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Abstract

Autistic women are overrepresented among individuals with restrictive eating
disorders (REDs), such as Anorexia Nervosa, and commonly available eating
disorder treatments tend to lack efficacy in this client group. This PhD employed a
mixed-method approach with the aim of contributing evidence that can inform the
improvement of eating disorder service provision for autistic women. Specifically, this
thesis sought to generate a better understanding of (1) women’s experiences of
REDs, (2) the mechanisms that might link autism and REDs in women, and (3) the
ways in which mental health services function for their autistic clients.

Three studies were undertaken. In Study 1 we conducted semi-structured
interviews with autistic women with experience of Anorexia Nervosa, parents, and
healthcare professionals (N=45) to identify potential causal and maintaining factors
of Anorexia Nervosa in autistic women. Based on these findings, we developed a
theoretical model of restrictive eating difficulties in autistic individuals.

Study 2 further examined the clinical presentation of autistic women with
REDs and tested elements of the model developed in Study 1. Study 2 compared
the presentation of autistic traits, disordered eating-related symptoms and sensory
sensitivities, measured using self-report questionnaires, in autistic women with and
without REDs and non-autistic women with REDs (N=210). Autistic women with
REDs presented with similar levels of autistic traits and sensory sensitivities to
autistic women without REDs. They presented with: (i) significantly lower levels of
traditional disordered eating symptoms, traditionally associated with Anorexia
Nervosa, than non-autistic women with REDs, although these were still evident
compared to autistic women without REDs, and (ii) significantly higher levels of

autism-specific unusual eating behaviours than both other groups. These findings



suggest that while core autism characteristics and sensory sensitivities are unlikely
to directly contribute to REDs in autistic women, there might be other autism-related
difficulties that make some autistic women more vulnerable to developing REDs than
others. Study 2 also identified a subset of women with REDs who did not have an
autism diagnosis, but had very high autistic traits (n=36). These presented similarly
to formally diagnosed autistic women with REDs on measures of autistic traits,
autism-specific unusual eating behaviours and sensory sensitivities, suggesting a
significant proportion could be undiagnosed autistic women.

Study 3 was systematic review and meta-synthesis of qualitative research on
autistic adults’ experience of accessing and receiving support for mental health
difficulties. This study elucidated perceived barriers for autistic adults in mental
health services and ways to overcome them.

The current thesis increases our understanding of the clinical presentation for
autistic women with REDs and can help eating disorder services to become more
autism friendly, by informing treatment adaptations to better meet their needs. In the
long-term, the current thesis may contribute to the development of new autism-
informed eating disorder treatments and interventions to prevent of development of

restrictive eating disorders in autistic individuals.



Impact statement

The research conducted as part of this thesis directly benefits affected
individuals by increasing awareness of autism-specific restrictive eating disorder
(RED) presentations and helping eating disorder (ED) services to become more
autism-friendly. The current thesis generated new insights, which will stimulate
further research and inform clinical practice.

The systematic review and meta-synthesis highlights treatment adaptations
and changes to service provision, which could increase mental health services’
accessibility for autistic adults. Its finding have applicability across a range of mental
health services settings, and thus, have the potential to inform policy and practice
related to mental health service provision for autistic adults.

We present the first study assessing the clinical presentation of autistic
women with REDs, in comparison to both autistic women without REDs and non-
autistic women with REDs. The finding that autistic women’s REDs presentation
deviated from other women with REDs could explain why autistic women with REDs
have poor treatment outcomes (Nazar et al., 2018; Stewart et al., 2017; Tchanturia et
al., 2016), as commonly offered treatments do not address autism-specific
mechanisms underlying their REDs.

We developed a theoretical model of potential mechanism underlying
restrictive eating difficulties in autistic individuals and present empirical data
providing initial evidence supporting some elements of the model. Following further
testing, a revised version of the model could be used as a framework for clinical
formulation and to inform treatment adaptations. In the long-term, it may contribute to

the development and testing of new autism-specific ED treatments and inform



interventions to prevent the development of restricted eating behaviours in autistic
individuals.

We demonstrated that a significant proportion of women with REDs have very
high autistic traits and resemble formally diagnosed autistic women in their clinical
presentation. This insight will improve the recognition of individuals in ED settings,
who could benefit from autism-specific adaptations.

We provide initial evidence for the utility of the Ritvo Autism Asperger
Diagnostic Scale —14 (RAADS-14; Eriksson et al., 2013) as an autism screening
measure and of the SWedish Eating Assessment for Autism spectrum disorders
(SWEAA, Karlsson et la., 2013) to identify autism-specific unusual eating behaviours
in ED populations. This thesis also raises questions about the applicability of existing
sensory sensitivities questionnaires to measure food-specific sensory sensitivities,
and highlights opportunities for new, bespoke measures.

By informing the improvement of mental health care for autistic adults, this
thesis addresses a key research priority of the autism community and policy, as
established by community priority setting exercises (e.g. Cusack & Sherry, 2016) and
as recognised by policy bodies, such as the World Health Organisation (WHO) and
National Health Service (NHS) long-term plan (WHO, 2013; NHS, 2019). This
research addresses another important issue, namely early mortality in autistic
individuals, who on average die 16 years earlier than non-autistic people (Hwang et
al., 2019), with suicide rates being nine times higher (Hirvikoski et al., 2016).
Anorexia Nervosa has the highest mortality rate of all mental disorders, mostly due
to high levels of medical complications in underweight individuals and suicide

(Arcelus et al., 2011; Chesney et al., 2014). By promoting the development of better



ED treatments for autistic individuals, this research contributes towards countering a
cause of early death in autism.

Research presented in this thesis has and will be disseminated in academic
and clinical circles including through academic publications, conference presentation
and posters. Study 1 was published in the Journal of Autism and Developmental
Disorders (Brede et al., 2020), which has been accessed over 14,000 times between
April 2020 and September 2021. Study 3 is currently under review at Clinical
Psychology Review. The conducted research has already gained attention from the
autism community, other researchers, ED services and charities. It has generated
requests for invited talks, including for the NAS Harrogate Autism and eating disorder
conference (2019), NELFT eating disorder conference (2019), German WGAS
conference (2021), FICAPS conference (2021), and Autistica Expert Webinar (2021).

The research presented as part of this thesis was conducted by establishing
new academic and non-academic collaborations, including with researchers at
Cardiff University, autistic advocates, and members of the Autistica mental health

study group.
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Chapter 1: General Introduction

Autistic women are overrepresented in restrictive eating disorder (RED)
populations (Huke et al., 2013; Westwood & Tchanturia, 2017), and commonly
available eating disorder (ED) treatment approaches appear to lack efficacy in this
client group (Nazar et al., 2018; Nielsen et al., 2015; Stewart et al., 2017; Tchanturia
et al., 2016). This PhD thesis employs a mixed-method approach, combining
qualitative and quantitative research, with the aim of contributing to an evidence
base that can inform the improvement of ED service provision for autistic women.
Specifically, this thesis seeks to generate a better understanding of (1) women’s
experiences of REDs, (2) the mechanisms that might link autism and REDs in
women, and (3) the ways in which mental health services function for their autistic
clients. The current chapter provides an introduction in the form of a narrative
overview of relevant background literature, as well as providing the rationale for and
an outline of the remainder of the thesis.

What Is Autism?

Autism, which is referred to as autism spectrum disorder (ASD) in the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric
Association [APA], 2013) and the International Classification of Diseases (ICD-11;
World Health Organisation [WHO], 2018), is a lifelong neurodevelopmental condition
that affects the way people interact with and experience the world around them.
Autistic individuals present with persistent differences in initiating and sustaining
social communication and interaction, as well as repetitive patterns of behaviour and
focused interests, including hyper- and hypo-reactivity and seeking behaviours
towards to sensory stimuli. Autism is considered to exist along a spectrum, which

gives rise to two overlapping understandings of the condition. First, the presentation

17



of autistic characteristics, and its associated strengths and difficulties, vary widely
across autistic people (Duvall et al., 2021; Lai et al., 2013). Second, autism is a
dimensional, rather than a categorical condition. Those who meet the diagnostic
criteria represent the extreme of a trait continuum that extends throughout the
general population, and there is no natural cut point between autistic and non-autistic
individuals (Abu-Akel et al., 2019; De Groot & Van Strien, 2017). To obtain a clinical
diagnosis of autism, an individual must experience characteristics that cause
significant difficulty to everyday functioning, and those characteristics must be
present from early childhood, although they may not fully manifest until social
demands exceed the individual’s capacity, or they may be masked by learned
strategies in later life (APA, 2013; WHO, 2018).

Language Use Around Autism

This thesis will use identity-first language when talking about autistic people,
as this tends to be preferred by members of the autistic community and those who
support them (Bury et al., 2020; Kenny et al., 2016). However, it should be noted that
different individuals use different ways of identifying and/or referring to autistic
people (Kenny et al., 2016).

Similarly, the current thesis will avoid ‘deficit,” impairment,” and ‘disorder’
focused language, which often dominates discourse around autism, particularly in
the medical field (Kapp et al., 2013). Many members of the autistic community reject
these labels, because they tend to pathologise autistic people’s differences,
overemphasise the difficulties they experience, and minimise their strengths and
capacities (Farahar, 2021). However, this approach is not intended to undermine or

ignore the challenges and support needs many autistic people experience (Griffiths
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et al., 2019), including the high prevalence of co-occurring mental health difficulties
(Lai et al., 2019), which is the focus of this thesis.
Prevalence and Causes

In the UK, around 1% of the population is thought to meet the diagnostic
criteria for autism, which is in line with global prevalence estimates (Baird et al.,
2006; Elsabbagh et al., 2012). At least 15%—-29% of autistic individuals present with
co-occurring intellectual disability (ID) and/or do not use functional language to
communicate (Kinnear et al., 2020; Rose et al., 2016), although estimates vary, with
some as high as 50%-70% (Matson & Shoemaker, 2009).

The aetiology of autism is not yet fully understood (Mandy & Lai, 2016).
However, it is clear that autism has a strong genetic component (Amaral, 2017). The
concordance rate for autism has been consistently found to be higher for
monozygotic twins than dizygotic twins (e.g., Colvert et al., 2015; Ronald & Hoekstra,
2011), and heritability rates are estimated at up to 80% (Lichtenstein et al., 2010;
Mandy & Lai, 2016). The search for specific genetic contributors to autism is
complex, partly due to its significant heterogeneity (Freitag et al., 2010). Single
Nucleotide Polymorphisms (SNP) research, which focuses on common types of
genetic variation among people, shows that in a majority of cases, autism is caused
by the additive effect of multiple common variants of genes acting in combination
(Gaugler et al., 2014). In contrast, approximately 10%—20% of autism cases are
caused by a specific identifiable genetic syndrome or de novo genetic mutation
(Abrahams & Geschwind, 2008). Numerous combinations of genetic variants and
specific genetic mutations thought to be implicated in autism aetiology have been

identified thus far, and more likely exist (Betancur, 2011). However, each genetic
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contributor only explains a small fraction cases, and their presence does not always
mean that an individual will meet autism diagnostic criteria (Gerdts & Bernier, 2011).

In addition to genetic components, there are also a number of environmental
factors that are thought to increase the likelihood of autism and influence its
presentation and developmental pathway, either alone or in combination with genetic
predispositions. Most of these factors act prenatally (Amaral, 2017; Mandy & Lai,
2016). They include greater parental age, maternal infections, and use of certain
drugs during pregnancy (Amaral, 2017; Kim et al., 2019). Finally, how autism
characteristics affect an individual’s life will depend in part on the environment the
individual is in and the support they receive (Mandy & Lai, 2016). Given the variety of
genetic and environmental pathways, autism, as it is currently conceptualised, is not
assumed to be a single entity, but rather a behavioural manifestation of various
combinations of causes (Betancur, 2011).
Autism in Females

Autism is more commonly diagnosed in males than in females?® (Loomes et
al., 2017). However, there is growing evidence that autism is underdiagnosed in
females. Loomes and colleagues (2017) conducted a meta-analysis, which pooled
54 studies, to assess gender ratios in autism. Across studies, the gender ratio was
around 4:1 (Loomes et al., 2017). Interestingly, studies that only included participants
with a pre-existing autism diagnosis (for example, recruited from clinical settings)
reported an average ratio of 4.6:1, whereas studies that screened the general
population to identify participants regardless of diagnostic status showed a lower

ratio, closer to 3:1. While autism is likely to be less common in females due to a

1 Note that we use the term females to describe both women and girls, and males to describe
both boys and men.
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general protective effect of biological sex differences against genetic conditions
(Baron-Cohen, 2002; Kreiser & White, 2014; Robinson et al., 2013), the discrepancy
in gender ratios observed by Loomes et al. (2017) also suggests there are females in
the general population who, if assessed, would meet the criteria for autism, but who
do not receive a clinical diagnosis.

Diagnostic biases are thought to contribute to an exaggeration of the true
male-to-female ratio in autism. Autistic girls are referred and receive an autism
diagnosis significantly later than boys, meaning it takes longer for their autism to be
recognised (Begeer et al., 2013; Rutherford et al., 2016; Shattuck et al., 2009).
Further, girls with equivalent levels of autism characteristics are less likely than boys
to receive an autism diagnosis, unless they present with co-occurring intellectual
disability or substantially more emotional and behavioural problems (Duvekot et al.,
2017; Dworzynski et al., 2012; Russell et al., 2011). Autism diagnostic assessments
are based on observation and description of core characteristics and related
behaviours against established diagnostic criteria (APA, 2013; WHO, 2018; National
Collaborating Centre for Mental Health, 2013). These criteria, and the standardised
diagnostic assessment tools used to identify them, were informed by research that
used predominantly male participants (Thompson et al., 2003). This is not surprising,
given the gender difference in diagnosis (Loomes et al., 2017). However, there is
evidence that autism can present differently in females (Hull et al., 2020), particularly
those without intellectual disability (Russell et al., 2011). The lack of inclusion of
autistic females in research informing autism diagnostic criteria is thought to have
resulted in a biased understanding of the expression of core autism characteristics,
as well as decreased sensitivity of diagnostic tools when identifying autistic traits in

girls and women (Kirkovski et al., 2013; Kopp & Gillberg, 2011; Kreiser & White,
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2014). This gap in the research continues to perpetuate the under-recognition of
autistic girls and women.

There are several ways in which the presentation of autism in females might
deviate from more traditional expectations of what autism looks like, which is why it
might be missed in autistic girls and women (Lai et al., 2015; Loomes et al., 2017;
Whitlock et al., 2020). First, differences in social communication and interaction
might be less apparent in autistic females. Often, these differences become evident
in the social relationships of autistic individuals. However, the friendships and social
motivation of males and females on the autism spectrum differ (Head et al., 2014;
Sedgewick et al., 2018). Autistic boys tend to have different friendship patterns than
non-autistic boys, and tend to be less motivated to form social relationships
(Sedgewick et al., 2016). In contrast, autistic girls and women tend to have similar
motivation to form social relationships as non-autistic girls/'women (Lai et al., 2015;
Sedgewick et al., 2016), and are more likely to be able to initiate friendships (Hiller et
al., 2014). Nevertheless, autistic females still commonly experience difficulties in
their social relationships. Autistic girls tend to experience more conflict and find it
harder to maintain relationships than their non-autistic peers, particularly in
adolescence, when greater social skills are required to navigate peer relationships
(Hiller et al., 2014; Picci & Scherf, 2014; Sedgewick et al., 2018). This means autistic
boys’ social and interaction differences might stand out more, whereas difficulties
experienced by autistic girls might not become apparent until they are older, resulting
in greater rates of late or misdiagnosis in autistic girls (Bargiela et al., 2016; Fusar-
Poli et al., 2020; Lai et al., 2015).

