by other means. Five of the 15
adolescents with ASD+ID were in inclusive education with support and 10 were in special
education. Seventy-six participants started the questionnaire. Data were included in the final
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sample if participants had provided answers to all of the Godin-Shephard physical activity
questions and enough answers to score at least one sub-scale from one of the standardised
questionnaires of anxiety, affect, or HRQoL.
Originally, the study aimed for a sample with ASD, ASD+ID, and ID. However, data
for adolescents with ID only had to be excluded from the analyses as only five caregivers
completed the questionnaire, which was too small for a meaningful subgroup. Demographics
for the caregiver participants are presented in Table 1, and characteristics of the adolescent
sample are presented in Tables 2 and 3.
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Table 1
Participant (Primary Caregiver) Demographics

Relationship to
child

Gender

Lives with child

Highest level of
education
completed

Marital status

Combined family
income before tax

Parent

Total sample
N = 38
30 (78.9%)

ASD
n = 23
19 (82.6%)

ASD+ID
n = 15
11 (73.3%)

Grandparent

1 (2.6%)

1 (4.3%)

0

Adoptive parent

1 (2.6%)

0

1 (6.7%)

No answer

6 (15.8%)

3 (13.0%)

3 (20.0%)

Female

25 (65.8%)

16 (69.6%)

9 (60.0%)

Male

7 (18.4%)

4 (17.4%)

3 (20.0%)

No answer

6 (15.8%)

3 (13%)

3 (20.0%)

Yes

30 (78.9%)

19 (82.6%)

11 (73.3%)

No

1 (2.6%)

1 (4.3%)

0

Sometimes

1 (2.6%)

0

1 (6.7%)

No answer

6 (15.8%)

3 (13%)

3 (20.0%)

Secondary school

8 (21.1%)

2 (8.7%)

6 (40.0%)

Tertiary training

6 (15.8%)

4 (17.4%)

2 (13.3%)

Undergraduate degree

8 (21.1%)

6 (26.1%)

2 (13.3%)

Postgraduate degree

10 (26.3%)

8 (34.8%)

2 (13.3%)

No answer

6 (15.8%)

3 (13.0%)

3 (20.0%)

Single

2 (5.3%)

1 (4.3%)

1 (6.7%)

Married or defacto

20 (52.6%)

13 (56.5%)

7 (46.7%)

Separated or divorced

8 (21.1%)

4 (17.4%)

4 (26.7%)

No answer

8 (21.1%)

5 (21.7%)

3 (20.0%)

$0 – $18,200

2 (5.3%)

0

2 (13.3%)

$18,201 – $37,000

4 (10.5%)

1 (4.3%)

3 (20.0%)

$37,001 – $87,000

4 (10.5%)

3 (13.0%)

1 (6.7%)

$87,001 – $180,000

12 (31.6%)

9 (39.1%)

3 (20.0%)

Over $180,000

4 (10.5%)

3 (13.0%)

1 (6.7%)

No answer

12 (31.6%)

7 (30.4%)

5 (33.3%)
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Table 2
Adolescent Characteristics (as reported by caregiver/parent participants)

Support
needs

Cooccurring
conditionsa

Presence of
challenging
behavioursa

Some support

Total sample
N = 38
24 (63.1%)

ASD
n = 23
18 (78.3%)

ASD+ID
n = 15
6 (40.0%)

Substantial support

7 (18.4%)

4 (17.4%)

3 (20.0%)

Very substantial support

6 (15.8%)

0

6 (40.0%)

No answer

1 (2.6%)

1 (4.3%)

0

Speech/language disorder

12 (31.6%)

4 (17.4%)

8 (53.3%)

ADHD

11 (28.9%)

6 (26.1%)

5 (33.3%)

Anxiety (parent concerns)

15 (39.5%)

8 (34.8%)

7 (46.7%)

Anxiety disorder (formally diagnosed)

13 (34.2%)

8 (34.8%)

5 (33.3%)

Mood disorder (participant reported)

2 (5.3%)

0

2 (13.3%)

Physical disability

3 (7.9%)

0

3 (20.0%)

Epilepsy

1 (2.6%)

0

1 (6.7%)

Sensory processing disorder

11 (28.9%)

2 (8.7%)

9 (60.0%)

Other

6 (15.8%)

5 (21.7%)

1 (6.7%)

None

7 (18.4%)

6 (26.1%)

1 (6.7%)

Physical aggression

10 (26.3%)

5 (21.7%)

5 (33.3%)

Verbal aggression

14 (36.8%)

8 (34.8%)

6 (40.0%)

Self-injurious behaviour

11 (28.9%)

9 (39.1%)

2 (13.3%)

Property destruction

9 (23.7%)

4 (17.4%)

5 (33.3%)

Tantrums

9 (23.7%)

4 (17.4%)

5 (33.3%)

21 (55.2%)

11 (47.8%)

10 (66.7%)

Distress

18 (47.4%)

15 (65.2%)

7 (46.7%)

Other

9 (23.7%)

6 (26.1%)

3 (20.0%)

None

4 (10.5%)

3 (13.0%)

1 (6.7%)

Anti-psychotic

4 (10.5%)

2 (8.7%)

2 (13.3%)

Anti-epileptic

1 (2.6%)

0

1 (6.7%)

Anti-depressant

9 (23.7%)

6 (26.1%)

3 (20.0%)

Other

10 (26.3%)

9 (39.1%)

1 (6.7%)

Health supplements

6 (15.8%)

3 (13.0%)

3 (20.0%)

None

16 (42.1%)

10 (43.5%)

6 (40.0%)

Meltdowns

Medication/
supplementsa

a
b

b

Participants were asked to choose one or more of these options

Reference to ‘meltdowns’ was open to individual interpretation for participants, but refers to a
complete loss of behavioural control in response to being overwhelmed by a situation
(https://www.autism.org.uk/about/behaviour/meltdowns.aspx)
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Table 3
Adolescent Characteristics (results from WESSEX questionnaire as reported by
caregiver/parent participants)

Mobility

Self-help (feeding,
washing, & dressing)

Literacy

Speech

Vision

Hearing

Non-ambulant

Total sample
N = 38
2 (5.2%)

ASD
n = 23
0

ASD+ID
n = 15
2 (13.3%)

Partly mobile

6 (15.8%)

2 (8.7%)

4 (26.7%)

Fully mobile

14 (36.8%)

9 (39.1%)

5 (33.3%)

No answer

16 (42.1%)

12 (31.6%)

4 (26.7%)

Partly able

6 (15.8%)

1 (4.3%)

5 (41.7%)

Able

24 (63.2%)

17 (73.9%)

7 (58.3%)

No answer

8 (21.1%)

5 (21.7%)

3 (7.9%)

Unable to read or write

4 (10.5%)

0

4 (30.8%)

Partly literate

16 (42.1%)

8 (34.8%)

8 (61.5%)

Literate

13 (34.2%)

12 (52.2%)

1 (6.7%)

No answer

5 (13.2%)

3 (13%)

2 (13.3%)

Non verbal

0

0

0

Partly verbal

7 (18.4%)

3 (13.0%)

4 (26.7%)

Verbal

26 (68.4%)

16 (69.6%)

10 (66.7%)

No answer

5 (13.2%)

4 (17.4%)

1 (6.7%)

Poor

2 (2.6%)

0

2 (13.3%)

Normal

31 (81.6%)

20 (87.0%)

11 (73.3%)

No answer

5 (13.2%)

3 (13.0%)

2 (13.3%)

Poor

2 (2.6%)

0

2 (13.3%)

Normal

31 (81.6%)

20 (87.0%)

11 (73.3%)

No answer

5 (13.2%)

3 (13.0%)

2 (13.3%)

As seen in Table 2, 17.4% of adolescents with ASD require substantial or very
substantial support, compared to 60% of adolescents in the ASD+ID subgroup. In the ASD
subgroup all 34.8% who were reported as having difficulties with anxiety had a formal
diagnosis of anxiety disorder, but in the ASD+ID subgroup, 46.7% of parents reported that
their adolescent had difficulties with anxiety but only 33.3% had a formal diagnosis of an
anxiety disorder. The majority of adolescents in each subgroup had behaviours that could be
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considered challenging. The most prevalent behaviour in the ASD subgroup was distress
(65.2%), whilst the most prevalent in the ASD+ID subgroup was meltdowns (66.7%). A
much higher proportion of adolescents in the ASD+ID subgroup were reported to have a
sensory processing disorder (60%) compared to adolescents in the ASD subgroup (8.7%).
As seen in Table 3, nine of the 11 adolescents in the ASD subgroup for whom data
were provided were fully mobile, and five of the 11 adolescents in the ASD+ID subgroup
were fully mobile. A high proportion of the participants (31.6% in the ASD subgroup and
26.7% in the ASD+ID subgroup) did not answer enough of the mobility questions to classify
the answers.
3.4 Measures
3.4.1 Measures Used to Describe Cohort
Demographic questionnaire. This asked the participant about: their relationship to
adolescent, gender, whether they lived with the adolescent, highest education level, marital
status, and family income. The collection of demographic information to describe the
adolescents included age, gender, diagnosis, level of support, co-existing conditions,
behaviours, medications, and supplements taken. See Appendix C.
Functional capacity. Section 2 of the WESSEX questionnaire (Kushlick, Blunden,
& Cox, 1973) was used to describe the functional capacity of the adolescent sample. See
Appendix D. The WESSEX was designed for use with people who have ID. The 15
questions in Section 2 (Incapacities) relate to the assessment of incontinence (2a – 2d),
mobility (2e – 2f), self-help (2g – 2i), vision (2j), hearing (2k), speech (2l), and literacy (2m –
-2o). The questionnaire has been frequently used for disability classification, whilst
agreement between raters provides evidence of reliability (Kushlick et al., 1973). Answers
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for individual questions are selected from option 1,2, or 3 with the exception of “Speech”,
which has a 4th option’. Lower scores indicate lower levels of capacity. Each area of
assessment (for example incontinence) is scored by adding the individual item scores. These
scores are used to select an assessment category according to the author’s instructions. For
example, “Vision” may be classified as “1= Blind or almost”, “2= Poor”, or “3= Normal”.
If data are missing, the assessment category is rated as insufficient or no information in
accordance with the authors’ instructions. The WESSEX is commonly used to describe
ability levels and sample characteristics in children and adults who have ASD and ID (e.g.,
Richards, Oliver, Nelson, & Moss, 2012).
3.4.2 Variables Explored within the Study
Mental health: Affect. The Mood, Interest, and Pleasure Questionnaire (MIPQ) –
short version (MIPQ-S) by Ross and Oliver (2003) was used to assess affect. See Appendix
E. The MIPQ was designed for use with adults with learning disabilities who are unable to
self-report or have difficulties in self-reporting. The MIPQ-S has two subscales (mood and
interest/pleasure) each containing six questions, which are rated on a 5-point Likert scale
format asking about frequency of the emotional state over the last 2 weeks. For example, “In
the last two weeks, did the person seem…”, with response options from “Sad all of the time”
to “Never sad”. Questions 2, 5, 6, 7, 9, 10, and 11 are phrased with reverse wording, for
example, “In the last two weeks would you say that the person…”, with response options
from “Laughed every day” to “Laughed less than once each week”, so these are reverse
scored. The mood subscale includes questions 1, 3, 4, 7, 10, and 12. The interest/pleasure
subscale includes questions 2, 5, 6, 8, 9, and 11. Missing data for the MIPQ-S were prorated
in accordance with author instructions that state a maximum of two missing values can be

38

prorated for each subscale. Total scores for each subscale range from 0 to 24. Lower scores
indicate lower levels of mood, and lower levels of interest and pleasure.
A systematic review of instruments used to measure mental health and wellbeing in
adults with severe and profound ID by Flynn et al. (2017) concluded that there is evidence of
good validity of the MIPQ as a tool for assessing the mental health of people with ID, having
been developed in line with the Diagnostic and Statistical Manual of Mental Disorders 4th.
Edition (DSM-IV; APA, 1994). Flynn et al. report evidence of good internal consistency and
test-retest reliability for the MIPQ on all sub-scales of the measure, and state that overall the
measure is of good quality and methodology. For this adolescent sample, the internal
consistency of all the subscales and the total were very good. Cronbach’s alpha values
calculated were: mood subscale = .88, interest/pleasure subscale = .87, total scale = .92.
Mental health: Anxiety. The Anxiety Scale for Children – Autism Spectrum
Disorder parent version (ASC-ASD-P; Rodgers et al., 2016) was used to assess anxiety
symptomatology. See Appendix F. This scale was designed for children and adolescents
with ASD to incorporate both typical as well as atypical anxiety symptoms (i.e. ASD-specific
aspects of anxiety, such as anxiety around sensory issues) (Rodgers et al., 2016). Questions
are rated on a 4-point Likert scale format, where scores range from 0 (Never) to 3 (Always)
and are phrased so that lower scores indicate lower levels of anxiety. For example, “My child
worries about being away from me”. The 24 questions can be summed to create a total score
(ranging from 0 – 72) or four subscales which measure different aspects of anxiety:
performance anxiety (questions 2, 4, 7, 15, & 17), anxious arousal (questions 1, 3, 8, 12, 13,
& 22), separation anxiety (questions 11, 18, 19, 20, & 24), and uncertainty (questions 5, 6, 9,
10, 14, 16, 21, & 23). Possible scores for each subscale vary: from 0 – 15 for performance
anxiety, from 0 – 18 for anxious arousal, from 0 – 18 for separation anxiety, and from 0 – 24
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for uncertainty. Significant anxiety may be indicated when a total score is greater than or
equal to 20, and a score of more than 24 is more specific. Missing data can be prorated for a
subscale for one item only in accordance with the author guidelines.
The ASC-ASD has been explored with other measures related to ASD and anxiety
demonstrating good convergent validity and has good to excellent internal consistency and
test-retest reliability (Rodgers et al., 2016). Similar results demonstrating reliability and
validity of the ASC-ASD were found in an Australian study with children with ASD by den
Houting et al. (2018), who explored the measure in a sample of children aged around 11
years old with ASD of whom 8% had co-occurring ID. For this adolescent sample, the
internal consistency of all the subscales and the total were very good. Cronbach’s alpha
values calculated were: performance anxiety subscale = .89, anxious arousal subscale = .91,
separation anxiety subscale = .83, uncertainty subscale = .92, total scale = .96.
HRQoL. The Pediatric QoL version 4.0 parent report for teens (PedsQL; Varni, Seid,
& Kurtin, 2001) was used to assess HRQoL. See Appendix G. The 23 questions ask the
respondent to rate their teen’s problems with functioning during the past month, and include
eight questions relating to physical functioning (e.g., “Running”), five questions relating to
emotional functioning (e.g., “Feeling sad”), five questions relating to social functioning (e.g.,
“Keeping up with other teenagers”), and five questions relating to school functioning (e.g.,
“Forgetting things”). PedsQL items are scored on a 5-point Likert scale format, ranging
from 0 (Never) to 4 (Almost always). Scores are reversed and converted into a scale from 0
to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), where a higher score indicates better HRQoL.
Total scores can accommodate missing data by dividing the sum total by the number of
answered questions unless there are more than 50% of missing items in a subscale, as per the
authors’ instructions.