Secondly, the presentation of restricted, repetitive behaviour and interests can

be different in autistic girls and women, compared to boys and men. Special interests
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are often seen as indicators of this criterion during diagnostic assessments. Special
interests are activities and topics that autistic people pursue with high intensity and
focus and that are often a source of joy and excitement for them (Grove et al., 2018).
There is some evidence that autistic males are more likely to have special interests
than autistic females (Grove et al., 2018). In addition, there are gender differences in
the topics of special interest, with the interests of autistic girls and women often
being less obvious, less stereotypical, and more in line with the interests of their
peers (Grove et al., 2018; Nowell et al., 2019). Further, autistic girls and women tend
to more often describe autism, relational objects, or the social world as one of their
special interests (Grove et al., 2018; Mandy, Chilvers, et al., 2012), and they might
use the knowledge they gain from engaging with these interests to navigate their
own relational difficulties. This might be another reason why autistic girls are not as
commonly recognised.

Finally, on average, autistic girls and women are more likely to engage in
camouflaging and masking behaviours (Cook, Hull, et al., 2021; Hull et al., 2020).
These are conscious and unconscious strategies used to mask or compensate for
autistic traits in social interactions (Hull et al., 2017). Examples of camouflaging and
masking behaviours include looking at a social partner’s forehead to maintain the
appearance of eye contact, altering facial expressions and gestures to appear less
autistic, and supressing unusual behaviours, such as stimming (e.g. hand flapping),
which might be perceived as odd and unfavourable (Cook, Crane, et al., 2021).
Engaging in camouflaging and masking behaviours can help autistic individuals to
cope with the stigma of being autistic and fit in in social situations, such as the
workplace (Hull et al., 2017). However, these behaviours have also been linked to

burnout and mental health difficulties (Beck et al., 2020; Cage et al., 2018; Cage &
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Troxell-Whitman, 2019; Hull et al., 2021), potentially due to the effort required to
keep up camouflaging behaviours and the impact on the person’s sense of self
(Bargiela et al., 2016; Hull et al., 2017; Tierney et al., 2016). Autistic people who
engage in camouflaging and masking behaviours present as less ‘traditionally’
autistic, and thus might be less likely to be picked up for a diagnostic assessment or
receive a diagnosis. Consequently, they might not receive support they could benefit
from.
Autism and Co-Occurring Mental Health Difficulties

In addition to the strengths and difficulties directly associated with being
autistic, autistic individuals also experience elevated rates of co-occurring mental
health conditions compared to the general population (Croen et al., 2015; Joshi et
al., 2013; Lai et al., 2019), and this is often a source of additional support needs
(Russell et al., 2016). Seventy percent of autistic children present with at least one
co-occurring mental health condition, and 41% have multiple co-occurring conditions
(Simonoff et al., 2008). Similarly, prevalence rates of mental health conditions for
autistic adults range from 54%—-80% (Croen et al., 2015; Lever & Geurts, 2016), with
up to 57% meeting criteria for multiple co-occurring conditions (Lever & Geurts,
2016). Anxiety and mood disorders are the most common mental health difficulties
experienced by autistic individuals. A recent meta-analysis reported pooled estimates
of 27% for current and 42% for lifetime prevalence for any anxiety disorder and
estimates of 23% and 37%, respectively, for depressive disorder (Hollocks et al.,
2019). However, almost all mental health conditions are elevated in autistic people
compared to the general population (Hofvander et al., 2009; Joshi et al., 2013; Lai et

al., 2019).
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There are gender differences in the presentation of co-occurring mental health
conditions between autistic men and women. There is some evidence that autistic
women experience mental health difficulties at higher rates than autistic men
(Sedgewick et al., 2020). Further, as in the general population (Leadbeater et al.,
1999), there are gender differences in the types of mental health difficulties that
autistic people experience, particularly in adult samples (Sedgewick et al., 2020;
Tsakanikos et al., 2011). Females tend to present with more internalising difficulties,
where emotions are expressed inward, such as anxiety, depression, self-harm, and
EDs (Gotham, Brunwasser, et al., 2015; Maddox et al., 2017; Margari et al., 2019;
Oswald et al., 2016; Sedgewick et al., 2020). Males tend to present with more
externalising difficulties, where difficulties are turned outward, resulting in aggression
and problems relating with others, such as oppositional defiant behaviour and
substance abuse (Hofvander et al., 2009; Mandy, Chilvers, et al., 2012; May et al.,
2016). In the general population, these gender differences become more
pronounced after adolescence (Leadbeater et al., 1999), and there is some evidence
that this might also be the case in the autistic population (Margari et al., 2019).

Co-occurring mental health difficulties in autistic adults have been associated
with lower social and adaptive functioning (Moss et al., 2015), employment and
educational difficulties (Keen et al., 2015; Taylor & Gotham, 2016), reduced quality of
life (Mason, Mackintosh, et al., 2019; Mason et al., 2018), and premature mortality
(Hirvikoski et al., 2016). Further, there is evidence that autistic individuals with co-
occurring mental health conditions experience greater burden, in terms of trajectory
and impact on functioning, than non-autistic individuals with comparable levels of
mental health difficulties (Joshi et al., 2013). Autistic adolescents and adults who are

referred to mental health services present with lower levels of global functioning and
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require more intense forms of care (e.g., higher rates of hospitalisation) than their
non-autistic counterparts (Joshi et al., 2010; Joshi et al., 2013).

Despite this, service provision for autistic individuals with co-occurring mental
health difficulties is insufficient, particularly for autistic adults (Murphy et al., 2016;
Wise, 2020). While support tends to be more accessible for autistic individuals when
they are younger, they often struggle to obtain appropriate support once they
transition to adult services (Crane, Adams, et al., 2019). Autistic adults report higher
levels of unmet mental health needs compared to non-autistic adults (Nicolaidis et
al., 2013) and children on the spectrum (Turcotte et al., 2016). In addition, autistic
adults with mental health difficulties report being less satisfied with services than
those seeking support for physical health difficulties (Vogan et al., 2017).

There are two potential reasons why current mental health service provision is
less effective in supporting autistic adults. Firstly, there is the possibility of autism-
specific causal and maintaining factors for co-occurring mental health difficulties in
autistic individuals, as has been proposed for anxiety (Magiati et al., 2017; Rodgers
& Ofield, 2018). These are often poorly understood, and are unlikely to be addressed
by standard mental health treatments, which were developed for and evaluated with
non-autistic people (Malik-Soni et al., 2021). Secondly, service environments, and
the way treatments are structured and delivered, might be less accessible to autistic
people without adaptations that take into account their skills and abilities (Camm-
Crosbie et al., 2019; Spain et al., 2015). A better understanding of co-occurring
mental health difficulties in autistic individuals and autism-informed treatment
adaptations are therefore vital for improving service provision for autistic adults and

enabling them to live happier and healthier lives. In particular, it will be important to
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consider the mental health difficulties of autistic women, as they constitute an
already under-supported group (Bargiela et al., 2016; Tint & Weiss, 2018).
Feeding and Eating Disorders

One mental health condition that commonly co-occurs with autism and has
received increasing attention in recent years is EDs (Huke et al., 2013; Westwood &
Tchanturia, 2017). The DSM-5 defines feeding and eating disorders as
‘characterised by a persistent disturbance of eating or eating-related behaviour that
results in the altered consumption or absorption of food and that significantly impairs
physical health or psychosocial functioning’ (APA, 2013, p. 329). The DSM-5
specifies several ED diagnoses, including anorexia nervosa (AN), bulimia nervosa,
binge eating disorder, pica, rumination disorder, and avoidant/restricted food intake
disorder (ARFID) (APA, 2013). In addition, the category of ‘otherwise specified
feeding and eating disorders’ (OSFED) is an umbrella term for ED presentations
involving eating disturbances that cause significant impairment in functioning or
distress, but do not meet the full criteria for the other ED diagnoses. OSFED includes
atypical AN, binge eating disorder of low frequency and/or limited duration, bulimia
nervosa of low frequency and/or limited duration, purging disorder, and night eating
syndrome.

Figure 1 provides an overview of the criteria for each ED diagnosis. Research
on the co-occurrence between autism and EDs has been primarily conducted in
samples with AN (Huke et al., 2013; Westwood & Tchanturia, 2017). There are other
ED diagnostic categories, namely atypical AN and ARFID, that resemble AN in terms
of their restrictive nature, but differ from AN in terms of presentation, in that

restriction does not result in low body weight and/or is not driven by weight and
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shape concerns. Collectively, the current thesis will refer to individuals with these

diagnoses as presenting with REDs.
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Figure 1

DSM-5 diagnostic criteria for feeding and eating disorders

body weight in the context of
the age, zax, developmental
trajectory, and physical health
{less than minimally
normal/expected).

Intenze fiaar of gaining weight
or becoming fat or persistent
bahaviour that interferes with
wieight gain.

Disturbed by one's bady
wieight or shape, self-worth
influenced by body weight or
shape, or persistent lack of
recognition of seriousness of
lows bodyweight.

o Eating, in a discrete period of
time (=g, within amy 2-hour
pericd], an amount of food that
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similzr pericd of time and
under similar circumstances.

o Azense of lack of control over
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a feeling that one cannot stop
eating ar control what or how
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order to prevent weight gain,
such as self-induced vomniting,
misuze of laatives, diurstics, or
other medications, fasting, or
ENCEISIVE EnarTise.

The binge eating and
inappropriste compansatory
behaviours both ocour, on
average, at least once 2 week
for three months.
salf-avaluation is unduly
influ=ncad by body shape and
weight.

The disturbance does not occur
exclusively during episodes of
ENOTEXIE NEMOSE.

Eating, in a discrete pericd of
time (g.g., within any 2-hour
pericd], an amount of food that
is definitely larger than what
most people would eatina
similar period of time under
similar circumstances.

4 zznse of lack of contral over
eating during the episode (=g,
a fesling that one cannot stop
esting or control what one is
Eating).

The bing=-eating episodes are
associated with three [or mone)
of the fallowing:

Eating much more rapidly than
normal.

Eating until fieeling
uncomfortably full.

Eating large amounts of food
when not feeling physically
hungry.

Eating alone because of feeling
embarrassed by how much one
is eating.

Feeling disgusted with onessif,
deprassad, or very guilty
afterward.

hiarked distress regarding binge
esting iz pressnt.

The bings eating ocours, on
Eversge, at lzast once & week
for 3 months.

The bings eating is not
associated with the recurrent
use of inapproprizte
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Atypical AN
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eating disorder are met, except
at & lower frequency and/or for
less than three months.
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Might Eating Syndrome
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from sleep, or by excessive food
consumption after the evening
meal. The behaviour is not
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oocur exclusively during the
oourse of anorexia nervoss,
bulimiz nervasa, binge-sating
disorder, or voidant/ restrictive
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context of another mentz!
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developmental disorder] or
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clinical attention.

Feeding and Eating Disorders
Anorexia Mervosa [AM) Bulimia Mervasa Binge Eating Disorder Otherwise Specified Feeding and Pica Rumination Disorder Avoidant/Restricted Food Intake
Eating Disorders [OSFED) Disorder [ARFID)
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about aversive consequences of
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appropriate nutritional and/or
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in children).

Significant nutritional
deficiency.

Dependence on enteral feeding
or oral nutritional supplements.
Marked interference with
psychosocial functioning.

The disturbance is not better
explzined by lack of available
food or by an associated
culturally sanctioned practice.
The eating disturbance does not
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course of anorexia nenvosa or
bulimia nervosa, and thers is no
evidence of & disturbance in the
way in which one"s body weight
or shape is experienced.

The eating disturbance is not
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disonder. When the eating
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disorder, the severity of the
eating disturbance exceeds that
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Note. (APA, 2013). Restrictive eating disorders (REDs) highlighted in grey.
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Anorexia Nervosa

For an individual to be diagnosed with AN, their RED needs to have resulted
in significantly low body weight (APA, 2013). Significantly low body weight is defined
as a body mass index (BMI) of 18.5 kg/m? or below for adults and on corresponding
percentiles for children and adolescents, i.e., less than 85% of expected body weight
(WHO, 2018). Weight and shape concerns are thought to be a central driver of AN
(Fairburn et al., 1999), although AN can be diagnosed as long as the individual
engages in behaviours that interfere with weight gain and shows persistent lack of
recognition of the seriousness of their low body weight (APA, 2013).

There are two recognised subtypes of AN, which are based on behaviours
over the past three months prior to diagnosis (APA, 2013). Individuals with the
restricting AN subtype present with weight loss stemming from dieting, fasting,
and/or excessive exercise, with no recurrent episodes of binge eating or purging
symptoms. Individuals with the binge-eating/purging AN subtype also experience
recurrent episodes of binge eating or purging, such as through self-induced vomiting
or laxative abuse. However, the predictive validity and utility of these subtypes has
been questioned (Peat et al., 2009; Peterson et al., 2016). These groups exhibit few
differences in terms of other psychiatric symptoms (Peterson et al., 2016), and both
groups have similar outcomes in terms of recovery, relapse, and mortality (Eddy et
al., 2002). Further, individuals often fluctuate between the two subtypes; more than
half of individuals with an AN diagnosis move between restricting and binge-
eating/purging AN subtypes over time (Eddy et al., 2008; Peat et al., 2009). For the
purpose of this thesis, individuals with either subtype will be considered to be

presenting with an RED, and the thesis will not distinguish between AN subtypes.
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In a systematic review of prevalence rates for different ED diagnoses, the
lifetime AN prevalence rate in females ranged from 1.7% to 3.6%, and the point
prevalence ranged from 0.67% to 1.2%, whereas both point and lifetime prevalence
in males were estimated at 0.1% (Dahlgren et al., 2017). Reported prevalence rates
varied widely depending on age groups and sampling techniques (Dahlgren et al.,
2017).

AN most commonly develops in adolescence or early adulthood (Volpe et al.,
2016), with the typical age of onset for AN ranging from 14—18 years (Abbate-Daga
et al., 2007). A variety of biological, psychological, and social risk factors for AN have
been proposed. Some, including genes, personality traits, and cognition, are thought
to increase vulnerability; others, including stress, life events, and media, might
trigger the onset of AN—and yet another set of physical, psychological, and social
responses might contribute to the maintenance of the illness (Treasure & Schmidt,
2013; Woerwag-Mehta & Treasure, 2008).

AN is considered to be one of the most debilitating and dangerous EDs and
mental health conditions overall. It has significant impacts on health and social and
occupational functioning (Chapelon et al., 2021; Tchanturia, Hambrook, et al., 2013).
Once manifested, it is difficult to overcome (Steinhausen, 2009). A systematic review
found relapse rates of up to 52% (Khalsa et al., 2017). In a 30-year follow-up study
of adolescents with AN, only 64% had fully recovered, with an average length of
illness of 10 years, whilst 38% had other mental health diagnoses, and 19%
continued to meet criteria for an ED (Dobrescu et al., 2019). Further, AN has the
highest mortality rate of all mental disorders, including other EDs, mostly due to high
levels of medical complications in underweight individuals and suicide (Arcelus et al.,

2011; Chesney et al., 2014). Those who survive tend to present with poorer physical
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health and report more frequent somatic and psychological problems than matched
controls (Chapelon et al., 2021), although those who fully recover have a good
chance of overcoming other psychiatric disorders and adapting to social
requirements (Herpertz-Dahlmann et al., 2001).
Atypical AN

Atypical AN falls under the umbrella of OSFED. Individuals with atypical AN
meet all criteria for AN, except their weight remains within or above normal range
despite significant weight loss (APA, 2013). This is often the case when individuals
have previously been overweight, and their restriction has led to weight loss, but they
are not (yet) in the underweight range (Forney et al., 2017). Nonetheless, atypical
AN can also result in severe medical and psychiatric complications (Moskowitz &
Weiselberg, 2017).
ARFID

ARFID is characterised by avoidant and restrictive eating, but without the
weight and shape concerns that are inherent to AN (APA, 2013; Nicely et al., 2014;
Thomas et al., 2017). Instead, individuals with ARFID engage in avoidant or
restrictive eating behaviours for reasons such as avoidance of sensory aspects of
food, lack of interest in food, or feared negative consequences unrelated to weight
and shape, such as fear of vomiting and/or choking (Norris et al., 2018; Reilly et al.,
2019). ARFID often results in significant weight loss, or failure to gain expected
weight in children, but being underweight is not a diagnostic requirement (APA,
2013). Affected individuals may restrict the range of foods they eat, resulting in
nutritional deficiency or significantly interfering with psychosocial functioning, but still
have a high enough calorie intake to maintain their weight or meet weight targets. A

retrospective chart review of 133 patients with ARFID in a paediatric eating disorders
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treatment programme found that around 50% of individuals with ARFID classify as
having significantly low body weight (Reilly et al., 2019). ARFID was introduced as a
formal diagnostic category in DSM-5 (APA, 2013) and, more recently, in ICD-11
(WHO, 2018). Prior to this, such behaviours were predominantly considered in young
people and would have been captured under feeding and eating difficulties in
childhood (Bryant-Waugh et al., 2010; Sharp & Stubbs, 2015). However, there is
growing recognition that ARFID can occur and persist across the lifespan, which has
resulted in changes to its categorisation (Claudino et al., 2019).
RED Categorisation and Diagnostic Overlap

Although ED diagnostic categories are exclusive, with AN trumping other
potential diagnoses in the diagnostic rubric (APA, 2013), there can be considerable
overlap in presentation. In reality, the presentation of an individual’s EDs often
fluctuates, or might cross over to a different ED presentation as it evolves (Eddy et
al., 2010). For example, case reports suggest that individuals with ARFID are at
heighted risk of subsequently developing more traditional (i.e., weight- and shape-
driven) RED psychopathology (Becker et al., 2020). In addition, there is a chance of
misdiagnosis because of similarities in presentation. For example, because ARFID is
a relatively new diagnostic category, it might not be recognised in adult women with
low body weight and might be mislabelled as AN (Becker et al., 2019). Thus,
although the current thesis initially focused on the co-occurrence between autism
and AN, it later broadened its focus to include individuals with other REDs.

We acknowledge that using diagnoses alone to determine whether an
individual presents with an RED has its limitations. For example, the REDs umbrella
includes individuals with the binge-eating/purging AN subtype, even though they may

not restrict as much as those with the restricting subtype, whereas it excludes
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individuals with bulimia nervosa, even though some individuals with this diagnosis
might frequently engage in severe restriction (alternating with binges). However, it
can often be difficult to establish the exact presentation and frequency of individual
symptoms in relation to one another. Thus, for the purpose of this thesis, diagnostic
categories were considered a reasonably good indicator of RED.
ED Gender Differences

Women are more likely to present with EDs than men (see above for AN
prevalence rates by gender) and EDs have long been viewed as a primarily female
illness (Till, 2011). Fewer than 10% of patients in ED settings are males (Button et
al., 2008). However, EDs are often underdiagnosed in men (Stanford & Lemberg,
2012; Strother et al., 2012) and there is evidence for differences in the causes,
presentations and needs of males and females with EDs (Murray et al., 2017;
Thapliyal et al., 2018). Because of these gender differences in ED prevalence and
presentation, the focus on autistic women (see above), and practical limitations of
recruiting sufficient numbers of participants from each gender with either or both
conditions (more detail in Chapter 2 and Chapter 3), the current thesis focuses on
females with EDs. However, we acknowledge that in ED research, there is a similar
problematic regarding gender bias as the field of autism, with much research
(including ours) excluding men, which perpetuates a poor understanding and under-
recognition of EDs in men (Murray et al., 2017).
The Co-Occurrence Between Autism and REDs

The potential overlap between autism and REDs was first proposed in the
clinical literature by Gillberg (1983), who anecdotally observed in his clinical work
that a disproportionate number of women with AN had autistic family members

(Gillberg, 1983). Since then, there has been an increased interest in the co-
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occurrence between autism and EDs, particularly AN. Research is being conducted
mainly in Western Europe, specifically in Sweden, the UK, and Italy (e.g., Nielsen et
al., 2015; Vagni et al., 2016; Westwood et al., 2018) .

Autistic women are overrepresented in ED settings. Studies have consistently
found that 20%—35% of women with AN meet criteria for autism (for reviews, see
Huke et al., 2013 and Westwood & Tchanturia, 2017). This is somewhat surprising,
given that both conditions are conceptualised very differently. Autism is a lifelong,
neurodevelopmental condition that is more common in males and has predominantly
genetic cause (Amaral, 2017; Loomes et al., 2017). In contrast, AN is an iliness that
can be overcome and which typically has its onset in teenage years (Abbate-Daga et
al., 2007), AN predominantly affects females (Dahlgren et al., 2017), and is caused
by a combination of biological, psychological, and social factors (Woerwag-Mehta &
Treasure, 2008). However, there are several parallels in the presentation of autism
and AN (Kinnaird & Tchanturia, 2020). These include, but are not limited to,
difficulties in social relationships and socioemotional functioning (Kerr-Gaffney,
Harrison, et al., 2020a; Zucker et al., 2007), rigid behaviours and cognition
(Westwood, Stahl, et al., 2016), detail focus (Fonville et al., 2013; Oldershaw et al.,
2011) and obsessive interests (e.g., intense focus on food, calories or exercise in the
case of women with AN; Serpell et al., 2002). Further, restrictive eating behaviours,
in the form of picky/fussy eating, are common among autistic individuals (Kinnaird,
Norton, Pimblett, et al., 2019; Mayes & Zickgraf, 2019), albeit their severity and
quality in most cases will be different to disordered eating behaviours in AN
populations (Karjalainen et al., 2019).

Pseudo-Autism or True Autism?

35



Some have questioned the high rates of autism in AN samples, arguing that
the effect of starvation in AN may mimic or exacerbate autistic traits, resulting in a
pseudo-autistic presentation, including poor mentalising ability and temporary
cognitive rigidity, which may no longer be present once affected individuals have
recovered (Hiller & Pellicano, 2013; Treasure, 2013). Indeed, the so-called
Minnesota starvation experiment has demonstrated that the effect of starvation can
have profound temporary effects on cognition and behaviour (Keys et al., 1950). In
this historically unique experiment, 36 healthy male volunteers were food deprived to
study the impact of starvation and the effectiveness of rehabilitation strategies in the
context of famine at the end of World War Il (Kalm & Semba, 2005). For 6 months,
the volunteers’ calorie intake was reduced from 3,200 to 1,570 calories a day,
resulting in at least 25% weight loss. This had profound physical and psychological
impacts, some of which mimic autism characteristics and related difficulties, including
social withdrawal and isolation, decline in cognitive functioning, obsessions with food
and recipes, ritualistic behaviours around eating, and greater irritability, depression,
and apathy (Keys et al., 1950).

While the effect of starvation might exaggerate the presentation of autistic
traits for some individuals with AN, there is evidence that the high levels of difficulty
with social functioning and flexibility observed amongst women with AN cannot
simply be understood as a starvation-induced pseudo-autism.

First, high prevalence rates hold even when rigorous, gold-standard autism
assessment instruments are used (Westwood et al., 2017b). Initial studies, which
suggested elevated autism prevalence rates among AN samples, have been
criticised for applying inconsistent and unconventional methods of assessment to

identify individuals who meet autism criteria. This resulted in great variability in

36



estimates, ranging from 8%-37% (Huke et al., 2013). More recently, studies have
used more thorough, in-depth assessment tools to identify autistic individuals
(Westwood et al., 2017b). For example, Westwood et al. (2017b) used the Autism
Diagnostic Observation Schedule-2 (ADOS-2; Lord et al., 2012), a standardised
observational schedule recommended for diagnostic assessments (National Institute
for Health and Care Excellence (NICE), 2013), with a group of 60 women with AN
who were recruited from specialist ED services. Twenty-three percent of their sample
scored above the cut-off for autism on the ADOS-2 (Westwood et al., 2017b).
Secondly, studies using retrospective reports of autistic traits during early
development and longitudinal cohort studies suggest that, for many women with AN,
high autistic traits were already present in childhood, prior to the onset of their ED
and associated starvation (Vagni et al., 2016; Westwood et al., 2018). Vagni et al.
(2016) used the Ritvo Autism Asperger Diagnostic Scale Revised (RAADS-R; Ritvo
et al., 2011), which includes retrospective self-report on the presence of autistic
behaviours during childhood, to assess autistic traits in ED outpatients aged 15 or
over (n = 71). Thirty-three percent of their participants were classified as having
elevated autistic traits which had been present since childhood, thus pre-dating the
onset of their ED. Another study, which included 40 adolescent females with AN,
used the ADOS-2 in combination with structured parent interviews on the
developmental presentation of autism characteristics (Westwood et al., 2018). The
study found that 10% of individuals scored above the cut-off on both measures,
suggesting that autism characteristics in these individuals likely predated their ED.
This is supported by a longitudinal cohort study, which found that young people who
presented with disordered eating behaviours at age 14 were more likely to have had

higher autism-related social traits throughout childhood and up to mid-adolescence
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than those without (Solmi et al., 2021). These differences in autism-related social
traits were already present (i.e., trajectories were already divergent) at 7 years of
age, when disordered eating behaviours are rare. This suggests that high autistic
traits in childhood might constitute a risk factor for disordered eating in later life,
rather than disordered eating leading to greater autistic social traits over time (Solmi
et al., 2021).

Finally, autism prevalence rates remain high in samples of women who have
restored a healthy body weight after recovering from AN (Anckarsater et al., 2012;
Bentz, Jepsen, et al., 2017). Bentz, Jepsen, et al. (2017) compared autism
characteristics in participants with first-episode, recent-onset AN to those in
recovered participants using the ADOS-2 (Lord et al., 2012). Sixteen percent and
21% of individuals, respectively, scored above the ADOS-2 cut-off for autism.
Further, social function was not associated with BMI, and both groups presented with
similar levels of functional impairment, suggesting that autistic traits represent a
stable trait for a subgroup of AN patients, independent of their ED status (Bentz,
Jepsen, et al., 2017). A longitudinal cohort study in Sweden followed 51 adolescents
with teenage-onset AN for a time period of 18 years, assessing the presence of
autistic traits at four time points (Anckarsater et al., 2012). The majority of individuals
had restored their weight 6 years after the initial assessment, and all but two had
restored their weight 18 years after the initial assessment. The estimated autism
prevalence at each follow-up point varied depending on the diagnostic measures
used and changes in diagnostic criteria over time. Thirty-two percent of the sample
was categorised as meeting autism criteria in at least one of the follow-up time
points, and 12% met diagnostic criteria at all four time points (Anckarsater et al.,

2012).
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Together, these studies suggest that a subgroup of women with AN are likely
to present with ‘true autism,” as high autistic traits in these individuals hold even
when gold-standard diagnostic assessment tools are used, precede the development
of an eating disorder, and persist after weight recovery.

Prevalence of EDs in Autism

Equivalent evidence from studies in the autism field suggest that prevalence
rates of EDs, particularly of AN, are elevated in autistic individuals. Lever and Geurts
(2016) used standardised neuropsychiatric interviews to examine the presence of
co-occurring mental health conditions in 138 autistic adults and a comparison group
of 170 people from the general population. Lifetime rates for any ED were
significantly higher in the autism sample, with 5.8% meeting ED criteria compared to
1.7% in the general population group. This is despite the fact that the autism group
included significantly fewer women (33% vs. 44%), who are more commonly affected
by EDs (Smink et al., 2014). Karjalainen et al. (2016) assessed the prevalence of
different ED diagnoses (AN, bulimia nervosa, and binge eating disorder) in 228
young adults without co-occurring ID (55.7% males), who had been referred for a
diagnostic assessment of autism and/or attention-deficit hyperactivity disorder
(ADHD). Of these, 119 received an autism only or autism and ADHD diagnosis, and
109 received an ADHD diagnosis only. Across participants, 7.9% reported a past or
current ED diagnosis, most commonly AN or binge eating disorder. Interestingly, AN
was more common in those who received an autism diagnosis compared to an
ADHD-only diagnosis (5% vs. 1.8%, respectively), whereas binge eating was more
common in those with an ADHD-only diagnosis (0.8% vs. 6.4%).

Further, there is evidence that the prevalence of EDs, and AN specifically, are

particularly high among autistic girls and women compared to boys and men. In a
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large-scale online survey, significantly more autistic than non-autistic participants
reported having a past or current ED diagnosis (36% vs. 20%), and gender was
found to have a significant effect on current ED symptoms, with females in both
groups reporting significantly higher ED symptomatology (Sedgewick et al., 2020). It
should be noted that this was a self-selected sample, which likely increased the
prevalence of mental health difficulties in both groups. Hofvander et al. (2009)
assessed the lifetime prevalence rates of co-occurring mental health conditions in 79
autistic men and 40 autistic women without co-occurring ID who had been referred to
an adult autism diagnostic service. In their sample, lifetime rates for EDs were
significantly higher in autistic females than in males, with 10% of women but only 2%
of men meeting ED criteria. This suggests higher rates of eating disorders in both
autistic females and males, with a similar gender ratio to that found in the general
population. For reference, an ED prevalence study in a community cohort of young
adults estimated a lifetime prevalence rate for any ED of 5.7% in females and 1.2%
in males (Smink et al., 2014). Another study reviewed the case records of 100
autistic boys (mean age = 9.91 years) and 59 autistic girls (mean age = 10.97 years)
who had been referred to a neuropsychiatry unit for an autism diagnostic
assessment, to explore gender differences in the prevalence of co-occurring mental
health difficulties (Margari et al., 2019). AN was the only ED among the co-occurring
mental health difficulties identified, and the only one where there was a significant
difference between males and females. In their sample, 1% of boys and 6.8% of girls
presented with AN. The relatively high prevalence rate in such a young sample

suggests that AN in particular might be overrepresented in autistic females.
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Together, these studies suggest high rates of EDs, especially AN, among
autistic individuals. As in the general population (Smink et al., 2014), autistic females
appear to be affected more than males.

Outcomes and Treatment Experience of Autistic Women with AN

There is evidence to suggest that autistic women and those with high autistic
traits benefit less from current interventions and care pathways, and have worse
outcomes, than women with low autistic traits, experiencing especially low recovery
rates and levels of functioning (Nazar et al., 2018; Nielsen et al., 2015; Tchanturia et
al., 2016). Further, autism characteristics are associated with longer illness duration
(Saure et al., 2020), and those with high autistic traits tend to require more intense
treatment (Stewart et al., 2017).

Despite this, current treatment guidelines do not acknowledge, let alone
address, the needs of autistic individuals in their recommendations for ED service
provision (Kinnaird, Norton, Stewart, et al., 2019; Kinnaird et al., 2017). In England,
NICE guidelines (2017) provide evidence-based recommendations for health and
mental health care. Autism is not mentioned in the latest NICE treatment guidelines
for EDs (NICE, 2017), as the evidence base was not considered sufficient to make
informed recommendations at the time the guidelines were developed (L. Serpell,
personal communication, September 13, 2021). Several qualitative studies with
autistic women and those with high autistic traits, as well as the parents of such
women and professionals working in ED settings, have highlighted a need for greater
consideration of autism in ED settings (Adamson et al., 2020; Babb et al., 2021;
Kinnaird, Norton, Stewart, et al., 2019; Kinnaird et al., 2017). A qualitative study with
ED clinicians found that adaptations to treatment tended to be idiosyncratic and

based on the previous experience of individual clinicians, rather than representing a
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systematic approach (Kinnaird et al., 2017). Whilst most participants recognised the
importance of considering autism in AN treatment, many did not feel they had
enough knowledge to provide adequate treatment for this client group (Kinnaird et
al., 2017). In line with this, autistic women in treatment for AN reported that they
experience uniqgue needs associated with their autism, which they feel are not met by
currently offered treatments (Kinnaird, Norton, Stewart, et al., 2019). Specifically, in a
study done by our group, autistic women, their parents, and ED clinicians described
how being autistic affected both autistic women’s experience of their eating disorder
and their ability to engage with and access treatment (Babb et al., 2021). They felt
that many barriers experienced by autistic women in AN treatment related to a lack
of understanding of their autism (Babb et al., 2021).
Rationale and Thesis Outline

Thus far, there is a limited evidence base to guide service improvements for
autistic women seeking support for AN (Kinnaird & Tchanturia, 2020; Westwood &
Tchanturia, 2017). Specifically, there is a need to better understand how AN
develops and persists in autistic women, and the role autism-specific factors might
play. A first step toward this is to develop and test a theoretical model of autism
processes that might give rise to and maintain the restrictive eating behaviours
underlying AN in autistic individuals. Further, there is a need to better understand
autistic adults’ experience of treatment for their REDs. Thereby, it would be of value
to consider the wider literature on autistic adults experience in mental health services
more generally, rather than just focusing on ED settings, as issues experienced by
autistic women in treatment for AN are likely to also apply to other autistic individuals
receiving mental health care, and there is a wealth of existing research on autistic

adults experience in mental health services to draw on.
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This has the potential to help ED, as well as other mental health services to improve
the way they engage with autistic individuals, and may inform treatment adaptations
and the development of new autism-specific ED treatments and interventions to
prevent REDs in autistic individuals. By contributing towards an evidence base
regarding the presentation of autistic women with REDs the research conducted as
part of this thesis also has the potential to inform the next issue of the NICE
guidelines. Therefore, the current thesis aims to:

1) Generate hypotheses about causal and maintaining factors of AN in autistic
women;

2) Derive a theoretical model of restrictive eating difficulties in autism;

3) Test elements of this model using quantitative methods;

4) Review existing literature to elucidate perceived barriers and ways to
overcome them for autistic adults in accessing and receiving support for
mental health difficulties, so that these findings can be applied to improving
ED services for autistic people.