40

Reliability and validity of the PedsQL has been demonstrated in a study by Varni,
Limbers, and Burwinkle (2007); good reliability was demonstrated by agreement between
self-reporting and proxy-reporting, and the internal consistency for subscales and the total
score were very good from parent-proxy reporting for the adolescents. Validity of the
PedsQL has been tested and supported through the comparison of clinical samples aged 5 –
18 years with healthy peers (Varni et al., 2001). The PedsQL has been used to measure
HRQoL for young children with ASD in Australia by Tan et al. (2013). For this adolescent
sample, the internal consistency of all the subscales and the total were good. Cronbach’s
alpha values calculated were: physical functioning subscale = .73, emotional functioning =
.72, social functioning = .83, school functioning = .75, total scale = .85.
Physical health. Caregivers were asked to state their adolescent’s height in kg and
weight in cm in order to calculate BMI (kg/m2). Caregivers were also asked to provide the
adolescent’s waist circumference, with the instructions, “Measured around the navel with a
tape measure when relaxed and preferably standing”. Waist measurements were collected to
determine waist-to-height ratios (waist/height). Body measurements were used to identify
possible relationships between markers of physical health and psychological wellbeing
factors.
Physical activity. Physical activity questions were compiled for the present study
using questions from existing questionnaires to collect information on parent-reported
physical activity across leisure and school time for adolescents with ASD and ASD+ID. See
Appendix H. The questions comprised of the Godin-Shephard Leisure Time Physical
Activity Questionnaire (GSLTPAQ; Godin, 2011), three questions from the Longitudinal
Study of Australian Children (LSAC; Mullan & Maguire, 2012), and three questions from the
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Australian Capital Territory (ACT) Year 6 Physical Activity Nutrition survey (PAN;
Bauman, Chau, van der Ploeg, & Hardy, 2010).
The GSLTPAQ was adapted to suit the study population and requirements following
email authority by Godin. The questionnaire firstly asked caregivers to report on the
adolescent’s activity outside of school (e.g., at home, in the community) before repeating the
questions to ask about activity during the school day. Caregivers were encouraged to seek
advice from the teacher if they were not sure about activities during the school day.
Respondents are asked to report the number of times during a typical week that the person
engaged in strenuous exercise, moderate exercise, and light exercise for more than 15
minutes. A total score is given using the equation (9 x strenuous) + (5 x moderate) + (3 x
mild). The minimum score possible is 0 and the maximum score is unspecified, with a higher
score representing higher levels of physical activity. The total score can be used for
classification; a score of less than 14 is sedentary, 14 – 23 is moderately active, and 24 or
more is active. The GSLTPAQ has been validated for convergence with accelerometer
assessment (Amireault, Godin, Lacombe, & Sabiston, 2015), and also validated against
objective fitness measures in a study of healthy adults (Amireault & Godin, 2015). It has
been used to assess physical activity levels among adolescents (Shennar-Golan & Walter,
2018).
Questions from the LSAC were used to measure parent-reported engagement in
supported physical activity and sports during leisure time, for example, “In the past month,
has your child gone to a playground or a swimming pool with a family member or carer?”
Response options are “Yes” or “No”. Questions from the ACT PAN were used to measure
physical activity during school time and were adapted for proxy reporting, for example,
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“When your child is at school, how often do they usually exercise so much that they get out of
breath or sweat?” Answer options range from “Never” to “Every day”.
Sedentary activity. Sedentary activity was measured using questions 4 to 7 from the
NSW School Students Health Behaviours survey (Bauman et al., 2010) and included in the
analyses; this variable was used for additional correlational interest but was not the focus of
this study and thus not included in the aims, research questions, or hypotheses. See
Appendix I. Questions were adapted for proxy reporting, for example, “Outside school time,
how many hours a day does your child usually watch TV, videos or DVDs?” Answer options
range from “None” to “More than 3 hours” with a choice from 5 options, except questions
relating to weekends which include two further options of which the 7th is “More than 5
hours”. An overall score for the sedentary level was calculated by converting to numeric
values where “None” = 0. Higher scores indicate higher sedentary levels. The question
relating to sedentary activity during computer use for study or homework (question 7) was
not used to calculate the total score. Possible scores range from 0 – 24 with a higher score
representing more sedentary behaviour. Missing values were prorated in the case of only one
missing answer.
3.5 Data Analysis
Data from the standardised questionnaires used in the analyses were screened for
outliers before assessing skew and kurtosis. With the exception of BMI, outliers were
replaced with substitute values using the winsorisation method. Missing value analysis
suggested that data were missing completely at random for all standardised questionnaire
measures (Little’s MCAR test; ASC-ASD χ2 (128) = 143.0, p = .17; PedsQL χ2 (129) = 128.2,
p = .50; MIPQ χ2 (4) = 3.5, p = .47).!!All statistical calculations were performed using the
Statistical Package for Social Sciences (SPSS) 25.0. Alpha was set at .01 to correct for the
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multiple comparisons whilst also allowing for the exploratory nature of the study. In order to
describe the physical health of the adolescent sample, case summaries for BMI, age, gender,
and diagnosis were produced and used in conjunction with CDC clinical growth charts
(https://www.cdc.gov/growthcharts/clinical_charts.htm) to tabulate adolescent BMI category
into underweight, healthy weight, overweight, or obese categories.
Chi square statistics were generated for categorical physical activity questions, and
this information was tabulated to describe the physical activity of the sample. Frequencies
for the Godin-Shephard physical activity subscales were produced and used to tabulate
physical activity levels into categories of sedentary, moderately active, or active. Physical
activity categories were calculated in accordance with the author instructions.
In order to answer Research Question 1: “How do psychological wellbeing factors
(mental health and HRQoL) relate to physical factors (physical health and physical activity)
for adolescents who have ASD with or without ID?” and to test Hypothesis 1 (better
psychological wellbeing would be associated with better physical factors), Pearson’s
correlations were produced across the total sample between measures of mental health (ASCASD-P and MIPQ-S), HRQoL (PedsQL), markers of physical health (BMI and waist-toheight ratio), measures of physical activity (GSLTPAQ leisure, GSLTPAQ school), and the
NSW measure of sedentary activity.
In order to answer Research Question 2, “Do the relationships between psychological
wellbeing factors and physical factors differ between adolescents who have ASD and
adolescents who have ASD+ID?” and to test Hypothesis 2 (the relationships would differ
between adolescents with ASD and adolescents with ASD+ID), Pearson’s correlations were
repeated based on diagnostic subgroup (those with ASD only and those with ASD+ID).
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Chapter 4: Results
This section opens with information about data screening before describing the profile
of scores obtained relating to the physical health (BMI and waist-to-height ratio), physical
activity, mental health, and HRQoL of the sample. Finally, the research questions are
addressed and answered through the results of correlational analyses. The complete
Pearson’s correlation tables (total sample, ASD, and ASD+ID) can be found in Appendix J.
4.1 Data Screening
Data were analysed for skew and kurtosis. Table 4 shows the skewness and kurtosis
values for subscales pre-winsorisation and post-winsorisation. Skew and kurtosis values that
were greater than or less than 2 were winsorised (Kwak & Kim, 2017) and measures of skew
and kurtosis repeated. As shown in Table 4, following winsorisation skew and kurtosis
values fall within acceptable limits, and therefore parametric statistics were applied.
Table 4
Corrected Skew and Kurtosis Values for Standardised Measures
Pre-winsorisation
Subscale

Skewness

Post-winsorisation

Kurtosis

Skewness

Kurtosis

GSLTPAQ leisure

4.832

24.990

1.585

1.667

GSLTPAQ school

5.075

27.208

.819

-.061

-1.436

1.648

-1.436

1.648

MIPQ-S interest/pleasure

.241

-1.336

.241

-1.336

ASC-ASD-P performance anxiety

.218

-1.027

.218

-1.027

1.230

.396

1.230

.396

ASC-ASD-P separation anxiety

.898

.272

.898

.272

ASC-ASD-P uncertainty

.413

-.788

.413

-.788

PedsQL physical

-.064

-.687

-.064

-.687

PedsQL emotional

-.612

-.272

-.612

-.272

PedsQL social

.268

-.487

.268

-.487

PedsQL school

-1.103

.961

-1.103

.961

MIPQ-S mood

ASC-ASD-P anxious arousal

45

4.2 Physical Health (BMI and waist-to-height ratio)
The data for the measures of physical health (BMI and waist-to-height ratio) were
explored for the total sample and for the ASD and ASD+ID samples. The means, standard
deviations, and range for BMI and waist-to-height calculations are presented in Table 5.
Table 5
Means, Standard Deviations, and Range for BMI and Waist-to-Height Ratio

BMI

Waist-toheight ratio

Total sample

ASD

ASD+ID

N = 38

n = 23

n =15

Mean (SD)

21.4 (5.3)

21.8 (6.1)

20.7 (3.8)

Range

15.6 - 40.8

15.6 - 40.8

15.8 – 27.9

Insufficient information

4 (10.5%)

1 (4.3%)

3 (20.0%)

Mean (SD)

0.4 (0.1)

0.4 (0.1)

0.4 (0.1)

Range

0.22 – 0.65

0.22 – 0.65

0.23 – 0.49

Insufficient information

13 (34.2%)

6 (26.1%)

7 (46.7%)

As seen in Table 5, although the range was wider for both the BMI and waist-toheight ratio for the ASD subgroup compared to the ASD+ID subgroup, the mean values fell
within one point of each other. Adolescent classification of BMI is dependent on age and
gender (as per the CDC clinical growth charts, available from
https://www.cdc.gov/growthcharts/clinical_charts.htm). For example, the BMI of a male
aged 12 years classified in the healthy weight range would be around 15 – 21, whilst a male
aged 16 would be around 17 – 24. Values for each adolescent’s BMI were classified
according to the CDC clinical growth charts and are presented in Table 6.
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Table 6
Adolescent BMI Category
Total sample

ASD

ASD+ID

N = 38

n = 23

n =15

2 (5.3%)

1 (4.3%)

1 (6.7%)

Healthy weight (5th to < 85th percentile)

23 (60.5%)

14 (60.9%)

9 (60.0%)

Overweight (85th to < 95th percentile)

4 (10.5%)

3 (13.0%)

1 (6.7%)

Obese (95th percentile or greater)

5 (13.2%)

4 (17.4%)

1 (6.7%)

Insufficient information for classification

4 (10.5%)

1 (4.3%)

3 (20.0%)

BMI category
Underweight (< 5th percentile)

Table 6 shows that the majority of both the ASD (60.9%) and the ASD+ID (60%)
subgroups had a BMI classified within the healthy range. The proportion of the adolescents
in the ASD subgroup classified as overweight or obese was 13% and 17.4% respectively
compared to only one case of overweight and one case of obesity in the ASD+ID subgroup
(6.7% and 6.7% respectively).
4.3 Physical Activity
Data about the physical activity of the adolescents collected from the LSAC questions
(leisure time) are shown in Table 7. Data from the ACT PAN questions (school time) are
presented in Table 8. Chi square analyses were conducted to explore any subgroup
differences in responses.
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Table 7
Physical Activity of Adolescent Sample (responses to LSAC questions)
LEISURE TIME (LSAC)

Response

Total sample
N = 38
14 (36.8%)

ASD
n = 23
10 (43.5%)

ASD+ID
n = 15
4 (26.7%)

Played/exercised outdoors with
caregiver in the past week

None
1 – 2 days

15 (40.6%)

9 (39.1%)

6 (40.0%)

3 – 5 days

9 (24.3%)

4 (17.4%)

5 (33.3%)

Went to a playground/swimming
pool with a caregiver in the past
month

Yes

25 (65.8%)

13 (56.5%)

12 (80%)

No

13 (34.2%)

10 (43.5%)

3 (20.0%)

Participated in sports/fitness
(team or individual) in the past 12
months

Yes

20 (52.6%)

15 (65.2%)

5 (33.3%)

No

18 (47.4%)

8 (34.8%)

10 (66.7%)

Statistic
χ2(2) = 1.67
p = .43

χ2(1) = 2.2
p = .18
χ2(1) = 3.7
p = .10

Table 7 shows that the majority (65.8%) of the total sample had been to a playground
or swimming pool with a caregiver in the past month, and a little over half (52.6%) had
participated in sports/fitness activities during leisure time. Although the proportion of
adolescents in the ASD subgroup who participated in team or individual sports/fitness was
65.2% compared to only 33.3% of those with ASD+ID, this difference between the
diagnostic groups in the response patterns was not statistically significant.
Responses to the physical activity questions from the ACT PAN, which relate to
school time activities, are presented in Table 8.
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Table 8
Physical Activity of Adolescent Sample (responses to ACT PAN questions)
Total sample
N = 38
13 (34.2%)

ASD
n = 23
9 (39.1%)

ASD+ID
n = 15
4 (26.7%)

1 – 2 times/week

15 (39.5%)

10 (43.5%)

5 (33.3%)

3+ week

10 (26.3%)

4 (17.4%)

6 (40.0%)

How many hours does the
child exercise so much that
they get out of breath or
sweat?

None

11 (28.9%)

6 (26.1%)

5 (33.3%)

0.1 – 2 hours/week

19 (50.0%)

14 (60.9%)

5 (33.3%)

3+ hours/week

8 (21.1%)

3 (13.0%)

5 (33.3%)

How many times does the
child participate in a PE
class?

Never

6 (15.8%)

5 (21.7%)

1(6.7%)

1 – 2 times/week

23 (60.5%)

16 (69.6%)

7 (46.7%)

3+ times/week

9 (39.1%)

2 (8.7%)

7 (46.7%)

AT SCHOOL (ACT PAN)

Response

How often does the child
exercise so much that they
get out of breath or sweat?