This thesis employs a mixed-method approach across three distinct but
related studies. Study 1 takes an inductive, data-driven approach to generate new
ideas. We conducted in-depth qualitative interviews with autistic women who have
experience of AN, as well as those who support them, to identify potential causal and
maintaining factors, and developed a theoretical model of restrictive eating difficulties
in autism based on those findings (Aims 1 and 2). This is presented in Chapter 2 of
this thesis.

Study 2 uses a deductive, theory-driven approach to make a start with testing
some elements of the model developed in Study 1 via in a group comparison design

(Aim 3). The methodology employed in Study 2 is outlined in Chapter 3. The
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demographics and clinical characteristics of the Study 2 participants are described in
Chapter 4, with a specific focus on autistic traits and disordered eating-related

presentations. A group comparison of general and food-specific sensory sensitivities
in autistic and non-autistic women with and without REDs is presented in Chapter 5.

Study 3 involves a systematic review and meta-synthesis of qualitative
research on autistic adults’ experiences of accessing mental health services (Aim 4).
This is presented in Chapter 6.

The final chapter (Chapter 7) presents an overarching discussion, including
implications for clinical practice and future research.

Throughout the thesis, a participatory approach was employed, engaging
autistic women with relevant lived experience in various stages of the research
process. They were actively involved in deciding the focus of this project, how it was
conducted, and how the findings were interpreted. Collaborative research is
encouraged in both the autism (Chown et al., 2017; Fletcher-Watson et al., 2019)
and eating disorder fields (van Rensburg, 2021). It is thought to improve the quality
of research and enhance the translation of findings into practice, by ensuring that
research is ethically informed by the values of its community and that findings are
contextualised within real-world settings (Cornwall & Jewkes, 1995; Fletcher-Watson

et al., 2019).
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Chapter 2: “For me, the Anorexia is Just a Symptom, and the Cause is the
Autism” — Investigating REDs in Autistic Women

This chapter is a version of a previously published paper, Brede et al. (2020).
The full reference for this publication is:

Brede, J., Babb, C., Jones, C., Elliott, M., Zanker, C., Tchanturia, K., Serpell,
L., Fox, J., Mandy, M. (2020). “For Me, the Anorexia is Just a Symptom, and the
Cause is the Autism”: Investigating Restrictive Eating Disorders in Autistic Women.
Journal of Autism and Developmental Disorders (50), 4280—-4296.
https://doi.org/10.1007/s10803-020-04479-3
Introduction

The current chapter presents Study 1 of this thesis, for which we conducted
in-depth qualitative interviews with autistic women who have experience of AN, as
well as those who support them, to identify potential causal and maintaining factors,
and developed a theoretical model of restrictive eating difficulties in autistic
individuals.

The link between autism and AN was first suggested in the clinical literature
by Gillberg (1983), who anecdotally observed in his clinical work that the two
conditions co-occurred within the same families (Gillberg, 1983). Since then, there
has been an increasing interest in the co-occurrence between autism and REDs,
particularly AN. Autistic women have an elevated risk of developing AN, as indicated
by the fact that they are substantially overrepresented among people in treatment for
AN. Studies have consistently shown that 20-35% of women with AN meet criteria for
autism (Westwood & Tchanturia, 2017). In contrast, less than 1% of the general

population of women meet criteria for autism (Loomes et al., 2017).
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Despite a significant proportion of autistic women in ED services, current
service provision does not acknowledge or address their needs (Kinnaird, Norton,
Stewart, et al., 2019; Kinnaird et al., 2017). This is problematic, since women with
high autistic traits benefit less from current interventions and care pathways and
have worse outcomes than other women with AN (Nazar et al., 2018; Nielsen et al.,
2015; Tchanturia et al., 2017). Overall, there is a limited evidence base to guide
service improvements for autistic women seeking support for AN (Huke et al., 2013;
Westwood & Tchanturia, 2017). A first step towards better guidance for services
would be to develop a testable theoretical model of the specific autism-related
processes that might give rise to and maintain restrictive eating behaviours,
underlying AN, in autistic individuals.

Within the ED literature, a considerable body of research has established the
presence of certain characteristics in AN populations, which are also recognised in
autism, and thus are of potential relevance to building models of AN in autistic
individuals. These include, but are not limited to, atypical social cognition (e.g.
Zucker et al., 2007), difficulties processing emotions (e.g. Lang et al., 2016), weak
central coherence (e.g. Oldershaw et al., 2011), and cognitive rigidity (e.g. Westwood
et al., 2017). Several of these characteristics have been associated with autism
and/or autistic traits within ED populations. For example, Tchanturia, Smith, et al.
(2013) explored associations between self-reported autistic traits and clinical ED
symptoms in 66 individuals with AN and 66 healthy controls. The AN group reported
more autistic traits than controls. Autistic traits discriminated between groups related
to global thinking, inflexibility of thinking and problems with social interactions, but
were not associated with ED symptoms. This suggests that autistic traits may

exacerbate factors that maintain the eating disorder rather than cause the eating
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disorder directly. Lang et al. (2016) found that reduced positive emotion expression
was associated with autistic traits and several other clinical variables in 66
individuals with AN. Westwood et al. (2017a) investigated the relationship between
autistic traits and neuropsychological performance in 99 females with AN. Their
results suggest that the presence of autistic traits is related to increased cognitive
rigidity in females with AN.

Within the autism literature, evidence suggests that sensory sensitivities may
play a role in the development of picky eating and food selectivity, both of which are
common in autistic individuals (Cermak et al., 2010; Kuschner et al., 2015).
However, it is unclear whether sensory sensitivities have a specific impact on the
development of REDs, such as AN, in autism (Kinnaird, Norton, Pimblett, et al.,
2019).

Qualitative interviews with autistic people with AN are important for a better
understanding of the autistic features that may contribute to the development and
maintenance of their eating difficulties, as this ensures that emerging knowledge is
grounded in the lived experience of affected individuals. At the time the current study
was planned, there had only been one relevant qualitative study (Kinnaird, Norton,
Stewart, et al., 2019), although the study’s main focus was on autistic women’s
experience of ED treatment and potential adaptations. Kinnaird, Norton, Stewart, et
al. (2019) interviewed nine diagnosed autistic women and four women with high
autistic traits about their experience of AN and the treatment they received.
Participants reported experiencing their autism and their ED as fundamentally
interlinked, with their autistic traits motivating apparent ED behaviours in ways that
are not accounted for by traditional models of AN. Participants described how rigidity

and inflexibility associated with their autism had contributed towards the
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development of fixed routines and rituals around food. Participants also felt that
commonly assumed motivations, such as a desire to lose weight, low self-esteem,
and body image issues, were less relevant in the development of their iliness
compared to other less typical motivations, such as need for control, sensory
difficulties, social confusion, organisational problems surrounding cooking and food
shopping, exercise as a method of stimulation, and the ED acting as a special
interest (Kinnaird, Norton, Stewart, et al., 2019).

Kinnaird, Norton, Stewart, et al.‘s findings (2019) therefore suggest that there
may be autism-specific mechanisms underlying AN in autistic women and that
restrictive eating behaviours in autistic women, although being labelled AN, may
deviate from traditional AN presentations. However, there is a need to gain further
understanding of potential autism-specific mechanisms that underpin these
restrictive eating difficulties. Specifically, not only are more targeted, in-depth
interviews required to extend understanding of the experiences of autistic women
with AN, but an approach that integrates the perspectives of autistic women with the
views of those who support them will provide more comprehensive insight. There
might be aspects of their presentation autistic women with AN might be less aware
off, due to their illness presentation. While autistic women’s accounts of their own
experiences should be central to the development of knowledge about them,
triangulation with the views of other groups, specifically those involved in their care,
can further enrich the emerging understanding and give insight into the wider
recognition of their autistic perspective (Carter et al., 2014). Developing a model that
proposes mechanisms underlying restrictive eating difficulties in autistic individuals
more generally, rather than just mapping autistic women’s experience of restrictive

eating onto our current understanding of AN, will facilitate a discussion of other

48



potentially autism-specific motivations for restrictive eating beyond those that are
commonly associated with AN. In addition, such model has the potential to provide a
foundation to guide clinical adaptations and will stimulate future research by
generating new hypotheses.

The current study brought together the perspectives of autistic women,
parents of autistic women, and healthcare professionals to: (1) better understand
how AN develops and persists in autistic individuals and (2) derive the first
theoretical model of restrictive eating difficulties in autism.

Methods
Design

This study employed a qualitative research design, as this allowed us to
deepen our understanding of the phenomenon in question and to generate new
hypotheses, rather than testing pre-established hypotheses or predictions (Pistrang
& Barker, 2012). We generated data using semi-structured interviews with individual
participants to give participants the freedom to describe their experience in their own
words. Thematic Analysis (Braun & Clarke, 2006, 2019) was used to identify patterns
of meaning across the data. This approach was chosen because of its flexibility,
which suited both the aim of capturing the phenomenon of interest, i.e. AN in autistic
women, as well as the more theory-generating aim of developing a model (Fereday
& Muir-Cochrane, 2006). Data were interpreted within an essentialist framework,
assuming that language directly reflects meaning and experience of participants and
that these largely map onto a singular reality in the world. An inductive approach was
used for theme development, with themes being driven by the data and grounded in
participant’s experiences.

Participants
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We recruited participants from the following groups: (1) autistic women; (2)
parents of autistic women; and (3) healthcare professionals with relevant experience.
This was done via social media, the Autistica research network (Autistica, 2019), and
existing contacts. Based on the teams previous experience of conducting qualitative
research with autistic women and individuals with eating disorders and on other
guidance (Guest et al., 2016), we aimed to recruit 15 participants for each group. We
reflected on our progress throughout data collection and stopped recruiting once we
estimated that data saturation had been reached. The final sample included 15
autistic women, 12 parents, and 16 healthcare professionals. Participants were
distributed across England, Scotland and Wales.

Autistic women: Autistic women were eligible to participate if they met the
following inclusion criteria: (1) above the age of 18 years; (2) clinical diagnosis of an
autism spectrum disorder (self-report); (3) score above the cut-off of a screening
measure for autistic traits; (4) past or current experience of AN; and (5) living in the
UK. Since all autistic women were required to have received an independent autism
diagnosis, we used a brief screening questionnaire instead of an in-person ADOS-2
assessment to confirm participant’s autism diagnostic status. This was to reduce
burden on participants (i.e. time) and to allow for participation via Skype or phone, if
autistic women preferred this or this was more feasible because of their location. We
used the 10-item Autism-Spectrum Quotient (AQ-10; Allison et al., 2012) to confirm
their autism status. Initially we recruited 17 women, but two scored below the cut-off,
and their interviews were not included in the analysis.

The demographics of the autistic women are provided in Table 1. All autistic
women had been in contact with services for their ED and other mental health

conditions first, often for years before their autism was recognised. Their ED status
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was varied at the time of study. Some considered themselves to be currently living
with AN, some considered themselves to be recovered, and some considered their
condition to be improved, but still struggled with aspects of their ED. Women’s Body
Mass Index (BMI) was based on self-reported height and weight. Eight women
declined to share this information. At the time of the study, most autistic women were
not in full-time employment, several were studying at university level, but some had
interrupted their education due to their ED, and some held part-time jobs or voluntary
positions.

Table 1

Demographics for autistic women and autistic daughters of parents who

participated in the study.

Agein Age AN Age AQ-10 EDE-QS BMI'
years diagnos autism
is diagnos
(years) is
(years)
Autistic Range 23-58 10-34 14-34 7-10 0-26 15-23
women
(N=15)
M (SD) 32.6 17.40 29.40 8.73 11.53 18.28

(10.32)  (6.07)  (11.34)  (1.1) (6.49)  (3.19)

Daughter Range 15-31 10-25 9-30
s of

parents

(N=12)*

M(SD) 2475 1550  21.17
(6.36)  (4.17)  (7.15)

Note. AN: Anorexia Nervosa; AQ-10: Autism-Spectrum Quotient (Allison,
Auyeung, & Baron-Cohen, 2012); EDE-Qs (Eating Disorders Examination
Questionnaire Short (Gideon et al., 2016); BMI: Body Mass Index, calculated on self-
reported weight and height.

*Five parent participants were parents of autistic women in this study.
TEight women declined to provide details on their weight and height for their BMI to
be calculated.
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Parents: The parent sample included five parents of autistic women who also
participated in this study, and eight whose daughters did not participate. Parents
were eligible to participate if their daughters met the same inclusion criteria as those
applied to autistic women, with the exception that their daughters could be below the
age of 18 years. One set of parents (father and mother) were interviewed together,
meaning a total of 12 parent interviews with 13 individuals were included; all other
parents were mothers and were interviewed individually. One additional mother’s
interview was conducted, but not included in the final analysis because her daughter
was one of the participating autistic women who scored below the autism screening
cut-off. The demographics for parents’ daughters (Table 1) were similar to those of
the autistic women, although they were a slightly younger sample.

Healthcare professionals: Healthcare professionals were identified through
contacts of the research team and via snowball sampling, asking professionals who
had participated if they were aware of any colleagues who might be suitable.
Healthcare professionals had relevant experience of working with autistic individuals
with eating difficulties. We invited professionals from different services across the
country, with different professional backgrounds and at different stages of their
career, to ensure variation in training and work context. On average, they had
worked in autism and/or ED services for 10 years (range 2 — 23 years). They
belonged to a variety of professions, including child and adolescent psychiatry (N=2),
adult psychiatry (N=3), clinical psychology (N=6), counselling psychology (N=1),
nursing (N=1), speech and language therapy (N=1), dietetics (N=1), and social work
(N=1).

Procedure
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We consulted two autistic women with experience of AN to advise on the
interview schedule and to ensure that participation was comfortable and accessible
for autistic women. Both women advised on an early draft of the design and one
gave detailed feedback on the interview schedule. Both also provided feedback at
different stages of the analytic process.

Participant interviews were conducted face-to-face, via Skype, or over the
phone and lasted on average for 1h 23min (range: 43min — 2h 26min) with autistic
women, 1h 27 min (range: 43min — 1h 54min) with parents, and 52 min (range: 20
min-1h 15min) with healthcare professionals. Basic demographic information (all
three groups) and questionnaires (autistic women only) were collected immediately
prior to the interview. Interviews were conducted by one of two non-autistic female
PhD students. Participants participated in a one-off interview only and were offered
£10 to thank them for taking part. Informed consent was obtained from all individual
participants included in the study.

Materials

Semi-structured interview schedules (Appendix 1) were developed by the
research team and via consultation with the autistic advisors. The interview schedule
development was guided by the research question of how AN develops and persists
in autistic individuals. We intended for the generated data to also aid a separate
investigation concerning autistic women’s ED service experience, which is not
included as part of the current thesis. We initially developed the interview schedule
for autistic women, and then adapted it as appropriate for the other two groups.
Interviews with autistic women covered their experience of autism, AN, factors that
might be underlying the development of their AN, as well as their journey towards an

autism diagnosis and their ED service experience. After giving them the opportunity
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to share their experiences more generally, we asked specific questions about the
relevance of potential influencing factors in the development of their AN. These were
identified from the existing literature and anecdotal accounts e.g., the role of weight
and shape concerns and food-related sensory experiences. Parent interviews
included questions about their daughters’ autism and AN, how their daughters’ AN
had developed, the relevance of the potential influencing factors, and their
daughters’ experience in services. We asked professionals how AN and/or autism
tends to present in female clients they are working with, their thoughts on the
relationship between both conditions, treatment provision for these women, and their
experience of working with autistic women with AN. Participants within each group
were asked the same key questions, but further prompts were used flexibly to follow
up on points as they emerged.

The 10-item Autism-Spectrum Quotient (AQ-10; Allison et al., 2012) was used
to confirm autism status and indicate symptom severity. Scores on the AQ-10 range
from 0 to 10, with higher scores indicative of the presence of greater autism
symptom severity. Using a cut-off score of six, the 10-item version yielded a
sensitivity of 0.88, specificity of 0.9 (Allison et al., 2012). The AQ-10 has excellent
predictive validity (>90%), comparable to the full 50-item AQ (Booth et al., 2013), and
is recommended as screening tool by the NICE guidelines (2012). Internal
consistency for the autistic women in our sample was low (a=.29).

The Eating Disorders Examination Questionnaire Short (EDE-QS; Gideon et
al., 2016) was used to measure current ED psychopathology. The EDE-QS is a 12-
item, single-factor self-report questionnaire, asking participants to indicate how many
days during the last week they have experienced various ED symptoms using a 4-

point response scale ranging from “0 days” to “6—7 days”. These response options
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correspond to scores of 0 through 3, with higher scores indicating more severe ED
symptoms (max=36). In addition, the EDE-QS asks participants for their height and
weight for BMI to be calculated. The EDE-QS demonstrates sound psychometric
properties and is able to distinguish between individuals with and without clinical EDs
(Mdn =17.5 vs. Mdn=5.0) (Gideon et al. 2016). Internal consistency for our
participants was acceptable (a=0.77).
Analysis

All interviews were audio-recorded. Interviews were transcribed verbatim and
entered into NVivo (version 12; NVivo, 2018) for analysis. The full transcripts were
used in this study.

We used Thematic Analysis (Braun & Clarke, 2006, 2019; Clarke & Braun,
2013) to identify patterns of meaning across the data guided by the overarching
research questions of how AN may develop and be maintained in autistic women.
This involved familiarisation with the data by reading all transcripts, followed by line-
by-line coding of the data to capture interesting features of the data of potential
relevance to the research question. These codes were then used as building blocks
for candidate themes, which captured larger patterns of meaning, underpinned by a
central organising concept (Braun & Clarke, 2013). The researchers moved back
and forwards between these steps, reviewed candidate themes against codes and
the full data set and adapted them until the final set of themes was thought to
represent a comprehensive framework that allowed the researchers to sufficiently
organise and report their interpretation of the data in relation to the research
question.

We adhered to guidelines for good practice in qualitative research (Mays &

Pope, 2000; Pope et al., 2000) to ensure that interpretations of the data were
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thorough and consistent. We employed a consensus approach to coding. After
familiarisation with the interview transcripts, two researchers (JB and CB) jointly
analysed the data to avoid relying on a single analyst driving theme development
(Hill et al., 1997). Both researchers analysed all transcripts for each group in the
opposite order to each other. At least twice during each group’s analysis, JB and CB
reviewed and merged each other’s coding to ensure consistency across transcripts.
By analysing the transcripts in reverse order, both researchers brought different
insights when discussing theme development at various stages of the analysis. It
also balanced the weight of each participant’s perspective, ensuring that all voices
contributed to the shaping of themes. The transcripts from the three participant
groups were analysed separately, starting with the autistic women’s data, before
merging themes across the data set. Codes and candidate themes were developed
for each group separately, before combining data sets. This allowed us to develop a
comprehensive understanding of the nuanced variations in the different groups’
perspectives, while keeping the autistic women’s direct experiences central to theme
development. The researchers also regularly discussed their progress with the wider
research team to generate alternative ways of viewing the data and expand their
understanding of the data (Barbour, 2001), until a consensus on the best way to
represent the data was reached. At two points during the analytic process, we
consulted with the autistic advisors, who commented on the interpretations made by
the researchers. Codes and/or themes were adapted if the research team agreed
with their interpretation. This ensured that the findings made sense in the context of
the advisors’ lived experience and their understanding of the experiences of others

within their community.
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Once the themes had been identified, further analysis and discussion within
the research team led to the development of a model of restricted eating difficulties
in autism, which highlights the relationships between themes and underlying
processes. The model was developed separately from the themes and adds another
layer of interpretation, which was conducted for a more theory-generating purpose.
This process included a wider range of approaches of engaging with the data, such
as representing relationships spatially by arranging printed codes and themes on the
floor, and visually capturing potential processes in diagrams, which then served as
the foundation for the model developed. The model is directly informed by, but goes
beyond, the qualitative data and themes, generated by the thematic analysis. The
themes partly map onto the model, but are more closely link to the data, whereas the
model goes beyond the data in that it generates hypotheses about processes and
underlying mechanisms. It also highlights links and parallels between the themes.
Findings
Thematic Analysis

We structured our codes around six themes, some of which include further

subthemes (see Table 2): “sensory sensitivities”, “social interaction and

L ]

relationships”,

self and identity”, “difficulties with emotions

, “thinking styles”, and
“need for control and predictability”. Overall, these themes were endorsed by all
participant groups, although some were more clearly expressed by some, as will be
outlined below. These themes overlap and influence one another, as highlighted in
the subsequent theme presentation.

Table 2

Overview of themes from thematic analysis.

Main themes Subthemes
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Sensory sensitivities Sensory overload

Food-specific sensory sensitivities

Internal and bodily sensations

Social interaction and relationships

Self and identity

Difficulties with emotions

Thinking styles Literal thinking

Intense interests

Rigid thinking

Need for control and predictability

Sensory sensitivities. Sensory sensitivities contributed to autistic women’s
REDs through general sensory overload, food-specific sensory sensitivities, and
discomfort and confusion related to internal and bodily sensations.

Sensory overload. Some women reported having aversive sensory
sensitivities related to noise, touch and certain lighting. Parents also noted sensory
issues as one of the key ways in which their daughters’ autism affected their day-to-
day life and related this to ‘meltdowns’ their daughters experienced. Healthcare
professionals observed that many of their autistic clients struggled with the sensory
experience of the treatment environment. These experiences of sensory overload
appeared to affect autistic women’s eating behaviour, with some women seemingly
using the effect of starvation on their body to numb these sensations.

Food-specific sensory sensitivities. Almost all of the women experienced food-
specific sensitivities related to food texture, taste, smell, temperature, or the mixing
of different foods, which limited the range of foods they would eat.

“I've never eaten a tomato in my life because it’s just hard and it’s squidgy in

the middle, it just disgusts me. There's absolutely no way | could eat it. [...] And I'm
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not keen on lettuces either. The fact it’s all mixed up, which in my head it shouldn’t all
be mixed up, so for me a salad is actually a terrifying food!” AWQ8

This quote illustrates how repulsive certain textures and mixing of foods are
for this participant. Several healthcare professionals emphasised that autistic
women’s motivation for food restriction often related to sensory properties of food,
rather than primarily being based on calorie or fat content, which they saw as
different from other women with AN.

Some women took extreme measures to avoid anticipated negative sensory
experiences, refusing to touch certain types of food or even cutting out whole food
groups in response to one negative experience, which parents and healthcare
professionals related to their rigid thinking style. These food-specific sensory
sensitivities were reported to have been present since early childhood, predating the
women’s REDs, and continued to interfere with their eating, even for those who had
recovered. Most parents recalled their daughters having difficulties during mealtime
or when others around them were eating. This mother’s quotes emphasises the
impact this had on her daughters behaviour and on how she was seen by others:

“If somebody else had a packed lunch that had a strong smell, she wouldn't
just say ‘I don't like the smell of that’. She would just overreact, and the teacher
would think she was just badly behaved and stuff. But for her the smell was just
unbearable.” P05

Several parents said they had only realised in hindsight that some of their
daughters challenging behaviours during mealtimes might have been due to their
sensory sensitivities. In line with this, autistic women reported that, particularly when

they were younger, others often misunderstood their responses to these sensory
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experiences or refused to accommodate their sensory sensitivities, which further
exacerbated their difficulties.

Some participants felt that autistic women’s sensory-related restrictive eating
had increased the chances of them developing an ED, because their relationship to
food had always been difficult. Several participants, particularly healthcare
professionals, drew parallels with the presentation of Avoidant/Restrictive Food
Intake Disorder (ARFID), an ED that is not driven by weight and shape concerns
(American Psychological Association 2013).

“I think also there is the crossover with ARFID. Being quite restrictive about
the kind of foods they will eat, quite fussy about textures, tastes, how it’s prepared.
And that can sometimes tip over into more rigid patterns of eating.” HCP 2

A few of the women and parents, who had come across this label, even
wondered whether this would have been a more appropriate diagnosis than AN, or
whether one had morphed into the other.

Internal and bodily sensations. Hypersensitivity to sensory stimuli also applied
to internal sensations. For some women the internal sensations associated with
eating, such as feeling bloated or the sensations of digesting food, were very
distressing and they reported restricting their eating to avoid these sensations.
Although some parents speculated that this might be the case, this was mainly
described by autistic women themselves.

“That feeling of putting on weight... that’s what kind of sends me back into
restricting food, because it’s not about ‘oh god my stomach looks really big’, it's more
about ‘I don't like the sensation of how my stomach feels’.” AW 11

In contrast, several other women talked about hyposensitivity to internal

sensations, which led to difficulties with interoception, i.e. the ability to sense the
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internal state of the body. This resulted in difficulty recognising and understanding
emotions, as well as a difficulty interpreting eating-related sensations, such as
hunger and satiety. Some reported consistently missing meals because they failed to
notice they were hungry. Others would overeat without realising and then feel so
uncomfortable they would subsequently restrict food. This woman described how her
difficulties with interoception could result in both:

“I'm not very good at judging my own emotions or physical sensations. | don’t
really fully understand my thirst and hunger responses, or my fullness responses, so
that really influences my eating because | can binge or miss meals very, very easily.”
AWO09

Interoceptive difficulties were viewed as a pathway towards establishing ED
behaviours, such as restricting food intake for long periods or entering a cycle of
bingeing and restriction. For some women this also meant that they had never been
able to regulate their eating routine without relying on external cues, such time of the
day or size of a dish, even before their ED started. This was described as an
additional challenge in overcoming their ED and developing a healthy eating routine.

Several healthcare professionals pointed out that this seemed to be unique to
the presentation of autistic women with AN.

“Girls without autism do feel hunger, but they are actively working against
those feelings of hunger. Some of the girls with autism I've spoken to don’t seem to
recognise it [...] there’s something about their sensory profile that possibly means
that they don’t experience hunger in quite the same way.” HCP02

Social interaction and relationships. All participants talked about autistic

women having longstanding difficulties with social interaction and communication,
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including difficulties in friendships and experience of loneliness, bullying and abuse,
which affected their eating.

Difficulties with social interaction made them vulnerable to adverse
experiences and left them in a constant state of confusion and exhaustion.
Restricting their eating was described as a way to cope with social difficulties and
distract from or numb consequent emotions. The following quote exemplifies how the
emotional burden of losing a friend lead to this woman immersing herself in ED
behaviours:

“I think | was lonely a lot after [my only friend changed school] and that
affected it, and | could just get engrossed in food and exercise and just forget about
everything else.” AWO7

In many cases, autistic women'’s social difficulties got worse or their
awareness of them increased as they reached adolescence, which coincided with
the onset of their ED.

Another way, in which social difficulties might affect restrictive eating, seems
to be avoidance of social settings that happen to involve food. For example, several
women described how they initially started restricting their food intake when they
skipped lunch in school canteens because they felt overwhelmed by the social or
sensory environment, did not have anyone to sit with, or wanted to avoid bullies.

“The moment when | stopped eating at school, was because there was a big
canteen, lots of people, lots of social stuff going on, lots of noise.” AW03

Self and Identity. Aimost all participants talked about autistic women lacking
a sense of self, feeling different, and not fitting in as central to the development of
their ED. These feelings caused emotional upset, which they reportedly tried to cope

with by immersing themselves in ED behaviours. In addition, for some women dieting
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or focusing on their appearance was used as a way to fit in with peers, or the ED
provided a sense of identity.

Autistic women mainly attributed their feelings of difference and lack of sense
of self to not having been able to make sense of their autistic experiences. The
following quote illustrates how this woman’s lacking understanding of her autism-
related differences affected her self-esteem:

“You constantly feel like you're failing, you constantly feel different, you think
it’s all your fault because you don’t know that there is something different about you.”
AWO08

None of the women had an autism diagnosis when their eating difficulties
emerged, and many participants wondered whether the women would have found it
easier to cope if they had known they were autistic. Several parents blamed
themselves for not recognising their daughter’s difficulties or for not fighting enough
to get the right diagnosis in childhood.

“I wonder, if I'd have picked up on the autism eatrlier, | might’'ve been able to
prevent the eating disorder. Or at least stop it getting to that severe point.” P10

For some women, struggles with their sense of self led to them focusing on
their weight and shape. In an attempt to make sense of their experience of not fitting
in, a few women concluded that the reason must relate to their body and
appearance.

For others, being exposed to societal messages about the importance of
women being thin resulted in them wanting to change their body weight and shape in
order to fit in and connect with peers.

“All her life [my daughter] had been surrounded by women who would talk

about dieting, you know, | wished my legs weren't so fat, all those things. And [my
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daughter] knew that that’s important, even though she didn’t care what she looks
like, but she knew that it’s a thing for normal women, for other women, and she
wants to be the same.” P12

In a few cases, anorexia and its values, including the desire to be thin,
provided a sense of identity that autistic women had been lacking.

“I have never had much of a sense of self, and | think possibly [AN] then
became a little bit like an identity. Going into hospital and being aware that
everybody has the same condition, you then do become a lot more aware of some of
the anorexia traits and you do sort of take them on” AW08

These women reported copying others and adopting their anorexic values as
a way of camouflaging and passing in the neurotypical world.

Yet, although all of the women reported issues around their sense of self, for
only a few of them this resulted in over evaluation of their weight and shape, as
outlined in the examples above. Most autistic women stressed that weight loss was
not the initial aim of their ED behaviour, but rather a secondary and unintentional
consequence.

“What | wanted was to be able to restrict food and over-exercise without
losing weight. So that’s why it was so atypical. It was more like behaviours that |
engaged with to feel calm, but would lead to catastrophic weight loss”. AW13

Assumptions by others that body image issues drove their ED behaviours
made these women feel even more misunderstood and alienated, further
contributing to their feelings of being different.

The role of weight and shape concerns was an area where some parents’
perceptions differed from those of autistic women. Several parents assumed that

weight and shape concerns must be directly related to their daughters’ poor sense of
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self and ED. However, a few also reported that body image issues did not play a role
for their daughters ED, or recognised the more nuanced reasons behind apparent
body image issues and their relationship to the underlying autism, as described by
the autistic women.