Never – < once/month

Statistic
χ2(2) = 2.4
p = .30

χ2(2) = 3.2
p = .21

χ2(2) = 7.6
p = .02

Table 8 shows that during the previous month, 34.2% of the total sample had rarely or
never exercised until out of breath or sweating when at school. Twice as many adolescents in
the ASD+ID subgroup were reported to exercise three or more times a week until out of
breath or sweating than in the ASD subgroup (40% and 17.4% respectively). The proportion
of adolescents in the ASD subgroup who had not participated in a PE class within the last
month was 21.7% compared to 6.7% of adolescents within the ASD+ID subgroup. However,
there were no significant differences between the diagnostic groups in the response patterns
at the .01 alpha level.
The means, standard deviations and range for the physical activity GSLTPAQ
subscale scores for the adolescents are presented in Table 9. A higher score on the
GSLTPAQ represents higher levels of physical activity. The GSLTPAQ subscale scores
were categorised as sedentary, moderately active, or active according to the questionnaire
instructions and these results are presented in Table 10.
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Table 9
Means, Standard Deviations, and Range for GSLTPAQ Subscales (physical activity)

GSLTPAQ leisure

GSLTPAQ school

Mean (SD)

Total sample
N = 38
54.4 (56.3)

ASD
n = 23
58.4 (61.4)

ASD+ID
n =15
48.4 (49.0)

Range

0 - 192

0 - 192

0 - 192

Mean (SD)

39.5 (30.7)

33.4 (28.4)

48.8 (32.7)

Range

0 - 102

0 - 102

8 - 102

Table 9 indicates that there were large standard deviations and large ranges of scores
for both leisure and school physical activity levels, which means that there was a large
amount of variation in activity levels among the adolescents.
Table 10 shows that around 20% of all adolescents in the sample and in subgroups
were classified as sedentary, and that the majority of around 60% were classified as active
during leisure time. During school time, the proportion of adolescents in the ASD+ID
subgroup who were active was 80% compared to 69.6% of those in the ASD subgroup.
Table 10
Adolescent Physical Activity Category

GSLTPAQ
leisure

GSLTPAQ
school

Total sample
N = 38
8 (21.1%)

ASD
n = 23
5 (21.7%)

ASD+ID
n =15
3 (20.0%)

Moderately active (score 14 – 23)

6 (15.8%)

3 (13.1%)

3 (20.0%)

Active (score 24+)

24 (63.1%)

15 (65.2%)

9 (60.0%)

Sedentary (score <14)

9 (23.7%)

7 (30.4%)

2 (13.3%)

Moderately active (score 14 – 23)

1 (2.6%)

0

1 (6.7%)

28 (73.7%)

16 (69.6%)

12 (80.0%)

Sedentary (score <14)

Active (score 24+)
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In summary, the data on physical activity levels show that the proportion of
adolescents with ASD who participated in team or individual sports/fitness during leisure
time was 65.2% compared to 33.3% of those with ASD+ID. However, during school time,
40% of adolescents in the ASD+ID subgroup were reported to exercise three times or more
per week until out of breath or sweating compared to 17.4% in the ASD subgroup. There
were no significant differences found in sub-group analyses for both comparisons.
4.4 Relationships between Physical Health and Physical Activity
In order to explore whether there were any relationships of measures between
physical activity and physical health within this sample, Pearson’s correlations were
undertaken between measures of physical activity (GSLTPAQ) and measures of physical
health (BMI and waist-to-height ratio) for the total sample. The results are presented in
Table 11 and include correlations with sedentary activity.
Table 11
Pearson’s Correlations for Physical Activity and Physical Health among Adolescents with
ASD and ASD+ID
1

1. BMI

2

3

4

__

2. Waist-to-height ratio
N

.57*
24

__

3. Physical activity – leisure
N

-.18
34

-.13
25

__

4. Physical activity – school
N

-.04
34

-.35
25

.38
38

__

5. Sedentary activity
N

.58*
27

.34
18

-.04
29

.31
29

*p < 0.01, **p < 0.001

5

__
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For the total sample, there was a positive correlation between BMI and waist-toheight ratio (r = 0.57, p = 0.004), indicating that those with a higher BMI had a larger waistto-height ratio. There was a moderate positive correlation between sedentary activity and
BMI (r = 0.58, p = 0.001) indicating that those with a higher BMI reported higher levels of
sedentary activity. There were no correlations between levels of physical activity during
leisure or school time and measures of physical health.
In order to explore whether the relationships between physical activity and physical
health differed dependent upon diagnostic subgroup, the Pearson’s correlations between the
measure of physical activity (GSLTPAQ) and measures of physical health (BMI and waistto-height ratio) were repeated for those with ASD and those with ASD+ID. The results are
presented in Table 12 (ASD) and Table 13 (ASD+ID) and include correlations with sedentary
activity.

Table 12
Pearson’s Correlations for Physical Activity and Physical Health among Adolescents with
ASD
1
1. BMI

2

3

4

__

2. Waist-to-height ratio
N

.76*
16

__

3. Physical activity – leisure
N

-.22
22

-.36
17

__

4. Physical activity – school
N

-.04
22

-.51
17

.44
23

__

.80**
17

.80*
12

-.13
17

.01
17

5. Sedentary activity
N

*p < 0.01, **p < 0.001

5

__

52

Table 13
Pearson’s Correlations for Physical Activity and Physical Health among Adolescents with
ASD+ID
1

2

3

4

1. BMI

__

2. Waist-to-height ratio
N

-.51
8

__

3. Physical activity – leisure
N

-.13
12

.33
8

__

4. Physical activity – school
N

.03
12

.08
8

.40
15

__

5. Sedentary activity
N

.43
10

-.12
6

.39
12

.40
12

5

__

*p < 0.01, **p < 0.001

For the ASD subgroup only, there was strong positive correlation between BMI and
waist-to-height ratio (r = 0.76, p < 0.01), indicating that those with a higher BMI had a larger
waist-to-height ratio. There were strong positive correlations between BMI and sedentary
activity (r = 0.80, p < 0.001), and between waist-to-height ratio and sedentary activity (r =
0.80, p < 0.01), indicating that those with larger waist-to-height ratio and those with higher
BMI report higher levels of sedentary activity. There were no significant correlations
between measures of physical activity and physical health for the ASD+ID subgroup.
In summary, there was a significant correlation indicating a higher BMI was related to
higher waist-to-height ratio for the total sample, which was driven by the significant result for
the ASD subgroup but not for the ASD+ID subgroup. Higher levels of sedentary activity
were related to higher BMI for the total sample and for the ASD subgroup but not for the
ASD+ID subgroup. For the ASD subgroup only, higher levels of sedentary activity were
related to higher waist-to-height ratio.
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4.5 Mental Health (Affect and Anxiety) and HRQoL
Mean scores for mental health measure subscales (affect and anxiety) were explored,
and the overall anxiety scores were also explored. The means, standard deviations, and range
for the MIPQ-S and ASC-ASD-P subscale scores and overall anxiety scores for the
adolescents are presented in Table 14.
Table 14
Means, Standard Deviations, and Range for MIPQ-S (Subscales) and ASC-ASD-P (Subscales
and Total)

MIPQ-S mooda

MIPQ-S
interest/pleasurea

ASC-ASD-P
performance
anxietyb

Mean (SD)

Total sample
N = 38
18.3 (4.8)

ASD
n = 23
19.1 (3.2)

ASD+ID
n =15
17.0 (6.5)

Range

5 - 24

11 - 24

5 - 24

No answer

1 (2.6%)

0

1 (6.7%)

Mean (SD)

12.9 (4.6)

12.7 (3.4)

13.3 (5.5)

Range

5 - 20

7 - 20

5 - 20

No answer

1 (2.6%)

0

1 (6.7%)

Mean (SD)

6.2 (4.5)

5.6 (4.4)

7.5 (4.7)

Range

0 - 15
7 (18.4%)

0 - 15

0 - 13

2 (8.7%)

5 (33.3%)

Mean (SD)

2.8 (3.5)

2.4 (3.3)

3.9 (3.7)

Range

0 - 12

0 - 12

0 - 10

No answer

8 (21.1%)

3 (13.0%)

5 (33.3%)

Mean (SD)

4.7 (3.4)

3.5 (2.6)

6.7 (5.1)

Range

0 - 15

0-9

0 - 15

No answer

8 (21.1%)

4 (17.4%)

4 (26.7%)

Mean (SD)

10.9 (6.3)

9.6 (5.5)

13.0 (7.3)

Range

0 - 22

2 - 22

0 - 22

No answer

3 (7.9%)

1 (4.3%)

2 (13.3%)

Mean (SD)

23.4 (16.3)

20.5 (13.1)

29.5 (21.3)

Range

3 - 58

4 – 45

3 – 58

No answer

10 (26.3%)

4 (17.4%)

6 (40.0%)

No answer
ASC-ASD-P
anxious arousalb

ASC-ASD-P
separation
anxietyb
ASC-ASD-P
uncertaintyb

ASC-ASD-P
total scoresb

a
b

higher score represents better mood/more interest/pleasure (i.e., less depression)
higher score represents higher levels of anxiety
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Table 14 suggests that there was little variation of mean scores of mood and
interest/pleasure within each group, although the range of scores was larger in the ASD+ID
subgroup compared to the ASD subgroup. The uncertainty subscale (8 items) was the
anxiety subscale with the highest score in both groups (after taking into consideration the
number of questions), and the anxious arousal subscale was the lowest.
Total scores for anxiety (ASC-ASD-P) indicate a large range of scores across
adolescents within this study. Data were explored in relation to the number of participants
who scored above the suggested cut-offs for elevated anxiety (total score ≥ 20) and
significantly elevated anxiety (total score > 24). As shown in Figure 3, of the 19 responses in
the ASD subgroup, 42.1% of adolescents scored 20 or above and 26.3% scored over 24. Of
the nine responses in the ASD+ID subgroup, 55.6% scored 20 or above, all of which scores
were over 24.

Figure 3. Percentages of adolescent total ASC-ASD-P scores indicating high anxiety.
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Mean scores for HRQoL measure subscales were also explored, and the means,
standard deviations, and range for the PedsQL subscales are presented in Table 15.

Table 15
Means, Standard Deviations and Range for PedsQL Subscales (HRQoL)

PedsQL physicala

PedsQL emotionala

PedsQL sociala

PedsQL schoola

a

Mean (SD)

Total sample
N = 38
66.3 (17.5)

ASD
n = 23
62.6 (15.5)

ASD+ID
n =15
72.2 (19.4)

Range

31.3 – 96.9

31.3 – 96.9

34.4 – 93.8

No answer

2 (5.3%)

1 (4.3%)

1 (6.7%)

Mean (SD)

57.2 (19.5)

60.7 (17.3)

51.4 (22.2)

Range

8.3 - 85

25 - 80

8.3 - 85

No answer

3 (7.9%)

1 (4.3%)

2 (13.3%)

Mean (SD)

47.0 (25.2)

51.8 (26.1)

39.0 (22.3)

Range

0 - 95

0 - 95

10 - 85

No answer

6 (15.8%)

3 (13.0%)

3 (20.0%)

Mean (SD)

54.0 (20.1)

55.7 (23.4)

50.8 (12.4)

Range

0 - 80

0 - 80

30 - 70

No answer

4 (10.5%)

1 (4.3%)

3 (20.0%)

higher score represents better HRQoL

Table 15 indicates mean scores of HRQoL subscales are generally above 50 on a
scale from 0 – 100, except for the social domain for the total sample (M = 47, SD = 25.2) and
for the ASD+ID subgroup (M = 39, SD = 22.3). The range of all scores across all groups
indicates large variations in HRQoL estimates.
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4.6 Relationships between Mental Health (Affect and Anxiety) and HRQoL
In order to explore whether there were any relationships between measures of
psychological wellbeing used within this study, Pearson’s correlations were undertaken
between the measures of mood (MIPQ-S), anxiety (ASC-ASD-P), and HRQoL (PedsQL) for
the total sample. The results are presented in Table 16.

Table 16
Pearson’s Correlation Matrix for Mental Health and HRQoL Subscales among Adolescents
with ASD and ASD+ID
1

2

1. Mood

__

2. Interest/Pleasure
N

.69**
37

__

3. Performance anxiety
N

-.46*
31

-.41
31

__

4. Anxious arousal
N

-.62**
30

-.45
30

.63**
29

__

5. Separation anxiety
N

-.59*
30

-.44
30

.70**
29

.59*
29

__

6. Uncertainty
N

-.54*
34

-.36
34

.70**
31

.61**
30

.84**
30

__

.14
35

.17
35

-.03
31

-.07
30

-.14
30

-.09
35

__

.65**
34

.51*
34

-.57*
30

-.62**
35

.26
35

__

9. HRQoL social
N

.34
32

.33
32

-.45
30

-.37
29

-.66** -.65**
29
32

.43
32

.53*
32

__

10. HRQoL school
N

-.06
33

.04
33

-.16
31

-.12
30

.19
34

.16
34

.25
31

7. HRQoL physical
N
8. HRQoL emotional
N

*p < 0.01, **p < 0.001

3

4

-.64** -.79**
31
30

5

-.26
30

6

-.38
34

7

8

9
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For the total sample, there were moderate negative correlations between mood and all
four anxiety subscales: performance anxiety (r = -0.46, p = 0.009), anxious arousal (r = -0.62,
p < 0.001), separation anxiety (r = -0.59, p = 0.001), and uncertainty (r = -0.54, p = 0.001),
indicating that those with poorer mood had higher levels of anxiety. There were moderate
positive correlations between HRQoL emotional and mood (r = 0.65, p < 0.001) and
interest/pleasure (r = 0.51, p = 0.002), indicating that those with better emotional HRQoL had
better affect. There were moderate or strong negative correlations between HRQoL
emotional and all four anxiety subscales: performance anxiety (r = -0.64, p < 0.001),
separation anxiety (r = -0.57, p = 0.001), uncertainty (r = -0.62, p < 0.001), and anxious
arousal (r = -0.79, p < 0.001), indicating that those with higher levels of anxiety had poorer
emotional HRQoL. There were moderate negative correlations between HRQoL social and
separation anxiety (r = -0.66, p < 0.001), and HRQoL social and uncertainty (r = -0.65, p <
0.001), indicating that those with higher levels of anxiety relating to uncertainty and
separation had poorer social HRQoL.
In order to explore whether the relationships between measures of wellbeing differed
dependent upon diagnostic group, the Pearson’s correlations between the measure of mood
(MIPQ-S), anxiety (ASC-ASD-P), and HRQoL (PedsQL) were repeated for those with ASD
and then for those with ASD+ID. The results are presented in Table 17 (ASD) and Table 18
(ASD+ID).
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Table 17
Pearson’s Correlations for Mental Health and HRQoL Subscales among Adolescents with
ASD
1
1. Mood

2

3

4

5

6

7

9

__

2. Interest/Pleasure
N

.63*
23

__

3. Performance anxiety
N

-.28
21

-.18
21

__

4. Anxious arousal
N

-.47
20

-.32
20

.49
20

__

5. Separation anxiety
N

-.26
19

-.30
19

.51
19

.33
19

__

6. Uncertainty anxiety
N

-.24
22

-.10
22

.56*
21

.45
20

.79**
19

__

7. HRQoL physical
N

.16
22

.11
22

-.11
21

-.16
20

-.28
19

-.27
22

__

8. HRQoL emotional
N

.55*
22

.39
22

-.62* -.75**
21
20

-.44
19

-.51
22

.34

9. HRQoL social
N

.17
20

.37
20

-.38
20

-.25
19

-.58
18

-.53
20

10. HRQoL school
N

-.19
22

-.04
22

-.20
21

-.18
20

-.56
19

-.60*
22

*p < 0.01, **p < 0.001

8

__

.78** .59*
20
20
.16
22

.18
22

__
.41
20
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Table 18
Pearson’s Correlation Matrix for Mental Health and HRQoL Subscales among Adolescents
with ASD+ID
1
1. Mood

2

3

4

5

6

7

8

9

__

2. Interest/Pleasure
N

.79*
14

__

3. Performance anxiety
N

-.64
10

-.79*
10

__

4. Anxious arousal
N

-.78*
10

-.69
10

.83*
9

__

5. Separation anxiety
N

-.70
11

-.63
11

.85*
10

.83*
10

__

6. Uncertainty anxiety
N

-.70
12

-.65
12

.89*
10

.82*
10

.91**
11

__

7. HRQoL physical
N

.27
13

.20
13

-.04
10

-.06
10

-.19
11

-.04
13

8. HRQoL emotional
N

.71*
12

.65
12

-.67 -.82*
10
10

-.67
11

-.68*
.31
13

9. HRQoL social
N

.48
12

.34
12

-.53
10

-.51
10

-.74* -.81* .13 .43
11
12
12 12

10. HRQoL school
N
*p < 0.01, **p < 0.001

-.01
11

.28
11

.02
10

.15
10

.18
11

.20
12

__
__

.45 .05
12 12

__
-.43
11

When Pearson’s correlations were explored by diagnostic subgroup, there were two
correlations that were significant across both subgroups. There were moderate positive
correlations between HRQoL emotional and mood for the ASD subgroup (r = 0.55, p < 0.01)
and for the ASD+ID subgroup (r = 0.71, p < 0.01), indicating that those with better emotional
HRQoL also report better mood. There were also strong negative correlations between
HRQoL emotional and anxious arousal for the ASD subgroup (r = -0.75, p < 0.001) and for
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the ASD+ID subgroup (r = -0.82, p < 0.01), indicating that those with more symptoms on the
anxious arousal subscale report poorer emotional HRQoL.
For the ASD subgroup only, there were moderate negative correlations between
HRQoL emotional and performance anxiety (r = -0.62, p < 0.01), indicating that those with
more symptoms on the performance anxiety subscale report poorer emotional HRQoL, and
between HRQoL school and uncertainty (r = -0.60, p < 0.01), indicating that those with more
symptoms on the uncertainty subscale report poorer school HRQoL.
For the ASD+ID subgroup, there were strong negative correlations between
performance anxiety and interest/pleasure (r = -0.79, p < 0.01), indicating that those with
more symptoms on the performance anxiety subscale report lower interest/pleasure, and
between anxious arousal and mood (r = -0.78, p < 0.01), indicating that those with more
symptoms on the anxious arousal subscale report poorer mood. There were moderate
negative correlations between HRQoL emotional and uncertainty (r = -0.68, p < 0.01) and
between HRQoL social and separation anxiety (r = -0.74, p < 0.01), indicating that those with
more symptoms on the uncertainty and separation anxiety subscales report poorer emotional
HRQoL. There was a strong negative correlation between HRQoL social and uncertainty (r
= -0.81, p < 0.01), indicating that those with more symptoms on the uncertainty subscale
report poorer social HRQoL.
In summary, for the total sample, poorer mood was related to higher anxiety (all
subscales); better emotional HRQoL was related to better affect (mood and interest/pleasure);
poorer emotional HRQoL was related to higher anxiety (all subscales); and higher anxiety
around uncertainty and separation was related to poorer social HRQoL. For both ASD and
ASD+ID subgroups, poorer emotional HRQoL was related to poorer mood and higher
anxious arousal. For the ASD subgroup only, higher performance anxiety was related to
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poorer emotional HRQoL, and higher anxiety around uncertainty was related to poorer school
HRQoL. For the ASD+ID subgroup only, higher performance anxiety was related to lower
interest/pleasure, higher anxious arousal was related to poorer mood, higher anxiety around
uncertainty and separation was related to poorer social HRQoL, and higher anxious arousal
and uncertainty were related to poorer emotional HRQoL.
4.7 Correlations between Psychological Wellbeing Factors (Mental Health and HRQoL)
and Physical Factors (Physical Health and Physical Activity)
To address Research Question 1 relating to the total sample, and to test Hypothesis 1,
that better psychological wellbeing would be associated with better physical factors, the
relationships between mental health, HRQoL, physical health, and physical activity for
adolescents who have ASD with or without ID were explored using Pearson’s correlations.
Table 19 presents the Pearson’s correlations results between measures of mental
health/HRQoL and physical health/physical activity for the total sample and includes
correlations with sedentary activity.
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Table 19
Pearson’s Correlations for Mental Health and HRQoL with Physical Activity and Physical
Health among Adolescents with ASD and ASD+ID

Anxious
arousal

Separation
anxiety

HRQoL
physical

HRQoL
emotional

HRQoL
social

HRQoL
school

.20
33

-.13
28

-.07
27

-.14
27

-.04
32

-.25
33

-.11
32

-.23
29

.14
31

.32
24

.08
24

.05
21

.15
20

.07
20

.21
24

-.23
24

-.04
24

-.11
21

-.36
24

-.24
37

-.08
37

.02
31

.13
30

-.10
30

-.03
35

.19
36

.01
35

.10
32

.35
34

-.45*
37

-.11
37

.21
31

.12
30

.31
30

.27
35

.16
36

-.22
35

-.29
32

.28
34

-.33
28

-.11
28

.45
24

.27
25

.37
24

.51*
28

.00
29

-.44
28

-.51*
25

.23
27

Uncertainty

Performance
anxiety

Waist-to-height
ratio
N
Physical
activity leisure
N
Physical
activity school
N
Sedentary
activity
N

PedsQL:
HRQoLc

.21
33

Mood
BMI
N

ASC-ASD-P:
Anxiety b

Interest/
Pleasure

MIPQ-S:
Affect a

*p < 0.01, **p < 0.001
a

higher score represents better mood/more interest/pleasure
higher score represents higher levels of anxiety
c
higher score represents better HRQoL
b

For the total sample, there was a negative correlation between mood and physical
activity – school (r = -0.45, p = 0.005), indicating that those with poorer mood engaged in
more physical activity at school, and there was a moderate positive correlation between
sedentary activity and uncertainty (r = 0.51, p = 0.005), indicating that those with higher
anxiety relating to uncertainty reported higher levels of sedentary activity. There was a
moderate negative correlation between sedentary activity and HRQoL social (r = -0.51, p =
0.009), indicating that those with higher social HRQoL reported lower levels of sedentary
activity. No relationship was present between physical HRQoL and measures of physical
health or physical activity.
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To address Research Question 2 relating to diagnostic subgroup differences, and to
test Hypothesis 2, that the relationships would differ between adolescents who have ASD and
adolescents who have ASD+ID, Pearson’s correlations were repeated independently for each
of the two diagnostic groups. Correlations for measures of mental health/HRQoL and
physical health/physical activity are presented in Table 20 (ASD) and Table 21 (ASD+ID)
and include correlations with sedentary activity.

Table 20
Pearson’s Correlations for Mental Health and HRQoL with Physical Activity and Physical
Health among Adolescents with ASD
ASC-ASD-P:
b
Anxiety

HRQoL
emotional

HRQoL
social

HRQoL
school

-.14
20

-.09
19

-.21
18

-.06
21

-.41
21

.03
21

-.17
19

.12
21

Waist-to-height
ratio
N
Physical
activity leisure
N
Physical
activity school
N
Sedentary
activity
N

.57
17

.31
17

-.08
15

.12
14

.11
13

.24
16

-.40
16

-.05
16

-.34
14

-.41
16

-.41
23

-.19
23

.00
21

.18
20

-.44
19

-.24
22

.31
22

-.10
22

.31
20

.37
22

-.26
23

-.02
23

-.10
21

-.26
20

-.27
19

-.22
22

-.03
22

-.01
22

-.08
20

.32
22

.11
17

.21
17

.32
16

.13
16

.19
15

.31
17

-.44
17

-.21
17

-.33
15

.05
17

*p < 0.01, **p < 0.001
a

higher score represents better mood/more interest/pleasure
higher score represents higher levels of anxiety
c
higher score represents better HRQoL
b

HRQoL
physical

.35
22

Uncertainty

.41
22

Separation
anxiety

Anxious
arousal

BMI
N

Mood

Performance
anxiety

PedsQL:
HRQoLc

Interest/
Pleasure

MIPQ-S:
a
Affect

64

For the ASD subgroup, there were no significant correlations between physical
mental health/HRQoL and health/physical activity.

Table 21
Pearson’s Correlations for Mental Health and HRQoL with Physical Activity and Physical
Health among Adolescents with ASD+ID
ASC-ASD-P:
b
Anxiety
HRQoL
physical

HRQoL
emotional

HRQoL
social

-.09
11

.00
8

.20
8

.31
9

.47
11

.14
12

-.71
11

-.53
10

-.03
10

Waist-to-height
ratio
N
Physical
activity leisure
N
Physical
activity school
N
Sedentary
activity
N

.02
7

-.23
7

.38
6

.26
6

.13
7

.16
8

.03
8

-.05
8

.44
7

-.58
8

-.15
14

.10
14

.08
10

.08
10

.30
11

.36
13

.09
14

.13
13

-.48
12

.28
12

-.57
14

-.27
14

.67
10

.60
10

.67
11

.72*
13

.24
14

-.34
13

-.51
12

.38
12

-.40
11

-.31
11

.59
8

.40
9

.47
9

.63
11

.19
12

-.50
11

-.75
10

.68
10

HRQoL
school

Separation
anxiety

-.09
11

Uncertainty

Anxious
arousal

BMI
N

Mood

Performance
anxiety

PedsQL:
HRQoLc

Interest/
Pleasure

MIPQ-S:
a
Affect

*p < 0.01, **p < 0.001
a

higher score represents better mood/more interest/pleasure
higher score represents higher levels of anxiety
c
higher score represents better HRQoL
b