In line with the account that most autistic women’s ED is not primarily driven
by the influence of weight and shape on self-evaluation, healthcare professionals
noted that many autistic women seemed less drawn to comparing their appearance
to others or taking pride in their weight loss. They also reported that autistic women
tend to show less competitive behaviours in inpatient settings than other women with
AN.

“‘When you unpick it, it’s not driven the same way, it’s not about body image,
they couldn’t care less what other people think about their body.” HCP10

Emotional difficulties. Many women reported that they had longstanding
difficulties identifying, regulating, and communicating their emotions, resulting in
emotional confusion and feelings of being overwhelmed. They also reported
regularly having difficult and emotionally upsetting experiences, and some
healthcare professionals suggested that autistic individuals might be particularly
vulnerable to having traumatic and difficult experiences. Participant’s accounts
suggest that autistic women with AN may use restriction and other ED behaviours,
such as exercise, in order to numb or distract themselves from overwhelming and
confusing emotions.

This is something some reported to have discovered accidentally but then
learnt to use purposefully. This woman’s quote illustrates how restriction offered a

solution to her previously uncontrollable ‘meltdowns’:
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“When | was restricting my eating, | would get this feeling of just calmness,
and | know that | am safer, | know that | am not going to experience these
meltdowns, that made me feel embarrassed and frightened. [...] So | was no longer
Just losing it.” AW03

Healthcare professionals recognised how REDs in autistic women often relate
to other mental health difficulties, particularly anxiety.

“[Their ED] is a way of channelling anxiety. They can just worry about food
and nothing else and that feels more manageable than everything in their life that
feels horrendous.” HCP09

During the interviews, almost all of the women described additional mental
health difficulties, which they saw as being closely intertwined with their autism and
their ED.

“My OCD [obsessive compulsive disorder] started to get worse as | started to
fight my eating disorder. | just seem to have kind of variations on the same theme,
with the OCD and with the eating disorder. The problem seemed to be not what the
content of my thoughts was, but how | thought.” AW05

Similarly, this woman’s quote illustrates the complex interplay between autism,
difficulties with emotions, interoceptive difficulties and ED behaviours:

“I misinterpret [emotions] as physical symptoms and | get very anxious about
it: Am | unwell? Am | going to vomit? And that’s when | stop eating because | know
that will dampen things down and calm them, so my emotions are feeding into my
eating disorder behaviours, whereas | think my difficulties in perhaps coping with
emotions stem perhaps more from the autism.” AW08

Giving up on their ED behaviours, but lacking alternative ways of coping was

one of the greatest challenges in recovery.
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“When she had a BMI of 12, she had that control because she had no
hormones, no emotions, no nothing. Apart from the fact it might kill you, it was quite
good for her. But once she was getting better, all those thoughts flooded back into
her brain, and her mind was feeling an awful lot worse.” PO3

“I sometimes imagine life without [AN], and then think, well actually, | would
still have a lot of problems, but | wouldn’t have my coping mechanism.”’AWQ05

Thinking styles. Participants talked about several autistic thinking styles
contributing to AN in autistic women, including literal thinking, obsessive and intense
interests and rigid thinking, because they made them more vulnerable to develop
rules around eating and food, and/or made it more difficult to shift their focus away
from these rules once they were established. This was mentioned by all participants
across groups, although the autism-related thinking styles that they suggested give
rise to eating difficulties varied between individual participants. Many participants
mentioned several thinking styles as being relevant.

“The autism and the routine and rigid thinking maintained the eating disorder.
| think that’s why my recovery has taken so long for me to get to what | would call
true recovery. For me, the anorexia is just a symptom, and the cause is the
autism.”’AW03

While participants acknowledged that these patterns of thinking became more
entrenched with the persistence of the ED, they reported that they had pre-dated
their ED and were closely linked to their autism.

Literal thinking. In some cases, processing information in a literal way was
thought to have led to distorted thinking around healthy eating and body image,

which then gave rise to ED cognitions and behaviours. Parents in particular noticed
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that their daughters tended to make sense of the world in a very ‘black-and-white’
way.

“She takes things as absolutely true and cannot cope with nuances, untruths,
or lack of clarity. This shades over into ‘all or nothing thinking’ too —“If I'm not thin
then I'm fat and horrible”, with nothing in between.” P13

In many cases, overheard comments, public health advice, and lessons at
school about healthy eating, such as “fat is bad for you”, were described as initially
giving rise to rigid rules about eating and exercise and thus leading to the
development of the eating disorder.

Intense interests. Obsessive thinking and intense ‘special’ interests related to
ED behaviours also contributed to autistic women’s AN.

“She has always had obsessions with things, and once she had got on to
healthy eating and food, that became extreme and made her very ill very quickly.”
P11

For women in this study, such interests included exercise, nutrition, veganism
or environmental concerns. A passion for counting and monitoring numbers, such as
counting calories or looking for patterns in the numbers on weighing scales, was also
common. For many autistic women these interests were described as an important
source of enjoyment and a way to alleviate anxiety and bring calmness, which
contributed to their persistence.

Rigid thinking. Another autism-related thinking style that was thought to give
rise to and maintain ED in autistic women was rigid and inflexible thinking.
Participants described how autistic women’s rigid thinking resulted in difficulty with
planning daily tasks and adapting to changing demands in day-to-day life, which in

turn caused stress and emotional upset. Many participants felt that this rigid thinking
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style also made it harder to overcome anorexic thinking patterns and to not fall back
into behaviours out of habit.

“Sometimes it’s just habit that | will [engage in ED behaviours], because that’s
what | have done for the last 15 years, rather than a driven behaviour, if that makes
sense.” AW04

However, some participants acknowledged that rigidity could also be an
important tool for recovery, potentially driving the determination to get better.

“I think the ASD is making it so difficult to shift her thoughts.[...] | know that
once she’s made up her mind about something, it’s very difficult to change it. So |
live in hope that one day she’ll decide she’s going to get better, because if she does,
because she’s so determined, she will do it. But until she makes that decision, it’s a
battle.” P04

Need for control and predictability. Participants described how autistic
women’s rigid thinking and difficulty coping with change, which they saw as linked to
their autism, elicits a need for control and predictability. Women seemed to address
this need through controlling their food intake, sometimes in a ritualised fashion.

While most autistic women recalled that they could cope in early childhood
when their life was more structured, they often started to struggle around the onset
of puberty. Parents and healthcare professionals in particular felt that hormonal
changes and resulting emotional extremes during this time further exaggerated
feelings of confusion and perceived loss of control.

Stressful life events with unpredictable outcomes, such as iliness or conflict in
the family, or transitions to a new school or university, were also described as leading
to worsening of eating behaviours. Although several women noticed these patterns,

this was particularly clear to parents and healthcare professionals.
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Being able to take control of something, having clear rules to follow and
creating predictability were understood as powerful functions of AN in the autistic
women. Autistic women’s inherent need for control, difficulty with change, and
tendency to follow routines also made recovery difficult, and in some cases even
made them doubt whether they could overcome their ED.

“l seem to have a strong need for control; | will always try and fill it with
something. And if | could get rid of that, if | could learn to think differently... that
would probably be the only way | could really recover.” AW03
Autism-Specific Model of Restrictive Eating Difficulties

Based on these findings, we developed a theoretical model based on

hypothesised autism-specific mechanisms for restrictive eating difficulties (Figure 2).
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Figure 2

Proposed model of autism-specific mechanism underlying restrictive eating difficulties

Areas of autism-related difficulty
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We propose that autism may give rise to restricted eating behaviours via a
direct pathway and an indirect pathway. It seems that there are a range of autism-
related difficulties that autistic individuals who develop restrictive eating difficulties
might experience in their life. These difficulties seem to relate to core autistic traits,
such as sensitivities, social and emotional difficulties, and their cognitive profiles. In
the direct pathway, autism-related difficulties, which revolve around food and ED
related behaviours, are suggested to increase risk of severe restrictive eating. For
example, food-related sensory aversions or special interests focused on eating or
exercise may contribute directly to restrictive eating and related behaviours. In the
indirect pathway, autism-related difficulties are thought to give rise to negative
emotional consequences, and we suggest that restrictive eating is used as an
attempt to cope with this, although it risks causing further harm in the long-term. For
example, particularly for an undiagnosed and unsupported autistic individual, a
longstanding history of social ostracism and peer victimisation can give rise to
emotional distress; and they may discover that restricting food intake serves to numb
these feelings, whilst the experience of gaining control over their calorie intake helps
assuage anxiety. It is important to note that external factors, such as being bullied,
being misunderstood because the individual's autism is not recognised or diagnosed,
stressful life events, or puberty, are likely to play an important role in the indirect
pathway. These may moderate the relationship between autism-specific difficulties
and emotional consequences. The nature of the initial difficulties and the
combination of different factors experienced by an individual may result in a variety
of restrictive eating presentations. For example, strong aversion to food
characteristics might result in a more ARFID type presentation, whereas issues in

social relationships or experiences, which affect the individuals sense of identity and

72



direct their focus towards weight and shape, may result in a more traditional AN
presentation. It is hypothesised that restrictive eating behaviours are maintained
because their outcomes directly reduce the individual’s autism-related difficulties and
their negative emotional consequences by: (1) numbing down or resolving some of
the sensory and emotional experiences; (2) introducing calmness through giving a
sense of control and providing predictability. At the same time, the ED and effect of
starvation may work against this ameliorating effect to exacerbate some of the initial
difficulties.

Discussion

This qualitative study specifically investigates how AN develops and is
maintained in autistic women from the combined perspectives of autistic women with
AN, parents and healthcare professionals. Our interviews suggest that autistic
women with AN experience their autism and AN as closely intertwined. AN in autistic
individuals seems to relate to sensory sensitivities, difficulties with social interaction
and relationships, autistic women’s sense of self and identity, difficulties with
emotions, autistic thinking styles and a need for control and predictability. Further, we
draw on these findings to propose a theoretical model of the hypothesised processes
by which autism-related difficulties may give rise to and maintain restrictive eating
difficulties in autistic individuals.

Although identifying differences and similarities between participant group’s
perspectives was not the primary focus of the current study, it is noteworthy that the
perspectives of the different participant groups tended to be aligned, rather than
contradict each other. However, some themes were more strongly endorsed by
particular participant groups. For example, ‘internal and bodily sensations’ were more

frequently discussed by autistic women, whereas stressful life events preceding the
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onset of worsening of disordered eating behaviours was more often mentioned by
parents and healthcare professionals.

The triangulation of different groups perspectives enriches the emerging
understanding of autistic women’s experience of AN. Parents were able to contribute
a developmental perspective and insights into areas of personal history that the
autistic women had more difficulty reflecting upon, such as triggering factors that
preceded episodes of disordered eating. Healthcare professionals were able to
identify common patterns of behaviour from having worked with multiple autistic
women, while also comparing them to their non-autistic clients. Although some
clinicians might lack the confidence to treat these individuals (Kinnaird et al., 2017), it
is notable that the healthcare professionals in our study demonstrated relevant
clinical insight and discussed similar themes to the autistic women. Given parents
and practitioners role in facilitating access to and providing support, greater
awareness of different potential presentations of restrictive eating difficulties in
autism and a shared understanding of a women’s difficulties seems to be vital for
improving outcomes for affected girls and women.

The findings of the current study accord with those of Kinnaird, Norton,
Stewart, et al. (2019), even though they were conducted in separate samples. Both
studies suggest that autistic women experienced their AN and autism to be deeply
interlinked, with autism-related difficulties both contributing towards AN development
and making recovery more challenging (Kinnaird, Norton, Stewart, et al., 2019). This
study added to Kinnaird, Norton, Stewart, et al.’s findings (2019) by illuminating
some of the underlying processes through which autism-related traits might
introduce the individual to restrictive eating behaviours or maintain an ED once it has

developed. Kinnaird, Norton, Stewart, et al. (2019) suggested that many of the
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factors that were identified as contributing to the development and maintenance of
AN, such as sensory sensitivity and social communication difficulties, also cause
autistic women difficulty engaging in treatment.

Kinnaird, Norton, Stewart, et al. (2019) reported that participants described
how a desire to lose weight, low self-esteem, and body image issues were less
relevant in the development of their illness compared to other motivations that are
less commonly associated with AN. In line with this, many women in our study
emphasised that weight and shape concerns were not driving their restrictive eating
behaviours. Further, when weight and shape concerns did play a role, this study was
able to add insights into autism-related motivations that seem to underpin such
preoccupations. In contrast to Kinnaird, Norton, Stewart, et al.’s findings (2019), low
self-esteem did emerge as highly relevant for women in the current sample, who felt
different and struggled with their sense of self because of their autism not being
recognised. However, this deviated from traditional understanding of low self-esteem
in REDs, as it was closely linked to these women being autistic.

Based on the findings from our interviews, we developed a theoretical model
of autism-specific mechanisms for restrictive eating difficulties, hypothesising how
autism-related difficulties may contribute to the development and maintenance of
restrictive eating behaviours in autistic individuals (Figure 2). Our model proposes
that restrictive eating behaviours and consequent difficulties in autistic individuals
can stem directly from their autism, for example reflecting sensory aversions to
foods. Eating difficulties may also arise as an attempt to cope with the indirect
challenges of being autistic, such as consequent mental health difficulties or issues
around identity. Engaging in restrictive eating behaviours and the effect of starvation

seem to numb or resolve emotional and sensory overload, and controlling food
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intake can counter anxiety arising from being in an unpredictable environment. Each
of the themes, which were captured by thematic analysis (see Table 2), spans
multiple elements of this model (Figure 1). The model illustrates how the different
themes may relate to and interact with each other, and thus emphasises potential
processes and underlying mechanisms through which autism might give rise to and
maintain restrictive eating behaviours, which in their extreme take on the form of an
ED. The additional theoretical discussion of the themes and data, which was part of
the model development, added another layer of interpretation, such as the
conceptualisation that underlying factors might have different types of influence (i.e.
direct and indirect) on restrictive eating difficulties or that causal and maintaining
factors could be categorised as either autism-related difficulties, negative emotional
consequences, or external influences.

Many elements of the proposed model have been established in both AN and
autistic populations, which supports their relevance for AN in autism. For example,
both autistic individuals and those with AN present with social difficulties (Zucker et
al., 2007), emotional dysregulation (Mazefsky, 2015; Oldershaw et al., 2015), high
rates of intolerance of uncertainty (Brown et al., 2017; South & Rodgers, 2017), rigid
thinking (Coniglio et al., 2017; Westwood, Stahl, et al., 2016), and even general and
food-specific sensory sensitivities (Crane et al., 2009; Kinnaird et al., 2018; Tonacci
et al., 2019; Zucker et al., 2013). However, few studies have looked at these factors
in relation to autism and AN within the same sample, and studies tend to use
different forms of measurement, which makes direct comparison between
populations difficult.