For the ASD+ID subgroup only, there was a moderate correlation between physical
activity – school and uncertainty (r = 0.72, p < 0.01), indicating that those who had higher
anxiety related to uncertainty reported higher levels of physical activity during school.
In summary, for the total sample, lower mood was related to higher levels of physical
activity at school. Also for the total sample, higher uncertainty was related to more sedentary
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activity, and to poorer social HRQoL. There was no relationship at all between sedentary
activity and physical HRQoL. No significant relationships were found between mental
health/HRQoL and physical health/physical activity for the ASD subgroup. For the ASD+ID
subgroup, higher uncertainty was related to higher levels of physical activity during school,
which was not in the expected direction of the relationship.
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Chapter 5: Discussion
The aim of this study was to explore the relationships between psychological
wellbeing (mental health and HRQoL) and physical factors (markers of physical health and
physical activity) for adolescents with ASD with and without ID. Results did not support
Hypothesis 1, that better psychological wellbeing would be associated with better physical
factors. However, results partially supported Hypothesis 2, as some of the relationships
between psychological wellbeing factors and physical factors differed between adolescents
with ASD and adolescents with ASD+ID, supporting the need for more ASD+ID specific
research.
The discussion will initially focus upon the findings regarding the physical factors
(physical health and physical activity levels) and their relationships with each other.
Secondly, the findings relating to the psychological wellbeing factors (mental health and
HRQoL) will be discussed before their relationships are also explored. Thirdly, the
discussion will focus upon the relationship between the psychological wellbeing factors
(mental health and HRQoL) and the physical factors (physical health and physical activity),
both for the total sample (to explore Research Question 1) and for adolescents with ASD and
ASD+ID (to explore Research Question 2). Finally, the discussion will cover participant
comments made on the questionnaires before identifying the implications, limitations, and
conclusions. Where percentages are discussed, in general the small sample sizes should be
considered.
5.1 Physical Health
Values for BMI were categorised to explore the number of participants whose BMI
was classified as underweight, healthy weight, overweight, and obese. The rates of
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overweight and obesity for adolescents in the ASD subgroup were lower than those reported
in previous ASD research. In this study, 13% of adolescents with ASD were overweight and
17.4% were obese (30.4% overweight/obese), compared to rates of 19% overweight and 23%
obese (42% overweight/obese) found by Healy et al. (2018), and 21% overweight and 32%
obese (53% overweight/obese) found by Phillips et al. (2014), both of which were studies
from the United States. Researchers in the United States have consistently found higher rates
of overweight and obesity in studies of adolescents with ASD compared to typically
developing peers (Broder-Fingert et al., 2014; Healy et al., 2018; McCoy et al., 2016).
Interestingly, the proportion of participants within the ASD subgroup in this study with a
BMI classified as either overweight or obese is comparable to that reported for typically
developing children and adolescents in Australia (26%; AIHW, 2017). However, this
comparability with the typically developing population is not always the case within
Australian samples; using a broader age range, Granich et al. (2016) reported a rate of
overweight/obesity of 35% in an Australian sample of children and youth with ASD aged 2 –
16 years, which is closer to the prevalence reported within this study than results seen in
United States studies. The difference in BMI based upon country of participants is well
documented in the typically developing (e.g., Wang & Lobstein, 2006) and ASD/ID literature
(e.g., Maiano, Hue, Morin, & Moullec, 2016), highlighting the importance of conducting
research worldwide to ensure that conclusions and implications are tailored for the relevant
populations.
The overweight/obesity rate for the ASD+ID subgroup in this study was 6.7%. One
previous American study has reported rates of 29% overweight/obesity among adolescents
with ID (Segal et al., 2016), which contrasts to the lower rate found within this study but,
again, may be somewhat reflective of geographical and/or sociocultural differences. Whilst
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independently, ASD and ID samples have high estimated rates of overweight and obesity,
when ASD and ID co-occur, rates of overweight and obesity are understudied. As literature
around rates of overweight and obesity specific to adolescents with ASD+ID was not found
in literature searches, the prevalence rates reported within this thesis may be considered very
preliminary indicators within an Australian population and highlight a novel addition of this
work to the literature. It is important that ASD+ID is studied separately, and that
assumptions are not simply drawn from the ASD and the ID literature, as ASD+ID brings
about both diagnostic factors that may impact weight status. Other factors impacting weight
status, including underweight, have been identified (Polfuss et al., 2016). These factors relate
to challenges (ASD related and care related), and include food fixation, sensory difficulties,
behavioural inflexibility, and effects from medication (Polfuss et al., 2016) as well as factors
relating specifically to underweight, which may include dietary restrictions for treatment of
symptoms or allergies, food aversions, gastrointestinal problems, and medication effects
(Phillips et al., 2014).
5.2 Physical Activity
In this study, 65.2% of adolescents with ASD participated in sports or fitness during
leisure time in the past 12 months, compared to 33.3% of the ASD+ID subgroup. Rates of
participation for adolescents with ASD may be impacted by the co-occurrence of ID,
although a chi square analysis did not find any significant differences between the two
subgroups (see Table 7). Barriers to physical activity participation have been identified in
previous ASD and ID research, such as disinterest and repetitive behaviour in ASD
populations (Nichols et al., 2018), and the tendency for inactivity and the need for facilitation
by others in ID populations (McGarty & Melville, 2018). In this study, 56.5% of adolescents
with ASD had visited a swimming pool or playground with a caregiver in the past month
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compared to 80% of adolescents with ASD+ID. However, the question does not allow for
the frequency of visits without a caregiver; some adolescents with ASD (without ID) might
not need a caregiver for physical activities during leisure time.
The results from the GSLTPAQ physical activity leisure and school subscale scores
were categorised into sedentary, moderately active, and active (see Table 10). Eighty percent
of adolescents with ASD+ID were active during school time compared to 69.6% within the
ASD subgroup. A larger proportion of adolescents with ASD (30.4%) were classified as
sedentary during school time compared to those with ASD+ID (13.3%). This is consistent
with other results found within this study, that 30.4% of adolescents with ASD have a BMI
classified within the range of overweight and obesity (discussed in Section 5.1), and that
sedentary activity and BMI were correlated in the ASD subgroup only, as discussed below.
This highlights the importance of looking not only at physical activity but also at sedentary
activity in order to understand the full activity profile of an individual.
5.3 Relationships between Physical Health and Physical Activity
For the total sample, higher BMI was moderately correlated with more sedentary
activity and with greater waist-to-height ratio. Both these results were driven by strong
correlations in the ASD subgroup. The correlations between BMI and waist-to-height ratio
support the reliability of BMI as a measure of body fatness for adolescents with ASD. For
the ASD subgroup, higher BMI, greater waist-to-height ratio, and more sedentary activity
were all related to one another. Although McCoy et al. (2016) found higher rates of
overweight/obesity in adolescents with ASD compared to typically developing peers, they
did not find any differences in sedentary behaviours. The present study suggests there may
be a relationship between BMI and sedentary activity for adolescents with ASD, but further
work is needed to explore whether these have the same or different strength of relationships
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as those seen in adolescents with typical development. Interestingly, these relationships were
not present in the ASD+ID subgroup, suggesting that other factors may be influencing or
impacting upon an individual’s health and activity levels. Information around the
relationships between BMI, waist-to-height ratio, and sedentary activity were not found for
individuals with ASD+ID in the literature search, highlighting this as an area with potential
differences from typical relationships that are in need of more research.
For both ASD and ASD+ID subgroups, no relationships were found between physical
activity (school or leisure) and BMI. This is consistent with the findings by Mangerud et al.
(2014) for typically developing adolescents or adolescents with a psychiatric disorder, but not
consistent with the findings by Yin-Xiu et al. (2013) relating to typically developing
adolescents or the findings by Memari et al. (2013) relating to children and adolescents with
ASD. Given that the correlation values were all very small between physical activity and
BMI in both subgroups, and given the conflicting results of previous research, it is difficult to
draw strong conclusions about these relationships.
5.4 Mental Health and HRQoL
There was little variation in mean scores for mood and interest/pleasure between
adolescents with ASD and adolescents with ASD+ID in this study. The mean scores for
mood out of a possible 24 were 19.1 (ASD), compared to 17 (ASD+ID), and mean scores for
interest/pleasure out of a possible 24 were 12.7 (ASD) and 13.3 (ASD+ID). For comparative
purposes, mean scores for the MIPQ-S in a proxy-report study comparing individuals with
ASD aged 10 – 17 years with and without self-injurious behaviour were 21 (without) and
18.9 (with) for mood and 17 (without) and 13.5 (with) for interest/pleasure (Richards, Moss,
Nelson, & Oliver, 2016). This study did not explore the inter-relationships between
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challenging behaviour and mood scores, but the findings of Richards et al. (2016) highlight
the possibility of a separate study exploring this via secondary analysis of this dataset.
In the present study, none of the adolescents in the ASD subgroup were reported to
have a mood disorder, compared to two adolescents (13.3%) in the ASD+ID subgroup.
There is wide variability found among studies into depression rates in ASD populations
(Stewart, Barnard, Pearson, Hasan, & O’Brien, 2006). Rates of clinical depression among
children and adolescents with ASD but without ID have been estimated at 10% (Gjevik et al.,
2011) and at 30% (Strang et al., 2012). This variability could be in part due to difficulties
with recognising symptoms of depression by a third party, or difficulty with an individual
with ASD recognising symptoms of depression in themselves. It is suggested that there are
many overlaps between features of ASD and symptoms of depression, such as social
withdrawal, and that assessment tools are needed to suit specific populations (Stewart et al.,
2006). The MIPQ, although developed for those with ID, was not developed specifically for
ASD, so further work may be needed to refine this measure for this population.
The results of the ASC-ASD-P indicate high rates of elevated anxiety for both
subgroups. Consistent with previous findings (den Houting et al., 2018; Keen et al., 2017),
uncertainty had the highest mean score out of the anxiety subscales for both subgroups, and
anxious arousal had the lowest. Using the cut-off score recommended by the authors, 42.1%
of the 19 scores for adolescents with ASD indicated elevated anxiety (a total score of 20 or
more). This estimate of clinical anxiety is consistent with estimates of over 40% in samples
of children, adolescents, and youth with ASD reported by previous researchers (den Houting
et al., 2018; Gjevik et al., 2011; Vasa et al., 2013). For adolescents with ASD+ID, the rate of
55.6% of the nine scores found within this study using the ASC-ASD-P was higher than the
33% estimated for a sample aged 5 – 18 years using the Glasgow Anxiety Scale (Gobrial &
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Raghavan, 2012). Variability between measures and difficulties with identifying symptoms
can help explain these differences.
The ASC-ASD-P identified more individuals as experiencing elevated anxiety than
the number of individuals reported to have a clinically diagnosed anxiety disorder. The
measure for anxiety in this study was specifically developed to suit children and adolescents
with ASD who may also have atypical symptoms, and this could in part explain the higher
proxy-reported rates of anxiety compared to diagnosed cases. From the information
presented in Table 2, 34.8% of adolescents with ASD were formally diagnosed with anxiety
disorder, whilst only 33.3% of adolescents with ASD+ID were formally diagnosed with
anxiety disorder. This study suggests that for many cases of individuals with ASD and
ASD+ID, anxiety symptoms may not be understood or identified, therefore the anxiety may
not be formally diagnosed. This supports the theory that anxiety disorder may not always be
recognised in the presence of ASD (den Houting et al., 2018; Helverschou & Martinsen,
2011), and anxiety symptoms could be particularly overshadowed during formal diagnosis,
especially when co-occurring with ID due to problems with self-report (Helverschou &
Martinsen, 2011). However, only eight of the 15 adolescents with reported co-existing
anxiety also had scores computed for the ASC-ASD-P, so it is difficult to draw firm
conclusions with such small overlap. Of these eight cases, six scored above the ASC-ASD-P
cut off for anxiety.
Researchers suggest that HRQoL is poorer in assessments that include ASD+ID
compared to ASD only (Billstedt et al., 2005; Farley et al., 2009). For the sample of
adolescents in this study, mean HRQoL subscale scores out of 100 for ASD compared to
ASD+ID were 62.6 and 72.2 (physical), 60.7 and 51.4 (emotional), 51.8 and 39 (social), and
55.7 and 50.8 (school) respectively. The trend for lower values seen in the ASD+ID mean
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scores compared to the ASD subgroup is reversed for the physical subscale. It should be
noted that a third party might not accurately assess aspects of HRQoL in ASD, particularly
the social scale, as socializing may not be considered important or desirable from the
adolescent perspective. Recent research through consultation with individuals with ASD
highlights some ASD-specific items that may not be addressed through HRQoL measures
designed for typically developing populations. Factors that may not be provided for include
sensory issues, social acceptance, supports, and access to services (McConachie et al., 2018).
5.5 Relationships between Mental Health and HRQoL
For the total sample, higher anxiety levels across all anxiety subscales were related to
poorer mood and to poorer emotional HRQoL. Poorer emotional HRQoL was also related to
poorer mood and lower interest/pleasure. These are logical relationships, as high levels of
anxiety would be expected to relate to poorer affect and emotional health. Anxiety and
depression often co-occur in typically developing adolescents (Nazeer & Calles, 2012) and
co-occurrence has also been seen in studies with adolescents and young people with ASD
(Cai, Richdale, Dissanayake, & Uljarević, 2018). One linking factor between anxiety and
depression may be intolerance of uncertainty. In recent research with adolescents and young
people with ASD, intolerance of uncertainty was found to predict anxiety, explain the
relationship between anxiety and emotional regulation, and partially explain the relationship
between depression and emotional regulation (Cai et al., 2018). Research into depression and
its association with anxiety is scarce in ASD, so the explorations within this study are novel
(no previous studies have explored depression and anxiety as measured by the ASC-ASD-P)
and highlight the need for further work in this area.
For the total sample in this study, higher separation anxiety and uncertainty were
related to poorer social HRQoL; however, these relationships were driven by the correlations
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seen only in the ASD+ID subgroup. Separation anxiety was higher in a study with adults
with ASD+ID compared to adults with ID only and may be due not only to attachment to
caregiver but possibly also to attachment relating to changing a situation (Gillott & Standen,
2007). The relationship between uncertainties and social HRQoL is logical when considering
the interacting characteristics of ASD and ID. The restrictive, inflexible characteristics of
ASD and the adaptive deficits characteristic of ID (APA, 2013) both impact on adolescents
with ASD+ID. Potential causes of uncertainty include routine changes, sensory challenges,
and social situations (Ozsivadjian, Knott, & Magiati, 2012). Items on the ASC-ASD-P
uncertainty subscale relate to social fears, sensory difficulties, crowds, new things, and
unknown things (Rodgers et al., 2016). The uncertainty subscale scores were the highest
among the ASC-ASD-P subscales in this study.
For both the ASD and ASD+ID subgroups, poorer emotional HRQoL was related to
poorer mood and higher anxious arousal. The results of this study show that adolescents with
ASD (with and without ID) who had poorer emotional HRQoL tended to have poorer mood
and higher anxious arousal, and the relationships were strongest in the ASD+ID subgroup.
For many individuals with ASD, impairments in detecting and accurately assessing their own
internal bodily sensations (interoception) could impact the processing of emotions (Garfinkel
et al., 2016). Sensory information processing is a common feature in ASD, and 29% of the
adolescents in the present study were reported to have sensory processing disorder.
Interoception is less commonly identified than other areas of sensitivity, such as hearing,
which are more easily observed and screened through checklists. Interoception has been
assessed using heartbeat-tracking methods (Garfinkel et al., 2016); more participants with
ASD were less accurate and more sensitive with judgments than controls. The emotional
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PedsQL subscale items relate to feelings, fear, and sadness, and heightened levels relate to
poorer emotional HRQoL.
For the ASD subgroup only, higher uncertainty was related to poorer school HRQoL.
Adams, Simpson, and Keen (2018) found that more than 25% of children with ASD were
frequently worried at school, including being afraid of making a mistake. Uncertainties are
often reported as a source of anxiety in children with ASD (Adams et al., 2018; den Houting
et al., 2018; Keen et al., 2017). Uncertainties may be related, for example, to routine
changes, sensory challenges, and social situations (Ozsivadjian et al., 2012), which would
apply in a school situation and could be present together. Many of the items in the uncertainty
subscale of the ASC-ASD-P are atypical anxiety symptoms (den Houting et al., 2018).
For the ASD subgroup only, adolescents who were more anxious about performance
had poorer emotional HRQoL. For individuals with ASD (without ID), decision-making can
be difficult, and they are often impeded by the fear of failing and the fear of being judged
(Luke, Clare, Ring, Redley, & Watson, 2012). Negative perceptions of one’s self and
performance are linked to social phobia and excessive rumination over past events, such as in
the case of worrying excessively about having performed badly (e.g., making a speech) after
the event (Perini, Abbott, & Rapee, 2006). Using focus group with participants aged 7 – 18
years with ASD to explore anxiety triggers, Ozsivadjian et al. (2012) found that worry about
performance was a common theme, such as worrying about being asked to do something the
individual may not feel confident to do. Although the relationships among anxiety,
depression, and HRQoL in ASD samples are not yet clear, this study suggests a link between
performance anxiety and emotional HRQoL for adolescents with ASD without ID, which
warrants further exploration with larger samples.
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5.6 Relationships between Psychological Wellbeing Factors (Mental Health and
HRQoL) and Physical Factors (Physical Health and Physical Activity)
The first research question of this thesis was, “How do psychological wellbeing
factors (mental health and HRQoL) relate to physical factors (physical health and physical
activity) for adolescents who have ASD with or without ID?” For the total sample, lower
mood was related to higher levels of physical activity at school. Those who experienced
poorer mood engaged in higher levels of physical activity at school, suggesting that
Hypothesis 1, which stated that better psychological wellbeing would be associated with
better physical factors, cannot be accepted. This relationship needs further investigation, as it
could be that those who have poorer mood are kept more physically active during school as
part of behaviour and/or mood management; typically developing adolescents who engage in
higher levels of physical activity have better mental health (Ahn & Fedewa, 2011; Biddle et
al., 2004). This same relationship between physical activity at school and mood was not seen
in the subgroup analyses.
For the total sample, higher uncertainty was related to higher levels of sedentary
activity and to lower social HRQoL. Intolerance of uncertainty is implicated as a risk factor
in the expression of anxiety, and can lead to social withdrawal (Hodgson, Freeston, Honey, &
Rodgers, 2017) and consequently to more sedentary behaviour. A meta-analysis focused on
typically developing children and adolescents showed that 36% of variability in anxiety and
40% of variability in worry could be explained by intolerance of uncertainty (Osmanağaoğlu,
Creswell, & Dodd, 2018). For adolescents with ASD, society may cause anxiety; the
tendency to withdraw from anxiety triggers and choose sedentary activities and relaxation has
been identified as a coping mechanism for anxiety (Trembath et al., 2012). These
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relationships with uncertainty were not found in subgroup analyses, which may be due to the
small subgroup sample sizes.
The second research question, “Do the relationships between psychological wellbeing
factors and physical factors differ between adolescents who have ASD and adolescents who
have ASD+ID?” was answered by exploring the correlational results dependent upon
diagnostic group. Results partially support Hypothesis 2, as physical activity at school was
correlated with uncertainty but only for adolescents with ASD+ID.
There were no significant correlations between physical health/physical activity and
mental health/HRQoL for the ASD subgroup. However, given the small sample sizes,
particularly in subgroup analyses, it is possible that the study was not powerful enough to
detect an effect. A sample size of around 42 would be required to achieve 80% power for a
correlation of 0.5 at the .01 significance level.
For the ASD+ID subgroup only, physical activity at school was correlated with
uncertainty. Whilst these results partially support Hypothesis 2 (non-directional) by showing
that there was a difference between the diagnostic subgroups, the direction of the relationship
means that higher levels of physical activity at school were associated with higher uncertainty
for the adolescents with ASD+ID. Focus group research has found that physical activity,
such as going for walks and exercising, is often used to manage stress for individuals with
ASD (Trembath et al., 2012). Some participants in this study provided similar themed
comments, which are discussed briefly in Section 5.7. However, it is difficult to draw
conclusions about the relationships between physical activity at school and mental health that
were found in this study until further research is done.
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5.7 Participant Comments
Although this was a quantitative study and qualitative methods were not used,
participants were given the option to provide comments during the survey. Many participants
put a lot of effort into commenting, and two particular topics were identified that related to
physical activity and wellbeing. The first topic was that physical activity was a strategy to
manage mood and anxiety, supporting the research of Hillier et al. (2011) and Trembath et al.
(2012). For example, one participant commented, “He benefits with heavy workouts e.g.
gym, tennis every day to reduce his anxiety…” The second topic was that there were barriers
to engagement in physical activity, and this supports previous research (McGarty & Melville;
2018; Nichols et al., 2018). Barriers in this study included dislike of physical activity and
outdoors, obsession with screen viewing, and the competitive nature of some sports. For
example, one participant wrote, “We try (to involve him in physical activity) but he is very
resistant.” A copy of the participant comments is provided in Appendix K for interest.
5.8 Implications
Research into ASD is often focused upon children, although adolescent development
is a unique period. This study has focused upon adolescents with ASD with and without ID.
This is the first study to explore relationships in multiple measures of wellbeing and physical
activity in adolescents with ASD and ASD+ID and, as such, has identified areas that would
benefit from future research. The relationships between mental health, HRQoL, markers of
physical health, and physical activity have been relatively unexplored in ASD research. This
study has identified relationships between subscales of anxiety and mood, and how they
relate to HRQoL. More research is needed here to help adolescents with ASD and ASD+ID
improve wellbeing outcomes.
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Two correlations were found in this study linking physical activity at school with
mental health. For adolescents in the total sample, higher levels of physical activity at school
were related to lower mood. For adolescents with ASD+ID, higher levels of physical activity
at school were related to higher uncertainty. Both of these relationships indicate that
adolescents with ASD, with and without ID, who have poorer mental health may be engaging
in higher levels of physical activity at school, and this needs investigation. This link between
physical activity at school and mental health needs further exploration in order to gain a
better understanding of how they are related and how the information could be useful for
wellbeing support. This study may help inform practical intervention studies in physical
activity and mental health outcomes.
Adolescents with ASD+ID are a particularly vulnerable population who are underrepresented in research and should be a focus group for research because of complex,
intersecting needs. This study shows that adolescents with ASD and adolescents with
ASD+ID have different wellbeing support needs. Differences found between the diagnostic
subgroups warrant further exploration and justify the need for diagnostic-specific
explorations in this field. There were differences in the relationships between physical
health/physical activity and mental health/HRQoL for adolescents with ASD, depending on
the co-occurrence of ID. The differences in wellbeing support needs for these two subgroups
of adolescents should be identified and addressed. The co-occurrence of ASD and ID is
distinct from either ASD or ID alone, and adolescents with ASD+ID need more research
focus to improve HRQoL. Several gaps in the research were explored and highlighted within
this study, and these are listed in the conclusions.