Elements of the proposed model relate to other established models of AN,

such as the cognitive-interpersonal maintenance model maintenance model
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(Schmidt & Treasure, 2006), which further supports the models validity. Such models
provide helpful additional factors to consider when attempting to understand autistic
people’s REDs experience and supporting them. The cognitive-interpersonal
maintenance model proposes that cognitive, socio-emotional and interpersonal
elements act together to both cause and maintain the ED (Treasure & Schmidt,
2013). It includes certain cognitive factors, e.g. set shifting ability and weak central
coherence (Treasure & Schmidt, 2013), which align with cognitive styles associated
with autism described by participants in our study. The cognitive-interpersonal
maintenance model also highlights socio-emotional processing difficulties, including
with emotional regulation and social cognition that are thought to be in part
consequence of starvation, but may also be an inherent vulnerability factor (Treasure
& Schmidt, 2013). Autistic individuals might be particularly likely to experience these
prior to the onset of their RED. Finally, the cognitive-interpersonal maintenance
model highlights interpersonal elements and the maintaining role of systems
interacting with the individual (Treasure & Schmidt, 2013), which were less
pronounced in the current study, but might well play out in autism specific ways, for
example with regard to misunderstandings of autistic traits and lack of autism-
informed support for (undiagnosed) individuals, and how this affects autistic
individual's sense of self and their relating to others, but also the challenges carers
and healthcare professionals might face in supporting them (Kinnaird, Oakley,
Lawrence, et al.; 2021; Kinnard et al., 2017). A recent evaluation of the model also
discussed perpetuating aspects of the AN as an illness, such as consequent
isolation, secondary mental health problems, and chronic stress that accumulate in
the severe and enduring stage of the illness (Treasure et al., 2020). These will be

important to consider when supporting autistic adults.
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Our focus on autistic women with AN and the use of qualitative methodology
means that we do not know to what extent the proposed themes are distinct to this
group, rather than applying more generally to women with AN who are not autistic,
although health care professionals provided some insight by comparing their
experience with both groups. Given the overlap between the two conditions
(Westwood & Tchanturia, 2017), it may be that some of the factors proposed by the
current study are autism-specific, and that (unrecognised) autistic individuals are
driving observations made in AN samples. It will be important for future research to
assess whether there are indeed differences in these factors between women with
AN with high levels of autistic traits and those without autism. Another possibility is
that some proposed factors are relevant to both autistic and non-autistic women with
AN. If this is the case, there might still be subtle yet clinically meaningful differences
in terms of how these factors present. For example, other models of AN suggest that
emotional difficulties in AN tend to relate to intolerance of negative emotions in the
self and others, resulting in emotional avoidance (Mansour et al., 2016; Treasure,
2013), whereas the autistic women in the current study seemed to have an
underlying inability to identify and regulate emotions and struggled with consequent
emotional confusion. Finally, some factors might be general risk factors for AN, but
given their close association with autistic behaviours, they are likely to affect autistic
women disproportionately, both in terms of severity and number.

Similarly, while some elements of the model, such as food-related sensory
sensitivities, seem particularly relevant to restriction and disordered eating in autism,
other components might also be relevant to other mental health conditions. This
could explain the co-occurring mental health difficulties experienced by autistic

women with AN in our sample, which is in line with high rates of additional mental
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health conditions reported in similar samples (e.g. Westwood et al., 2017b). Some
elements of the model, such as intolerance of uncertainty or difficulties regulating
emotions, have been associated with other mental health difficulties and maladaptive
behaviours, such as addiction and substance abuse, in autistic individuals
(Mazefsky, 2015; South & Rodgers, 2017; van Wijngaarden-Cremers & van der
Gaag, 2015). Thus, they may be shared vulnerability factors for poor mental health
outcomes in autism.

The current study focused exclusively on females. Both AN and autism are
considered to have somewhat gender-specific presentations (Hiller et al., 2014; Hull
et al., 2020; Lai et al., 2015; Stanford & Lemberg, 2012), which raises the possibility
that interactions between autism and AN may be different in females and males.
With the prevalence rates of AN being much higher in females than males (Bulik et
al., 2006; Nagl et al., 2016), recruiting sufficient numbers of autistic males with AN to
adequately capture their experience would have been beyond the scope of this
project. The applicability of the proposed model to autistic males, non-binary and
transgender people with restrictive eating difficulties warrants further investigation.

Even though this research focused on autistic women with AN, the findings
highlight potential overlap with other REDs and seem to have relevance for
restrictive eating difficulties in autistic individuals more generally. For most women in
our sample, weight and shape concerns did not seem to be driving their ED, even
though this is commonly assumed to be the case for individuals with AN (APA, 2013;
Fairburn et al., 1999). Instead, their restrictive eating seemed to be driven by other
factors, such as food-specific sensitivities, a desire to avoid certain bodily
sensations, or an absence of hunger signals. For some women there seemed to be

behavioural parallels to individuals with ARFID, who present with avoidant and
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restrictive eating behaviours, but without the body shape issues that typify AN (APA,
2013; Nicely et al., 2014; Thomas et al., 2017). Autism commonly co-occurs with
ARFID (Nicely et al. 2014). Even though ARFID can present across the lifespan, it is
more commonly considered in children, and thus may be overlooked or
misdiagnosed as AN in adult women with low weight (Becker et al., 2019). The
model we developed purposefully refers to restrictive eating difficulties in general,
rather than just AN, as our findings do not necessarily suggest that the proposed
autism-specific mechanisms are limited to a specific diagnostic category and/or
severity level. The subsequent chapters will further investigate the apparent lack of
weight and shape concerns in autistic women with restrictive eating difficulties, and
include women with a variety of REDs to establish whether elements of the proposed
model also apply to autistic individuals with REDs other than AN.

All women in our sample received their autism diagnosis in adulthood (mean
age= 29.4 years), often years after first receiving treatment for AN (mean age=17.4
years). Both being female and having other co-occurring mental health conditions
are risk factors for delayed or missed autism diagnosis, and living with undiagnosed
autism is associated with the development of mental health difficulties (Bargiela et
al., 2016; Brown et al., 2019; Leedham et al., 2019). It is unclear whether some of
the factors identified in this study would have affected autistic women differently if
their autism had been recognised and supported earlier in life. Being recognised as
autistic, and receiving appropriate support for associated difficulties might act as a
protective factor. The role of diagnosis and other protective factors for the
development of REDs should be explored further by future research. Early autism
diagnosis and specialist intervention for autistic girls and women at risk of restrictive

eating difficulties may help to prevent the development or worsening of ED
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symptoms. However, ED clinicians self-report lack of confidence in identifying autistic
individuals in their care (Kinnaird et al., 2017), and existing screening and diagnostic
tools, including the AQ-10 (Allison et al., 2012) used in this study, are poorly
equipped to reliably detect autistic traits in ED samples (Westwood & Tchanturia,
2017). It should be noted that the AQ-10 has been criticised for its poor ecological
validity in clinical settings (Wigham et al., 2018). Ashwood et al. (2016) used the AQ-
10 with participants, who were consecutively referred to an autism assessment clinic
and had high rates of comorbid mental health conditions. In this setting the AQ-10,
with a cut-off of six, did not predict autism diagnosis (established through gold
standard assessments including the ADOS) better than chance. Relying on the AQ-
10 to confirm presence of high levels of autistic traits should therefore be noted as a
limitation of the current study. Future research should work towards better
identification of autistic traits in AN, which will benefit both clinical practice and
research.
Future Directions and Implications

This research suggest a variety of avenues for future research. For example,
further qualitative work in other samples and using different approaches, such as
Grounded Theory (Bryant, 2017; Glaser & Strauss, 1967), could explore the
applicability and refine the model proposed in this paper. Similarly, systematic clinical
case studies could be used to confirm the relevance of the factors identified in this
study and determine the role of other potential factors, including how women’s
support networks (parents and professionals) might influence their RED experience.
Longitudinal and group comparison studies could further establish the causal role of
different factors and their relevance for individuals with different presentations. The

subsequent chapters will make a start with exploring the relevance of some of the
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factors proposed in the current study by comparing their presentation in autistic
women with REDs, autistic women without REDs and non-autistic women with
REDs.

This findings of the current study have important implications for the treatment
of autistic individuals in ED services and for preventing the development or
worsening of restrictive eating difficulties in autistic individuals. The finding that
autistic women with AN report causal and maintaining factors that are not
traditionally associated with AN raises the possibility that autistic women with AN
may have more enduring presentation and poorer outcomes (Nazar et al., 2018;
Tchanturia et al., 2017) because standard treatments do not address autism-specific
mechanisms underlying their REDs. There is a need for ED services to identify
autistic individuals in their care and to adapt treatment accordingly. In the long-term,
this research may also contribute to the development and testing of new autism-
specific AN treatments. Preventative approaches should aim to support individuals at
risk with their difficulties, particularly during mealtimes, and help them to develop
alternative copying mechanisms. The theoretical model presented in this study was
based on the thematic analysis of the insights of autistic women with AN, their
parents and relevant HCPs. It therefore provides a useful initial framework for
considering relevant issues affecting restricted eating in women with AN and autism
or high levels of autistic traits. However, further work is needed to empirically test
and refine the model proposed in this study to maximise its impact.

Conclusion

In this study, we propose a theoretical model of the autism-specific

mechanisms underlying restrictive eating difficulties based on the experiences of

affected individuals and those involved in their care. Autistic women with AN
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experience their autism and RED as closely intertwined. Our findings suggest that
AN in autistic women may be distinct from AN in non-autistic women in terms of its
presentation and underlying mechanisms. Further research is required to test these
novel insights about the nature of AN in autism. The findings of this study may
directly benefit affected individuals by increasing awareness of autism-specific
restrictive eating presentations, and helping ED services to improve the way they

treat autistic individuals with AN.
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Chapter 3: Methods for Study 2

In this chapter, the methods for Study 2 will be described in detail. The
rationale and results of this study will be presented and discussed in the subsequent
chapters. Specifically, Chapter 4 will describe the sample in terms of their
demographics and background characteristics and will compare participant groups
on autistic traits and disordered eating-related presentations. Chapter 5 will compare
participant groups with regard to food-specific and general sensory sensitivities.
Impact of COVID-19

We initially designed the study to be a between-participant comparison of
three participants groups, namely (1) autistic women without REDs, (2) autistic
women with REDs, and (3) non-autistic women with REDs. We intended to conduct
data collection in-person, which would have included in-depth autism diagnostic
assessments, combining observational and self-report measures, physiological and
experimental tasks, and multiple self-report questionnaires. The autism assessment
would have allowed us to confirm autism diagnostic status of participants with a
formal autism diagnosis, identify undiagnosed autistic women with REDs, and rule
out the presence of autism among participants recruited to the group of non-autistic
women with REDs. Including physiological and experimental tasks would have
allowed us to compare subjective self-reported experiences and attitudes to
objective measures of participants’ behaviour.

However, after a couple of months of data collection the Corona Virus
(COVID-19) pandemic arrived in the UK, and lockdown restrictions meant we were
no longer able to see participants in-person. COVID-19 is an infectious disease
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which

was first discovered in late 2019 and rapidly spread across the world. In March 2020
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the WHO declared the COVID-19 outbreak a pandemic in March 2020, and national
lockdowns measures were imposed in many countries including the UK. This
included travel restrictions and shop, school and workplace closures, which had
widespread implications on public activity (Han et al., 2020). COVID-19 affected the
project in a number of ways. Firstly, it affected the timeline. After pausing recruitment
for a number of months due to uncertainty about how the pandemic would develop,
data collection was moved online, which required changes to the design and ethical
amendments before data collection could resume. Secondly, it affected the nature of
data available for collection. We were no longer able to conduct in-person autism
assessments and physiological and experimental tasks. Thus, for some measures,
data is only available for a subset of participants (see missing data below). For self-
report measures, we had to review how the COVID-19 pandemic might affect the
applicability of questionnaire items and participants experience of the constructs
being measured. For example, social distancing measures were likely to have
affected participant’s ability and experience of socialising, which could affect
responses to certain items on autism-related measures. Thirdly, it affected our
recruitment strategy. We initially intended to include undiagnosed autistic women
with REDs and to recruit the majority of our REDs participants with and without
(suspected) autism from NHS ED services. The rationale for this was that previous
research and clinical experience suggests that the autistic women in ED settings are
often undiagnosed (Babb et al; 2021; Fusar-Poli et al., 2020; Westwood et al; 2018).
Identifying and including such women would have allowed us to make the sample
more representative and conclusions from the research more clinically meaningful.
We had trained ED clinicians to recognise high autistic traits in women on their

caseload, and would have asked them to refer potential participants with REDs who
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they believed were not autistic, as well as women who they suspected to be autistic
or who had a formal autism diagnosis. We would have then used the in-depth autism
assessment to confirm eligibility and group allocation. However, all non-COVID-19-
related research activity in NHS settings was paused at the start of the COVID-19
pandemic, and even when it resumed, NHS services were facing additional
pressures as a consequence of the COVID-19 pandemic, which meant some were
no longer able to support recruitment. Thus, we were required to rely on online
recruitment to a greater extent. The lack of clinicians’ judgement of autistic traits and
the inability to conduct thorough in-person autism assessments, combined with the
wider reach of online recruitment, meant we had put additional steps in place to
ensure participants were eligible for inclusion. In particular, we felt it was no longer
viable to include women with suspected autism in the group of autistic women with
REDs, because we were unable to verify suspected autism status. At the same time,
we anticipated a recruitment bias, in that more women with REDs, who might
suspect they are autistic but do not have a formal autism diagnosis, would express
interest in the study. As a consequence, we regrouped recruited participants into four
groups before conducting analyses:

1) Autistic women without REDs (‘Autism only’),

2) Autistic women with REDs, who have an independent formal autism
diagnosis (‘Autism+REDSs’),

3) Women with REDs with normal or low levels of autistic traits, without a
formal autism diagnosis (‘REDs only’).

4) Women with REDs with high autistic traits, without a formal autism
diagnosis (‘REDs high autistic traits’)

Participants
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A total of 222 participants were recruited, 210 of whom were included in the
final sample. Of these, 47 participants were included in the ‘Autism only’ group, 51 in
the ‘Autism+REDs’ group, 76 in the ‘REDs only’ group, and 36 in the ‘REDs high
autistic traits’ group.

Recruitment

Participants were recruited via NHS services, social media, and charities.
Eight NHS ED and two NHS adult autism services agreed to support recruitment.
The study’s blog, Twitter and Facebook page as well as the research team
members’ personal twitter accounts were used to disseminate the study advert via
social media. An example of the recruitment advert is presented in Appendix 2.
Further, we advertised the study via the UK autism research charity Autistica, who
shared the research advert via their email network and Twitter, and the UK eating
disorder charity BEAT, who shared the research advert on their website, Twitter and
Facebook.

As outlined above, we started recruiting participants to take part in-person
(prior to the COVID-19 pandemic) and later to complete to the study online (during
the pandemic). All participants who took part in-person had been recruited via social
media or charities. Participants who took part online had been recruited via all
recruitment pathways, including NHS services. The number of participants recruited
via each pathway and who participated in-person vs online is presented in Table 1,
Appendix 3. We compared participants in each group, who participated in-person vs
online, on key variables varied to check whether they varied with regard to their
clinical characteristics. Mean scores on key variables and group comparisons are
presented in Table 2, Appendix 3. In-person and online participants in each group

did not differ significantly on any of the key variables (see Table 2, Appendix 3).
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Target Sample Size

This is a novel research topic, so there was insufficient existing literature from
which to estimate anticipated group difference effect sizes to inform sample size /
power calculations. Therefore, we chose to power this study to be sensitive to detect
difference of an effect size which we estimated to be of clinical importance (medium-
large), while having an achievable recruitment target in terms of sample size. We
calculated a priori that we needed to recruit a minimum of 45 individuals in each
group to have acceptable power (=80%; Field, 2013) to detect group differences of
medium-large effect size (Cohen’s d=.6) with two-tailed alpha at .05 (Cohen, 1988).
While greater sensitivity would have been desirable, when intending to conduct this
study in-person, we judged it to be unrealistic to recruit a larger sample, within the
time restraints of the project, particularly for the group of autistic women with REDs.
We did not set an upper limit for recruitment, as more participants would increase
statistical power as well as utility of the data for secondary analysis.

Following the re-grouping of our participants after recruitment (see above), the
‘REDs high autistic traits’ group did not reach the desired sample size. Further,
Chapter 5 presented some preliminary analysis of in-person measures for a subset
of the ‘Autism only’ (n=25) and ‘Autism+REDs’ (n=12) groups. Table 3 presents a
sensitivity analyses, i.e. the minimum effect size each group comparison was
powered to detect based on the final acquired sample sizes with power level of 80%
and two-tailed alpha at .05, conducted using G*Power version 3.1.9.2 (Faul et al.,
2007). The sensitivity analysis indicates that group comparisons in the final sample
were powered to detect differences of a medium-large effect size, with exception of

the comparison of the subset of ‘Autism only’ and ‘Autism+REDSs’ participants, who

88



completed in-person measures, which was only powered to detect very large effect
sizes.