80

5.9 Limitations
There were a number of limitations to this study. Firstly, the extensive nature of the
questionnaire could have been a deterrent to participation. Other limitations relating to
participation include the unavailability of language interpretation, the online only format, and
technical problems preventing access to the survey through the abbreviated online link, which
was producing an error message. The participants in the study were individuals who chose to
do the survey and could have been motivated by an interest in physical activity and
wellbeing. The investigation did not account for differences in gender or culture, and
wellbeing factors that relate to spirituality and nutrition were not accounted for. In addition,
proxy reporting may reflect the perspective of the reporter rather than the adolescent.
Although a significant amount of time was spent on recruitment and there were a lot
of enthusiastic and supportive comments from people who may be interested, translating this
enthusiasm into completed questionnaires was challenging. When the initial recruitment
methods resulted in limited responses, additional ethical departmental approval was sought to
recruit through schools. Although this increased the sample size, it is acknowledged that the
final sample remained small and this may have limited the ability to detect significant results.
The focus of physical health in this study was on weight classification only, and this
limits findings relating to physical health, which may be impacted by other variables. Other
variables that may have influenced results include the unequal numbers in subgroups,
participants’ relationship to the adolescent, whether there were any siblings in the household,
whether the adolescent lived with the participant, and the high levels of items where no
answer was provided, such as the mobility questions.
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5.10 Conclusions
The methodology of this study provides unique insight into the relationships between
psychological wellbeing and physical factors for adolescents with ASD and with ASD+ID.
Using measures of mental health (affect and anxiety), HRQoL, physical health (BMI and
waist-to-height ratio), physical activity (school and leisure), and sedentary activity in
correlational analyses, relationships were explored and identified. The strength of the study
is in the extensive exploration of psychological wellbeing factors (mental health and
HRQoL), the markers of physical health (BMI and waist-to-height ratio) and physical activity
(school and leisure), as well as sedentary activity for adolescents with ASD and ASD+ID.
Exploring these factors depending on whether the adolescent had co-occurring ID or not
allowed potential diagnostic differences to be identified. In addition to answering the
research questions and testing the hypotheses, the study explored relationships between all
subscales. Therefore, this study provides an initial contribution to our knowledge of
wellbeing and physical activity in this population.
A key finding in this study was a link between physical activity at school and mental
health for adolescents with ASD (with and without ID). The direction of the relationships
between physical activity at school and mental health shows differences with typically
developing samples and differences between diagnostic subgroups. In response to Research
Question 1, higher levels of physical activity at school correlated with lower mood for the
total sample. This result was in the opposite direction to Hypothesis 1 and contrasts to the
literature around typically developing adolescents that links higher physical activity levels
with improved mental health (e.g., Sund et al., 2011). In response to Research Question 2
and Hypothesis 2, higher levels of physical activity at school correlated with higher
uncertainty but only for the ASD+ID subgroup. The direction of the relationships between
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physical activity at school and mental health found in this study are unexplained by the
literature.
Findings contribute to our understanding of relationships between physical activity
and wellbeing for adolescents with ASD (with and without ID), and these relationships may
differ from what is known from typically developing samples. Additional findings from this
study include differences in overweight/obesity rates between diagnostic subgroups and
differences with estimates from other countries, and high levels of anxiety across both
subgroups as identified by the ASD-specific measure used in this study. The study also
supports the need for the development of ASD-specific measures for depression and HRQoL
assessment.
Improving the wellbeing of adolescents with ASD with and without ID may be
important for improved long-term outcomes. There may be benefit in additional wellbeing
support for these vulnerable adolescents through physical activity, especially for those with
ASD+ID who have two intersecting neurodevelopmental disorders and who may need
options for mental health support in addition to psychotherapy. This study is preliminary and
shows there are some links between physical activity at school and mental health for this
population, and this information can be used to improve understanding of how physical
activity may be used in wellbeing support for adolescents with ASD and ASD+ID. Further
research is needed to understand how and why physical activity at school relates to mental
health for this population.
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Appendix B

Physical Activity and Wellbeing in Adolescents with
Autism and/or Intellectual Disability
This survey is for parents/carers of adolescents who have autism and/or intellectual disability, and who are in full or
part-time
education.

You may start and stop your saved questionnaire as many times as you like
by
clicking on 'Resume later' at the bottom of the page.
Don't forget to submit the responses at the end even if you have skipped
some.
Please read the following information before beginning the survey:

Who is conducting the research?
GU ref no: 2017/697
Dr Dawn Adams (chief investigator),
Prof Deb Keen, and
Annette Messenger (student researcher)
Autism Centre of Excellence,
School of Education and Professional Studies
(07) 3735 5854
Dawn.Adams@Griffith.edu.au (mailto:Dawn.Adams@Griffith.edu.au)
D.keen@griffith.edu.au (mailto:D.keen@griffith.edu.au)
Annette.messenger@griffithuni.edu.au (mailto:Annette.messenger@griffithuni.edu.au)

Why is the research being conducted?
We are interested in exploring the physical activity levels of adolescents who have autism and/or intellectual
disability, and how physical activity levels are related to other wellbeing factors, including mental health, physical
health, and health-related quality of life. This research will highlight important wellbeing factors among a vulnerable
population during a developmental stage that is both critical and opportune.

What you will be asked to do
If you decide to participate, you will be asked to complete an online questionnaire pack. This will take around 30
minutes to complete. If you wish to stop and start your saved questionnaire you can do this but you need to press
the "resume later" box in the bottom left hand corner of the page. The questions include general demographic
questions about your situation and about your child’s situation, as well as questions about your child that relate to
mood, anxiety, self-help, quality of life, and physical activity.

The basis by which participants will be selected or screened
Invitation is extended to parents/carers of a child with autism and/or intellectual disability 12-19 years old, in full-time
or part-time education.

The expected benefits of the research
This study will assist us in understanding how engagement in physical activity may be related to mental health and
other health-related quality of life for adolescents with autism and/or intellectual disability. Adolescents who have
both these conditions are not well represented by research, so results from this research will help shed some light on
these relationships and inform future intervention studies. We will aim to publish the results in relevant journals and
share them with other researchers, professionals and families.

Risks to you
As we are asking you to answer questions relating to your child’s mental and physical wellbeing, you may experience
some distress in response to completing the questionnaires. If you do experience any distress, there are some
national organisations available to provide you with help and guidance, such as beyondblue
https://www.beyondblue.org.au (https://www.beyondblue.org.au) (Tel: 1300 22 4636) or Carers Australia national
carer
counselling program (Tel: 1800 242 636). Alternatively, you may wish to speak to one of the project coordinators
(contact details at the top of this sheet) who will direct you to the appropriate care.
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Your confidentiality
Your participation in this survey is anonymous as no identifiable data will be collected. There will be no identifiable
information linked to the data when it is analysed or published. All survey results will be reported anonymously and
as a collection of combined information, not as individual results. All information collected and coded will be entered
into password protected files, only accessible by the project team. Your anonymous data may be used in future
studies similar to this one.

Your participation is voluntary
Your participation in the surveys is voluntary. You do not need to answer every question unless you wish to do so.
You are free to withdraw from the study at any time before the completion and submission of the survey.

Mechanism for distribution and return / Web backend
Data will be collected online using a research survey tool. Electronic data will be stored on password protected
computers, external storage devices, and research servers belonging to the research team. We will destroy all
records after 5 years using the University confidential waste service, in accordance with Griffith University policy.

Questions / further information
If you require further information about the study you can contact someone from the research team, who are listed at
the top of this information sheet.

The ethical conduct of this research
Griffith University conducts research in accordance with the National Statement on Ethical Conduct in Human
Research (2007). If you have any concerns or complaints about the ethical conduct of the research project you
should contact the Manager, Research Ethics on (07) 373 54375 or research-ethics@griffith.edu.au
(mailto:researchethics@
griffith.edu.au)

Feedback to you
Because all data are anonymised when submitted to the research team, it is not possible to provide individual
feedback. However, we do publish the results of our research studies on our Facebook page: Autism centre of
Excellence, or you can email one of the project co-ordinators, whose email addresses are listed at the top of this
information sheet and request to be sent a copy of the results.

Consent
Completion of this survey will be taken as your consent to participate in the research.

Hello and welcome to the survey!
By participating you will be contributing to research into the wellbeing of
adolescents with autism and/or intellectual disability!
There are 67 questions in this survey
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Appendix C

ABOUT THE PERSON COMPLETING THE SURVEY (select one box unless otherwise noted)
1) What is your relationship to your child?
Parent
Grandparent
Sibling
Carer
Other
2) What is your gender?
Female
Male
3) Do you live with your child?
Yes
No
Sometimes
4) What is your current marital status?
Single
Married
De facto
Divorced
Separated
5) Which best describes your current situation? (You may want to tick more than one box here)
Unemployed
Work part-time
Work full-time
Caring responsibilities
Study part-time
Study full-time
6) What is your highest level of education completed?
Primary school
Secondary school
Tertiary training
Undergraduate degree
Post-graduate degree
What is you combined family income before tax?
$0-$18,200
$18,201-$37,000
$37,001-$87,000
$87,001-$180,000
Over $180,000
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ABOUT YOUR CHILD (select one box unless otherwise noted, or type in the blank space)
Mandatory questions are marked with *
1) What is your child’s age in years?

*

2) What is your child’s date of birth (DD/MM/YYYY)?
3) What is your child’s gender? *
Female
Male
4) What is the postcode where your child lives? *
5) Was your child born in Australia?
Yes
No
6) What type of school does your child attend? (Choose one of the following answers)
Inclusive education with support
Inclusive education without support
Special education
Other
7) What grade is your child currently enrolled in?
Year 7
Year 8
Year 9
Year 10
Year 11
Year 12
Other
8) Which best describes your child’s diagnosis? *
Autism
Intellectual disability
Autism and Intellectual disability
9) What level of daily support does your child require?
Requires some support
Requires substantial support
Requires very substantial support
Does your child have any of the following co-existing conditions? (select one or more of the boxes) *
Speech/language disorder
ADHD
Anxiety disorder
Mood disorder
Physical disability
Epilepsy
Sensory processing disorder
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Fragile X syndrome
Diabetes
Other
None
10) If your child has anxiety disorder, has it been formally diagnosed?
Yes
No
11) What behaviours does your child have that are considered challenging? (Select one or more of the
boxes)
Physical aggression
Verbal aggression
Self-injurious behaviour
Property destruction
Tantrums
Meltdowns
Distress
Other
None
12) Does your child take any of the following? Check all that apply
Anti-psychotic medication
Anti-epileptic medication
Anti-anxiety medication
Anti-depressant medication
Other medication
Health supplements
None
13) What is your child’s height in metres?
14) What is your child’s weight in kilograms?
15) What is your child’s waist circumference measurement in centremetres (measured around the
naval with a tape measure when relaxed and preferably standing)?
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Appendix D
WESSEX Questionnaire
These items refer to the person you care for. For each question (A, B, C, D etc …), please
enter the appropriate code in each box.
(Frequently = more than once a week)

A) Wetting (nights)

1 = frequently 2 = occasionally

3 = never

B) Soiling (nights)

1 = frequently 2 = occasionally

3 = never

C) Wetting (days)

1 = frequently 2 = occasionally

3 = never

D) Soiling (days)

1 = frequently 2 = occasionally

3 = never

E) Walk with help

1 = not at all

3 = up stairs and elsewhere

2 = not up stairs

(note: if this person walks by himself upstairs and elsewhere, please also code ‘3’ for ‘walk
with help’)
F) Walk by himself

1 = not at all

2 = not up stairs 3 = up stairs and elsewhere

G) Feed himself

1 = not at all

2 = with help

3 = without help

H) Wash himself

1 = not at all

2 = with help

3 = without help

I) Dress himself

1 = not at all

2 = with help

3 = without help

J) Vision

1 = blind or almost 2 = poor

3 = normal

K) Hearing

1 = deaf or almost

3 = normal

L) Speech

1 = never a word

2 = odd words only

3 = sentences and normal

4 = can talk but doesn’t

2 = poor

If this person talks in sentences, is his/her speech:
1 = Difficult to understand even by acquaintances, impossible for strangers?
2 = Easily understood for acquaintances, difficult for strangers?
3 = Clear enough to be understood by anyone?

M) Reads

1 = nothing

2 = a little

3 = newspapers and/or books

N) Writes

1 = nothing

2 = a little

3 = own correspondence

O) Counts

1 = nothing

2 = a little

3 = understands money values
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Appendix E
Short Form (MIPQ-S)

Instructions for completing the MIPQ-S

This questionnaire contains 12 questions – you should complete all 12 questions. Each
question will ask for your opinion about particular behaviours, which you have observed in
the last 2 weeks. For every question you should circle the most appropriate response e.g.

6) In the last two weeks, how interested did the person appear to be in his/her surroundings?

interested all

interested most

interested
about

interested some

never

of the time

of the time

half of the time

of the time

interested

The Mood, Interest and Pleasure Questionnaire - Short Form
1) In the last two weeks, did the person seem…
sad all of

sad most

sad about half

sad some

the time

of the time

of the time

of the time

never sad

Please comment if anything has happened in the last two weeks which you feel might explain sadness
if it has been observed (e.g. a bereavement):

2) In the last two weeks, how often did you hear positive vocalizations* when the person
was engaged in activities*?
all of the

most of the

about half of

some of the

time

the time

the time

time

*positive vocalizations: e.g. laughing, giggling, “excited sounds” etc.

never
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*engaged in activities: i.e. when someone is actively involved in any activity such as a
mealtime, a social interaction, a self-care task or social outing etc.
3) In the last two weeks, do you think the facial expression of the person looked
“flat”*…
all of the

most of the

about half of

some of the

time

the time

the time

time

never

*flat expression: expression seems lifeless; lacks emotional expression; seems unresponsive.

4) In the last two weeks, would you say the person…
cried every

cried nearly

cried 3-4 times

cried once or

cried less than

day

every day

each week

twice each
week

once each week

5) In the last two weeks, how interested did the person appear to be in his/her
surroundings?
interested all

interested most

interested about

interested some

never

of the time

of the time

half of the time

of the time

interested

6) In the last two weeks, did the person seem to have been enjoying life…
all of the

most of the

about half of

some of the

time

the time

the time

time

never

Please comment if there are any reasons why this person might not have been enjoying him/herself
e.g. illness, being in pain, experiencing a loss etc.:

7) In the last two weeks, would you say the person smiled…
at least once

at least once

3-4 times

once or twice

less than once

every day

nearly every
day

each week

each week

each week

8) In the last two weeks, how disinterested did the person seem to be in his/her
surroundings?
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disinterested

disinterested

disinterested
about

disinterested

never

all of the time

most of the time

half of the time

some of the time

disinterested

9) In the last two weeks, when the person was engaged in activities*, to what extent did
his/her facial expressions* suggest that s/he was interested in the activity?
interested all

interested most

interested about

interested some

never

of the time

of the time

half of the time

of the time

interested

*engaged in activities: i.e. when someone is actively involved in any activity such as a
mealtime, social interaction, self-care task or social outing etc.
*facial expressions: interest might be indicated by the degree to which the person’s gaze is
being directed at the person/things involved in an activity.
10) In the last two weeks, would you say that the person…
laughed

laughed nearly

laughed 3-4

laughed once or

laughed less
than

every day

every day

times each week

twice each week

once each week

11) In the last two weeks, how often did you see gestures which appeared to
demonstrate enjoyment* when the person was engaged in activities*?
all of the

most of the

about half of

some of the

time

the time

the time

time

never

*gestures which appear to demonstrate enjoyment: e.g. clapping, waving hands in excitement
etc.
*engaged in activities: i.e. when someone is actively involved in any activity such as a meal
time, social interaction, self-care task or social outing etc.
12) In the last two weeks, did the person’s vocalizations* sound distressed…
all of the

most of the

about half of

some of the

time

the time

the time

time

never

*vocalizations: any words, noises or utterances.
Please feel free to make any additional comments about the behaviour of the person over the last two
weeks
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Appendix H
PHYSICAL ACTIVITY DURING LEISURE TIME
1. During a typical 7-day period (a week), how many times on the average does your child do
the following kinds of exercise for more than 15 minutes during free time when not at
school?
(Write the appropriate number in the spaces provided)
STRENUOUS EXERCISE
(HEART BEATS RAPIDLY)
(eg. running, jogging, football, soccer, squash, basketball, martial arts, vigorous swimming,
vigorous cycling)
MODERATE EXERCISE
(NOT EXHAUSTING)
(eg. fast walking, tennis, badminton, easy swimming, easy cycling, dancing)
MILD EXERCISE
(MINIMAL EFFORT)
(eg. easy walking, yoga, bowling, putt putt)
2. In the past week, on how many days has a family member or carer played a game outdoors
or exercised together like walking, swimming, cycling with your child? (Select the most
appropriate response)
None
1-2 days
3-5 days
6-7 days
3. In the past month, has your child gone to a playground or a swimming pool with a family
member or carer? (Select the most appropriate response)
Yes
No

4. In the past 12 months, has your child regularly participated (outside school hours, even if
organized by the school) in team sport (eg. football, cricket or netball) and/or individual
sport, coached or lessons (eg. swimming, tennis, karate or gymnastics)?
(Select the most appropriate response)
Yes
No
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PHYSICAL ACTIVITY DURING SCHOOL TIME
Note: You may wish to discuss your estimates with the teacher
5. During a typical school week, how many times on the average does your child do the
following kinds of exercise for more than 15 minutes during school time, including recess
and lunchtime?
(Write the appropriate number in the spaces provided)
STRENUOUS EXERCISE
(HEART BEATS RAPIDLY)
(eg., running, jogging, football, soccer, squash, basketball, martial arts, vigorous swimming,
vigorous cycling)
MODERATE EXERCISE
(NOT EXHAUSTING)
(eg. fast walking, tennis, badminton, easy swimming, easy cycling, dancing)
MILD EXERCISE
(MINIMAL EFFORT)
(eg. easy walking, yoga, bowling, putt putt)
6. When your child is at school, HOW OFTEN do they usually exercise so much that they get
out of breath or sweat? (Including physical activity during PE classes, recess and lunchtime.
Not before or after school)
(Select the most appropriate response)
Never
Less than once a month
Once a month
Once a fortnight
Once a week
Twice a week
3 times a week
4 times a week
Every day
7. When your child is at school, HOW MANY HOURS A WEEK do they usually exercise so
much that they get out of breath or sweat? (Including physical activity during PE classes,
recess and lunchtime. Not before or after school)
(Select the most appropriate response)
None
1 hour or less
1-2 hours
2-3 hours
3-4 hours
4-5 hours
More than 5 hours
8. About HOW MANY TIME A WEEK does your child participate in a PE class at school?
((Write the appropriate number in the spaces provided)
9. If you would like to provide a comment, type in the space provided
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Appendix I
SEDENTARY ACTIVITY DURING LEISURE TIME
1. On an average school day, about how many hours a day does your child do the following
when not at school:
Homework
Watch TV/videos/DVDs
Use the internet/play computer games?
(Select the most appropriate response)
None
1 hour or less
1-2 hours
2-3 hours
More than 3 hours
2. Outside school time, how many hours a day does your child usually watch TV, videos or
DVDs?
(Select the most appropriate response in each group)
On Monday to Friday
None
1 hour or less
1-2 hours
2-3 hours
More than 3 hours
On Saturday and Sunday
None
1 hour or less
1-2 hours
2-3 hours
3-4 hours
4-5 hours
More than 5 hours
3. Outside school time, how many hours a day does your child usually use computers for
entertainment or to play video games (eg. surfing the net, Playstation, Nintendo)?
(Select the most appropriate response in each group)
On Monday to Friday
None
1 hour or less
1-2 hours
2-3 hours
More than 3 hours
On Saturday and Sunday
None
1 hour or less
1-2 hours
2-3 hours
3-4 hours
4-5 hours
More than 5 hours
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4. Outside school time, how many hours a day does your child usually use computers for study
or school work?
(Select the most appropriate response in each group)
On Monday to Friday
None
1 hour or less
1-2 hours
2-3 hours
More than 3 hours
On Saturday and Sunday
None
1 hour or less
1-2 hours
2-3 hours
3-4 hours
4-5 hours
More than 5 hours
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Pearson Correlation Matrix for Physical Activity and Wellbeing Factors among Adolescents with ASD or ASD+ID
BMI

Waisttoheight
ratio

Physical
Activity
Leisure

Physical
Activity
School

Mood

Interest/
Pleasure

Anxiety
Performance

Anxiety
Anxious

Anxiety
Separation

BMI

__

Waist-toheight ratio

.57*

__

Physical
Activity
Leisure

-.18

-.13

__

Physical
Activity
School

-.04

-.35

.38

__

Mood

.21

.32

-.24

-.45*

__

Interest/
Pleasure

.20

.08

-.08

-.11

.69**

__

Anxiety
Performance

-.13

.05

.02

.21

-.46*

-.41

__

Anxiety
Anxious

-.07

.15

.13

.12

.62**

-.45

.63**

__

Anxiety
Separation

-.14

.07

-.10

.31

-.59*

-.44

.70**

.59*

__

Anxiety
Uncertainty

-.04

.21

-.03

.27

-.54*

-.36

.70**

.61**

.84**

Anxiety
Uncertainty

__

HRQoL
Physical

HRQoL
Emotional

HRQoL
Social

HRQoL
School

Sedentary
Activity
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HRQoL
Physical

-.25

-.23

.19

.16

.14

.17

-.03

-.07

-.14

-.09

__

HRQoL
Emotional

-.11

-.04

.01

-.22

.65**

.51*

-.64**

-.79**

-.57*

-.62**

.26

__

HRQoL
Social

-.23

-.11

.10

-.29

.34

.33

-.45

-.37

-.66**

-.65**

.43

.53*

__

HRQoL
School

.14

-.36

.35

.28

-.06

.04

-.16

-.12

-.26

-.38

.19

.16

.25

__

Sedentary
Activity

.58*

.34

.04

.31

-.33

-.11

.45

.27

.37

.51*

.00

-.44

-.51*

.23

N varies from 18 to 38, *p < 0.01, **p < 0.001

__

129
Pearson Correlation Matrix for Physical Activity and Wellbeing Factors among Adolescents with ASD
BMI

Waisttoheight
ratio

Physical
Activity
Leisure

Physical
Activity
School

Mood

Interest/
Pleasure

Anxiety
Performance

Anxiety
Anxious

Anxiety
Separation

Anxiety
Uncertainty

BMI

__

Waist-toheight ratio

.76*

__

Physical
Activity
Leisure

-.22

-.36

__

Physical
Activity
School

-.04

-.51

.44

__

Mood

.41

.57

-.41

-.26

__

Interest/
Pleasure

.35

.31

-.19

-.02

.63*

__

Anxiety
Performance

-.14

-.08

.00

-.10

-.28

-.18

__

Anxiety
Anxious

-.09

.12

.18

-.26

-.47

-.32

.49

__

Anxiety
Separation

-.21

.11

-.44

-.27

-.26

-.30

.51

.33

__

Anxiety
Uncertainty

-.06

.24

-.24

-.22

-.24

-.10

.56*

.45

.79**

__

HRQoL
Physical

-.41

-.40

.31

-.03

.16

.11

-.11

-.16

-.28

-.27

HRQoL
Physical

__

HRQoL
Emotional

HRQoL
Social

HRQoL
School

Sedentary
Activity
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HRQoL
Emotional

.03

-.05

-.10

-.01

.55*

.39

-.62*

-.75**

-.44

-.51

.34

__

HRQoL
Social

-.17

-.34

.31

-.08

.17

.37

-.38

-.25

-.58

-.53

.78**

.59*

__

HRQoL
School

.12

-.41

.37

.32

-.19

-.04

-.20

-.18

-.56

-.60*

.16

.18

.41

__

Sedentary
Activity

.80**

.80*

-.13

.01

.11

.21

.32

.13

.19

.31

-.44

-.21

-.33

.05

N varies from 12 to 23, *p < 0.01, **p < 0.001

__
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Pearson Correlation Matrix for Physical Activity and Wellbeing Factors among Adolescents with ASD+ID
BMI

Waisttoheight
ratio

Physical
Activity
Leisure

Physical
Activity
School

Mood

Interest/
Pleasure

Anxiety
Performance

Anxiety
Anxious

Anxiety
Separation

Anxiety
Uncertainty

BMI

__

Waist-toheight ratio

-.51

__

Physical
Activity
Leisure

-.13

.33

__

Physical
Activity
School

.03

.08

.40

__

Mood

-.09

.02

-.15

-.57

__

Interest/
Pleasure

-.09

-.23

.10

-.27

.79*

__

Anxiety
Performance

.00

.38

.08

.67

-.64

-.79*

__

Anxiety
Anxious

.20

.26

.08

.60

-.78*

-.69

.83*

__

Anxiety
Separation

.31

.13

.30

.67

-.70

-.63

.85*

.83*

__

Anxiety
Uncertainty

.47

.16

.36

.72*

-.70

-.65

.89*

.82*

.91**

__

HRQoL
Physical

.14

.03

.09

.24

.27

.20

-.04

-.06

-.19

-.04

HRQoL
Physical

__

HRQoL
Emotional

HRQoL
Social

HRQoL
School

Sedentary
Activity
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HRQoL
Emotional

-.71

-.05

.13

-.34

.71*

.65

-.67

-.82*

-.67

-.68*

.31

__

HRQoL
Social

-.53

.44

-.48

-.51

.48

.34

-.53

-.51

-.74*

-.81*

.13

.43

__

HRQoL
School

-.03

-.58

.28

.38

.01

.28

.02

.15

.18

.20

.45

.05

-.43

__

Sedentary
Activity

.43

-.12

.39

.40

-.40

-.31

.59

.40

.47

.63

.19

-.50

-.75

.68

N varies from 6 to 15, *p < 0.01, **p < 0.001

__
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Appendix K
We try but he is very resistant: mother and sister exercise regularly
It is hard to take him out of the home inviroment as he goes in flight or fight mode and he is
to strong to contain
Alyssa has a very sedentary lifestyle and has no after-school activities. She seems
uncomfortable walking, due to her size. I try and take her shopping and make her walk
around a lot, but not strenuously. She does do a bit of walking during school holiday
vacation care activities with service providers (ie. Taronga Zoo, swimming, ten pin bowling
etc). She needs frequent stops. Very unfit. It is a cause of major concern to our family and
her two sisters are half her size.
Kickboxing 3 days a week Soccer 2 days a week
Our daughter rides every morning for about 20 minutes. She dances at least twice a day,
usually for around 20 to 30 minutes at a time. Sporadically she walks the dog or goes for a
ride with family.
2nd half of last year Alasdair went to skating on Sat mornings with his mum and sister - all 3
were learners. First term this year his dad took him on training walks on Saturdays for his
school bush camp. Not fast but with a loaded backpack, so they were tiring. He has short
sessions jumping on the trampoline for a screen breaks - self monitored and only after
checking for spiders.
Can not follow or understand the rules around sports.
Swim lessons once a week only. No other team sports as they are at their fathers on
weekends.
he lacks the ability to keep his mind on things for very long
My son has significant physical disabilities and is in a wheelchair and dependent on active
care to participate.He does hydrotherapy out of school once a week. He goes for a walk (ie-in
his chair and being pushed but outside) at least once a day.When we go to a playground he
can access some equipment but only those that is wheelchair accessable - liberty swing,
wheelchair carousel etc
Team sport has caused difficulty as my son needs lots of experience with things to become
comfortable. Team Sports are too competitive.
I have ensured that my daughter has aerobic sports in her program since she was very young
as if she doesn't do enough gross motor exercise every day she gets hyperactive.
Dance and netball each week
He does a lot of physical stuff with army Cadets
He can’t engage in team sports but is enjoying his punching bag, even wrapping his hands
properly to use it. He is also getting a lot out of his vivo fit where he make sure he does
10,000 steps most days. Prior to getting that he did very little and we were shocked to realise
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once you got that that Sunday as he was only taking with 1000 steps. He has had it for two
months now and has only missed 10 days of reaching attentive.
She attends sailing lessons once per week, but she's mostly sitting on a boat. Next term is
gymnastics, which she loves. Their PE lessons at the school aren't strenuous.
Our daughter attends school via distance ed. They have no formal physical education
program.
Hard to comment on school sport, as parents are not present. Our child enjoys karate, which
has assisted his very poor co ordination and poor stamina
He's very active during recess breaks, and at PE
Our son requires "hard" or "strenuous" physical exercise on a daily basis to assist with mood
management. He benefits with "heavy" workouts eg gym, tennis every day to reduce his
anxiety chemical imbalances which cause his vomiting condition. We believe daily
"vigorous" exercise also assists with his sleep cycle which is good now. He was a non sleeper
for many years. Mainstream schools and Autism specific classrooms never accommodated
this exercise requirement which was assessed originally by an Occupational Therapist. His
physical exercise needs have never been met by any school. Hence why we've had to
disengage with the govt. education system.
Not attending mainstream school due to anxiety issues so no PE class at present. Will do
HPE in second semester.Encourage to walk/run with dog after school is finished for the day
Alasdair doesn't like physical activity ("My favourite position to play in football is on the
bench") and he doesn't like the outdoors ("There's too much nature, Mummy"). Luckily his
school is spread out on the side of a hill so just changing class gives him a stretch of his long
legs and some fresh air (or a run through the rain).
The school also does swimming and Sport so although only does one lesson in PE he does
participate in other activities
I am really not sure how many times lauren does this
As previously mentioned my son is physically and intellectually disabled and requires full
attendant care. He participates in one session of hydrotherapy and one session of PE at school
each week (I have marked these as moderate).They have access to a fully accessible
playground daily and access to a wonderful garden and other grounds if a walk is necessary.
He occasionally gets to ride a bike. Additionally he spends time in his standing frame daily
and occasionally in a walking frame (I have marked these as mild).
I beleive that due to the severity of the disability of the majority of the students at her school,
not much emphasis is placed on this.
Health hustle every morning 15 minutes. Bike riding, netball
They don’t do any currently as PE is only for half the year and he’s not doing it currently. It’s
terribme they have to stay indoors bealry all day at déjà and barley moving. He finds this
very hard
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He was upset when he lost his homework bag for two days, other than that, he was never sad.
Alyssa is an extremely happy kid if we just let her do what she wants. She only gets truly
'sad' probably once per month, and it's usually triggered by another person being sad, or by a
very distressing situation (very uncommon).
Our daughter has been very anxious and overwhelmed. This is not unusual at this time of the
term.
Our son can't self structure his life so he requires prompting and assistance with planning.
When things change he can feel sad and lost. He struggled at school in the lunch breaks as
they weren't structured.
He is not sad long or frequently. Most of the sadness is what I call "good sadness". It is
usually feeling empathy for someone he has seen in a movie or heard about in a book. He
didn't used to have much observable empathy, now it can overwhelm him but not on
everyone's behalf. He is still learning how much and when its appropriate. He is still learning
to differentiate between real and made-up people's needs.
When told he has to go to school
Any sadness is fleeting and more guilt related than emotionally "down".
gets sad if he loses his electronics for doing the wrong thing or failing to complete his school
work
Exams
no change in behaviour
He becomes upset especially when there is a loud, sudden disruption in his classroom, but it
is usually quickly forgotten if moved away.
Things not going his way. Difficulty with patience.
It’s week 9 of 10 so Miss is tired out! I think tiredness is mostly due to tiredness and some
minor playground conflicts over swings.
as poppy passed away
He declares frequently that he does not show or experience emotions. When he was much
younger he was very emotionally Kabila. He would be extremely excited at the thought of
camp and then actually devastated when it hadn’t been as perfect as he had imagined. He
made a declaration that he was no longer going to look forward to anything so he wouldn’t be
disappointed. He repeats this often.
Very happy to just do her own thing. Loves her computer, her cat, her Sharpies Textas, her
food and drink. She's not expressive and doesn't have a permanent smile on her face, but is
very calm and settled. Meltdowns are few and far between these days.
Our daughter had some very good experiences last week. This week seems to be the fall out
from that. The other side of the pendulum's swing.
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My son has just attended a week away with the Special Olympics National Titles down in
Adelaide. While he struggled being away from home, living with others and eating different
food he was playing tennis and working out with other athletes daily. He looked 10 feet taller
when he arrived back home. He has created a gym on our deck to continue his workouts.
He does not enjoy having to garden with the family each weekend the last few months - hates
the outdoors, hates exercise or physical work. He likes using the mattock a lot and the lawn
mower a bit but we don't always need the mattock or mower. He is more frequently hurt in
small ways when gardening compared to the rest of family e.g. bitten by ant, dirt in eyes,
scratch from twig etc. The rest of life has settled into a pattern he is content with.
Not while transitioning to school
Tiredness as stated previously. I think there is too much stimulation at school. It is an
excellent school with diverse activities but I think they young people need down time more
often.
once again due to the passing
A lot of this is hard to answer as he usually has quite blunt affect Funilly enough he walked
home from the bus in the pouring rain and got completely soaked but came through the door
With a big smile on his face rather than upset. He was laughing and chatting about how
soaked he was.
Has settled straight back into school, no problems. Seems excited about upcoming events
(family holiday, her birthday). She's an easygoing girl thank goodness.
Our daughter seems to experience a cycle, or cause and effect with emotions. She had some
brilliant times last week which have resulted in this week being exhausted and overwhelmed.
We find that physical exercise helps calm her down. But this week it has been difficult to get
her to do even that.
He had very early intervention - specialised services with his emotional, physical needs being
dealt with. He also had early speech, and occupational therapy. He also attended a lot of
social inclusion programs. Art, and music therapy. Play therapist. He is very social with his
family, and he has 2 close friends.
Panic or frustration sets in when the internet is not working or an event is cancelled.
I read Alasdair's body tension before his facial expressions to find out what he is feeling.
Often he is content or even happy but it doesn't always show on his face. Both happy and
stressed cause body tension but they are different tensions. I'm sorry I can't describe how it's
different.
He was on a school camp last week and he loved it told us a lot about what he done while he
was away and seemed very excited about it
My son is generally very happy. He is sensitive to situations, especially in the classroom, that
are loud and sudden, as he can not understand what is happening or anticipate that it is going
to happen.
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Miss 15 is very verbal and has a positive attitude and engages well with others and various
activities.
He is going through a medical problem at the moment and it’s taking a toll on his depression
unfortunatly due to the pasing
If it hadn’t been school holidays som Anders would’ve been different as he’s disinterested
most of the time when at school and quite down about attending and really dislikes it but out
of school time he’s up early and excited about life on weekends and holidays
Always through school his greatest fear has been that he would do something embarrassing in
front of peers. He can’t bear to watch things like big bang as people at school have often
called him Sheldon. He will run from the room even now when it comes on the TV. But he
seems to know and awful lot about it so I don’t know if he’s watching it online? He seems to
use obsessively reading and or watching YouTube to damp down any feelings of anxiety or
uncertainty.
Although most of my answers above are 'never' - this is because Alyssa genuinely doesn't
verbalise or care about things that normal children do. She couldn't care less if she failed a
test or bashed into someone at a shopping centre or stared at someone and made them
uncomfortable. She is uninhibited and doesn't get embarrassed or anxious if people stare at
her. This is a size 22 'girl' who walks around shopping centres with a Monster High t-shirt
on, and carrying a toy hyena. Zero cares in the world. Am actually jealous of this part of her
personality!!!!Having said that - anxiety is very prevalent in our family (both myself and my
eldest daughter suffer mild anxiety), and my mother and sister suffer to the point of needing
medication. So it is something I'm aware of - but Alyssa certainly doesn't show any signs of
being anxious about anything really.
Our child has vivid thoughts and visions of traumatic experiences involving herself and close
family and friends.
He worries about his Mum, but not about himself.
My son also feels great anxiety when people talk down to him or have a tone of superiority.
Alasdair is growing out of a lot of the anxiety issues mentioned above - hooray. He hasn't had
a meltdown at school for 3 years. He can identify with what people are feeling after they have
felt and expressed it (see sadness comments) but finds it hard to anticipate what they might
think in the future. Any anxiety about getting things wrong is a desire for perfection for its
own sake not because of what other people might think. Shopping centres used to freak him
out until he discovered you could walk on the tile patterns. His sister showed him that some
shopping centres have pipes overhead to follow if you can't see tile patterns. He no longer has
to slavishly follow them but can usually be found coming back to them.
While my son displays behavioural anomalies when he is anxious or stressed the answers
above reflect the fact that he is not capable of the level of self awareness that these questions
suggest e would need.
he has always been sensitive to loud noises, like music, machines and thunder
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Very rarely anxious nowadays
He has always found the acquisition of knowledge extremely easy. This has supported him
through school. He is very disorganised with very messy handwriting but because he has
studied in the maths and science as he has always succeeded. At university Where he has just
completed first year he did exceptionally well because in engineering there a few essays. He
has a lot of trouble organising himself to contact peers or to attend social functions or to
remember when something is on or to list timelines for assessment. He is very resistant to
employing any strategies as he is very proud to rely on his fantastic memories in spite of any
evidence to suggest that this is not always successful.
On questions where I have left 'no answer' - they don't apply to Alyssa. She doesn't run, lift,
or participate in sports, nor does she have any teenage friends. She doesn't care whether she
has friends or not, and certainly doesn't possess the communication or mental skills to know
if she was being left out, or getting teased, or not being able to do things that others do. The
only comment I WILL make is that she does seem aware of the limitations of her obese
frame. For example, she loves 'dressing up' - but it's impossible to find any ready-made
outfits to fit her body, so I have to tell her 'no' - or try and make them myself. And then when
we make the outfit and she tries it on - you can see the disappointment on her face when she
doesn't look like the Size 6 model in the photo.
Today (3rd last day of term) is the first time this year our daughter has missed school. This is
a massive change from last year when she was on a reduced timetable and still missed a lot of
school due to her anxiety.
He has Ritalin every school morning. He does very well at school. He was in a support unit
all through infants, and primary years. Moved on to mainstream High School, and he
transitioned extremely well.
Day to day mainstream schooling is an impossibility for our son. To be honest formal
schooling makes him sick.
Forgetting and not paying attention is fairly common for Alasdair but keeping up with
schoolwork has been more of a problem than usual because this term he has gone one day a
week to a trade training course and has to make up for missed lessons as well as homework.
Even with this it has been a good experience for all concerned.
Again my son does not have the self awareness or capabilities for me to answer these
questions, therefore I have left it as no answer. These questions are probably more related to
children who have been diagnosed with high function ASD.
he forgets a lot of things, but can remember adverts on tv and things from several years ago
My son was bullied at school and we changed schools from Catholic Boys to co ed catholic
smaller very inclusive. There are a large number of kids with all sorts of difficulties but each
are given respect from their peers. It's completely different to his first experience of high
school. We are very fortunate to find this school.
He has knee problems which stops him from doing a lot of sports. Due to a medical
procedure he is also missing a bit of school
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Missies a bit of school as he hates going and hard to get him there some days
Because my son finished school 12 months ago he may not count for your survey but I found
it quite therapeutic filling it out. High school at the state high school was very good for him.
It seems that the routines and the access to the SEP at breaks being an option which he took
up a couple of times a week allowed him to engage with peers in the playground usually
sitting and chatting about video games and go to the SEP for a brief chat with the hoses or
support teacher any time he was feeling out of sorts. He also experienced feeling as a leader
amongst the SEP crew and was keen to support any of the students who were struggling. This
was welcomed in championed by staff. At university he is quite lost.
Our child is capable of physical activity but hates it with a passion. As a family we try to
help him engage in activities but he is not always willing, and sometimes with a child on the
spectrum you have to fight the battles you can win.
It's quite repetitive, and long.
Because we have been disappointed in the Autism schools/classes and mainstream schooling
assisting our son to access the curriculum effectively we have had to disengage. But
wonderful things happen when you can finally meet the needs of a person with Autism.
Through rigorous exercise our son can be finally happy, able to learn and sleep well. His
anxiety and mood management is best met with exercise that he likes. He needs constant
bursts of exercise to undo the stress effects of busy classrooms and teacher's voices. Slow
processing means school is arduous. Frequent breaks of activity can disperse stress and leave
a person re-energized to come back to the learning task. Also, our son rarely experienced joy
while with others. Intense numbers of peers is exhausting for him. Solo activity can give him
a well needed break from neurotypical teens who like to chatter and communicate at a tertiary
level. My mantras for our son on the Autism Spectrum are: exercise of his choice = clearer
thinking and self worth; teach subjects with humour; small learning tasks with only 1-2
hours/day of curriculum schooling then follow it up with free learning and "strenuous"
exercise. This leads to better eating, water intake, sleep and feelings of connection to family
and more trust in others. I'm sad that I've had to take matters into my own hands to educate
my son with a disability.
Please give the mums hope because hope and surprise are still possible. After years of written
homework needing "pointy-stick parenting" i.e. your child chooses what to write but you
have to stand over them and cajole, bully, coax, bribe or threaten each word (and on bad
days, letter) out of them and onto the paper, at grade 10 my son is VOLUNTARILY writing a
fan fiction story for the faster than light universe. He first showed it to me at 11 pages long. I
put it down to a) writing on the ipad and b) spending the first 2 years at highschool hanging
out with his sister and her friends in the library. They were a writing group and constantly
wrote and read their own stories. Alasdair has Aspergers but slowly many, many things are
improving. He copes well with change now (preschool brought tantrums if I parked in a
different spot, carrots were in a different part of the vegetable crisper or another child did a
puzzle in a different order). He eats meat now and a wider range of crunchy vegetables.
Social experience brings confidence and reduces anxiety and he has a great group of friends
on the spectrum at school in his year.As far as exercise is concerned, Alasdair suggested
skating. He will never be as co-ordinated as his sister but he learned quicker than his 50+
mum which made him feel good. It's indoors which he likes but I think its the feel of speed
which is the real buzz for him.
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In regards to eating/bathing etc - prompting and standby assist
my son has not had his mother around since he was 5, when she left us. he has taken well to
my new partner and he has asked her to be his stepmother, which was his choice and had no
prompting. she knows his abilities and his weaknesses and we both try to help build on them.
My daughter’s current obsession is with a YouTube duo which is why the use of
computer/phone is so high! SchoolSport teams have been cancelled recently and thus the
physical activity levels are much lower than usual.
My daughter was adopted from Cambodia as an acid attack victim. She has ongoing hearing
issues as well as comprehension and global development delay.