Table 3

Effect size needed for each group comparison to be sufficiently powered

based on the final acquired sample size

Group comparison Minimum effect size required (d)
Autism only vs Autism+REDs 57/1.01*

Autism only vs REDs only .52

Autism only vs REDs high autistic .63

traits

Autism+REDs vs REDs only 51

Autism+REDs vs REDs high autistic .62

traits

REDs only vs REDs high autistic traits .57

Note. Autism only (n=47), Autism+REDs (n=51), REDs only (n=76), REDs
high autistic traits (n=36),
* Subset included in analysis of in-person data: Autism only (n=25), Autism+REDs
(n=12)

Inclusion Criteria

The decision process for including participants is outlined in Figure 3.
Inclusion criteria related to age, sex, intellectual ability, geographic location, autism
and REDs diagnostic status, current levels of autistic traits, and disordered eating.
Individual criteria are detailed below. Some criteria were applied to all participants,
whereas others were specific to their respective group. Inclusion criteria were
confirmed in three stages. First, a potential participant’s eligibility was established
through self-report responses to screening questions (Appendix 4). For participants
recruited via NHS services, inclusion criteria were also confirmed by screening their
medical records. Second, their responses to relevant questions on the background
guestionnaire (Appendix 5), which they completed as part of the study, were

checked for consistency with the information provided at the screening stage. Third,
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participant’s scores on selected measures of autistic traits and disordered eating

were used to confirm inclusion and determine group allocation.
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Figure 3

Participant inclusion decision process

yes H Not included |

yes |—| recovered

no H Autism+REDs ‘

VES Mot included
na H Past ED

no H Autizm only |
Autizm
diagnosis

Ves H REDs diagnosis

yes H Mot included |

. ) REDs high
E;lﬂg in the ves Not included yes autistic traits

yes H recovered

. Above cut-off
no |—| Mot included | for autistic
no H REDs diagnosis

traits
na |4| Mot included no H REDs only

Note. ID=intellectual disability; REDs=restrictive eating disorder
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Inclusion criteria for all participants.

Age. All participants were required to be aged 18 years or above.

Sex. All participants were required to be female, including non-binary and
trans-female gender identities. A combination of practical and theoretical
considerations have led us to focus our investigation on females, excluding males.
Adutistic girls and women can present differently to males on the autism spectrum
(Hull et al., 2020; Lai et al., 2015), which extends to presentation of co-occurring
conditions (Sedgewick et al., 2020). Similarly, there are sex/gender differences in the
causes, manifestations and needs of people with REDs (Stanford & Lemberg, 2012).
If we included males in our study, we would have required sufficient numbers of
autistic and non-autistic males and females with and without REDs to investigate
sex/gender effects. Males are rare in ED services, constituting fewer than 10% of AN
patients (Button et al., 2008). Recruiting enough male participants to allow for
adequately powered analyses of sex/gender effects was not considered feasible
within the scope of the project.

Intellectual ability. All participants were required to have no ID, also referred to
as general learning disability, to ensure they had capacity to consent, to process the
information provided, and to independently complete the measures included in the
study battery.

Location. All participants were required to be living in the UK. This was
specified for in-person data collection, which required participants to live within
travelling distance of the research sites in London and Cardiff. When the study
moved online due to COVID-19, this inclusion criterion was maintained for
consistency. Geographic locations for participants in each group are listed in Table

1, Appendix 3. The largest proportion of participants in each group was based in the
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South East of the UK, including London, (36.1-53.9%), followed by Wales (9.8-
22.2%) and the Midlands (5.3-13.9%).

Group-specific inclusion criteria.

Autism diagnostic status. Participants in the ‘Autism only’ and ‘Autism+REDs’
groups were required to have a formal autism diagnosis, including autism spectrum
disorder/condition (ASD/C), autism, Asperger’s syndrome, high functioning autism,
and pervasive developmental disorder. Formal diagnosis was defined as having
received an independent autism diagnosis by a qualified healthcare professional or
multi-disciplinary team in line with latest ICD or DSM criteria at the time of their
assessment. Participants in ‘REDs high autistic traits’ and ‘REDs only’ group were
required to not have a formal autism diagnosis. The screening questions asked
participants whether they are formally diagnosed and asked for details about their
diagnostic assessment, including the specific autism diagnosis received, age at
diagnosis, and the service at which they were diagnosed. Where information
provided was not deemed sufficient or raised doubts, potential participants were
asked to participate in a screening phone call to obtain further information, until the
research team were satisfied that their reported autism diagnostic status was
accurate. Autism diagnostic categories reported by autistic participants are listed in
Table 1, Appendix 3. Most autistic participants had received a diagnosis of ASD/C
(‘Autism only’: n=28/47, 59.5%; ‘Autism+REDs’; n=32/51; 62.8%). There was no
statistically significant difference in the types of autism diagnoses reported in both
groups, x%(1)=.508, p=0.523, ¢.=.072.

Current levels of autistic traits. After data collection, participants scores on the
Ritvo Autism Asperger Diagnostic Scale —14 (RADS-14; Eriksson et al., 2013) were

used to confirm the presence of autistic traits in those with a formal autism diagnosis
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(‘Autism only’ and ‘Autism+REDs’ group), and to identify a subgroup of women with
REDs who had very high autistic traits, but no formal autism diagnosis. Only those
who scored above the recommended general population cut-off of 14 on the
RAADS-14 (Eriksson et al., 2013) in the ‘Autism only’ and ‘Autism+REDSs’ group
were included in subsequent analysis. Participants with REDs who did not have a
formal autism diagnosis, were split into two groups (‘REDs high autistic traits’; ‘REDs
only’) depending whether they scored above or below a cut-off of 23. This more
conservative cut-off was used as it has been demonstrated to have greater
specificity (i.e. ability to accurately identify negative cases) in psychiatric samples
(Eriksson, 2016; Eriksson et al., 2013) and has been used by others to rule out a
pre-existing undiagnosed autism spectrum condition in psychiatric samples (Solaris,
2016).

REDs diagnostic status. Participants in ‘Autism+REDs’, ‘REDs high autistic
traits’ and ‘REDs only’ groups were required to have been formally diagnosed with a
RED. To ensure an inclusive capturing of RED presentations that are not primarily
and/or overtly driven by weight and shape concerns, the current study included
participants with a variety of RED diagnoses, including AN, Atypical Anorexia,
OSFED, and ARFID. Participants in the ‘Autism only’ group were required to have no
past or current formally diagnosed ED. This was in order to reduce confounding
effects of potential biological and cognitive changes and persisting ED symptoms in
recovered individuals (Cowdrey et al., 2011; Tomba et al., 2019; Wagner et al.,
2006). The screening questions asked potential participants whether they were
formally diagnosed with a RED, and asked for details about their specific RED
diagnosis, age at diagnosis, and the service at which they were diagnosed. Where

information provided was not sufficient or raised doubts, potential participants were
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asked to participate in a screening phone call, and/or the ED clinicians of the
research team were consulted to review the available information and advice on
inclusion. Current and lowest ever BMI information was collected as part of the
background questionnaire and was used to confirm REDs diagnostic category.
Participants reporting an AN diagnosis were expected to be either currently
underweight, i.e. BMI below 18.5, or to have been underweight at their lowest ever
weight, in line with DSM-5 criteria (APA, 2013). We did not exclude individuals with
AN who were no longer underweight, if they described their diagnosis as current, as
ED related behaviours and/or cognitions can still affect weight-restored individuals
(Bamford et al., 2014). For participants reporting a different RED diagnoses (e.g.
ARFID and atypical AN), an underweight BMI was not required for inclusion as these
disorders do not necessarily result in individuals being underweight, despite
significant restriction of food intake (APA, 2013). Details on REDs diagnoses
reported by participants included in the final sample are listed in Table 1, Appendix
3. Most REDs participants reported having an AN diagnosis (‘Autism+REDs’:
n=42/51, 82.4%; ‘REDs high autistic traits’: n=32/36, 88.9%; ‘REDs only’: n=66/76,
86.8%). Other ED diagnoses reported were Atypical AN (‘Autism+REDs’: n=5/51,
9.8%; ‘REDs high autistic traits’: n=4/36, 11%; ‘REDs only’: n=8/76, 10.5%), ARFID
(‘Autism+REDs’: n=4/51, 7.8%), and OSFED (‘REDs only’: n=2/76, 2.6%). Both
OSFED participants had been recruited via NHS services, and communications with
the referring service confirmed that these were of restrictive nature (i.e. atypical AN).
There was no statistically significant difference in the rates of different ED diagnoses
(AN vs any other) included in each group, x? (2)=1.255, p=0.534, ¢.=.088.

Current level of disordered eating. Participants in the REDs groups were

required to be currently living with their RED. They could not be recovered at the
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time of participation. The screening questions asked potential participants whether
they were currently living with a RED or considered themselves to be recovered;
those who described themselves as recovered were not invited to participate. In
addition, participants from the REDs groups were only included if they scored above
a pre-defined clinically meaningful cut-off on at least one of three disordered eating
measures, which were collected as part of the study. We considered scores on a
combination of measures, which focus on different mechanisms underlying
disordered eating behaviours and/or cognitions, to prevent exclusion of participants
with less traditional RED presentations, i.e., those with less weight and shape
concerns. Scores on the Eating Disorder Examination-Questionnaire global scale
(EDE-Q; Fairburn & Beglin, 1994), the SWedish Eating Assessment for Autism
spectrum disorders (SWEAA,; Karlsson et al., 2013) eating behaviour subscale and
SWEAA other behaviour associated with disturbed eating subscale were considered.
The Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn & Beglin,
1994) is a widely used measure of ‘traditional’ ED psychopathology in relation to
weight and shape concerns (more details on measures provided below). The current
study utilised a cut-off score of 2.5, which has been recommended for screening
purposes on the basis of optimally distinguishing non-cases from cases
(sensitivity = 0.86; specificity = 0.86) in a large-scale study of Norwegian women (Rg@
et al., 2015). This cut-off score is less conservative than the cut-off score of 4.0,
which was proposed in the initial validating study (Fairburn & Beglin, 1994). The
original cut-off score has been criticised as overly strict, given that nearly half of ED
patients in clinical settings obtain an EDE-Q global score of less than 4.0 (Aardoom

et al., 2012).
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The SWEAA (Karlsson et al., 2013) is a questionnaire developed to measure
eating disturbances and eating and mealtime problems in autistic adults. It has been
used in previous research to retrospectively identify ARFID-type ED presentations in
a sample with REDs regardless of autism diagnostic status (Lange et al., 2019). The
SWEAA comprises ten subscales, two of which were considered to be most relevant
for identifying disordered eating-related behaviours as displayed by individuals with
ARFID or other REDs. An overview of all SWEAA subscales is presented in
Appendix 6. The SWEAA eating behaviour subscale consists of six items enquiring
about eating behaviours that might be indicative of ARFID, for example, “l only eat a
limited selection of foods, maximum of 10 dishes”. The SWEAA other behaviour
associated with disturbed eating subscale consists of eight items enquiring about
other disordered-eating behaviours, but without linking these to underlying cognitions
(e.g. a desire to control weight or shape). Example items include “I induce vomiting
after meals” and “I refuse to eat”. There are no specified cut-off scores for the
SWEAA, but normative data for an autism sample and a neurotypical control sample
has been provided in the original validation study (Karlsson et al., 2013). The autism
group scored higher than the neurotypical control sample on all subscales (Karlsson
et al., 2013). We considered participants who scored one standard deviation (SD)
above the mean scores of the autism sample in the validation study to present with
clinically meaningful disordered eating behaviours that would justify inclusion in one
of the REDs groups (in combination with a self-report formal REDs diagnosis). On
this basis, cut-off scores of 38.30 for SWEAA eating behaviour subscale and of
14.24 for the SWEAA other behaviour associated with disturbed eating subscale

were used.
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Participants in the ‘Autism only’ group were not excluded if they reported
unusual eating behaviours in the absence of an ED diagnosis, as indicated by scores
above cut-off on at least one of the three disordered eating measures used for
screening purposes. Unusual eating behaviours are common among autistic
individuals (Mayes & Zickgraf, 2019), and thus, were expected to be present for
some autistic participants.

Exclusions. Altogether 222 participants met inclusion criteria based on their
initial responses to the screening questions. Their responses to the background
guestionnaire, and their scores on measures of autistic traits and disordered eating
were reviewed to confirm inclusion. One participant initially recruited to the ‘Autism
only’ group reported to be formally diagnosed, but scored below the cut-off of 14 on
the RAADS-14. This person was excluded from subsequent analysis. Ten
participants (four from the ‘Autism+REDSs’ group, six from the ‘REDs only’ group)
indicated that they were formally diagnosed with a RED and considered themselves
to be currently living with their RED, but scored below the cut-off on all three
disordered eating measures. These participants were excluded, due to concern
about their state of recovery or the accuracy of their ED diagnosis. Three participants
(all recruited to the ‘Autism+REDSs’ group) responded to the screening questions that
they were currently living with a formally diagnosed ED, but indicated on their
background questionnaire that they considered themselves to be recovered. After
reviewing details of their screening and background questionnaire responses and
their scores on the disordered eating measures, they were retained, as there was
evidence that their RED still affected them to a clinically significant degree. All three
scored above the predefined cut-off for at least two of the three disordered eating

measures. One participant (from the ‘REDs only’ group) reported to be diagnosed
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and currently living with AN, but reported both their current and lowest ever BMI to
be above 18.5 in the (lower) normal range. Although this raised concerns about the
accuracy of their reported REDs diagnosis, we decided to retain this person in the
sample, as they scored above the cut-off on all three disordered eating measures.
Three participants from the ‘Autism only’ group indicated in the background
guestionnaire that they were recovered from an ED, although they had not specified
this in their screening response. Upon review of their screening and background
guestionnaire responses one of them was excluded, as she specified that she had
experienced AN in her teens. The other two participants were retained in the ‘Autism
only’ group as the description of their eating difficulty did not suggest that this was a
formal ED. In total, twelve participants were excluded prior to analysis. The final
sample included 210 participants.
Measures

This study collected data for two PhD projects and one DCIinPsy project.
Thus, not all measures included in the testing battery were used in the current thesis.
The testing battery initially included a combination of observational, physiological, or
computer-based experimental tasks and self-report questionnaires. When the study
moved online in response to COVID-19, any in-person measures were removed or
substituted by alternative online measures. As the online version of this study was
conducted during the COVID-19 pandemic, specific guidelines were added at the
beginning of questionnaires or next to specific items, for answers which were likely to
be affected by COVID-19, lockdown or social distancing. This was to minimise
biased responses. The full testing battery of measures included during in-person

and/or online data collection is presented in Table 4, with COVID-19-related
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amendments being specified. The table also specifies which measures were
included in the current thesis. These are described in more detail below.

Table 4

Testing battery of measures included in Study 2

Measure In- Included COVID-19 related
person in this adaptations:
or thesis
online
Background Both Yes Question added about
guestionnaire hardships experienced as

consequence of COVID-19 and
their impact on participants
eating behaviours and mental
wellbeing

The Autism Diagnostic In-person Yes NA
Observation Schedule,

Second Edition (ADOS-2;

Lord et al., 2014)

‘Taste strips’ (Burghart, In-person Yes NA
Messtechnik, Germany;
Landis et al., 2009)

The heartbeat counting In-person No NA
task (HCT; Schandry,

1981)

The Implicit Association Both No None

Test (IAT; Greenwald et
al., 1998) —picture
version

The questionnaire-based In-person No NA
IAT (qIAT; Yovel &
Friedman, 2013)

Test of Premorbid In-person No NA
Functioning (ToPF;
Wechsler, 2011)

The Dimensional, Both No None
Developmental and

Diagnostic Interview-

Adult version (3Di-Adult;

Mandy et al., 2018) —

conducted with informant
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Ritvo Autism Asperger
Diagnostic Scale —14
(RADS-14; Eriksson et
al., 2013)

Adult Autism Spectrum
Quotient (AQ); Baron-
Cohen et al., 2001)

The Eating Disorder
Examination-
Questionnaire (EDE-Q;
Fairburn & Beglin, 1994)

Hospital Anxiety and
Depression Scale
(HADS; Zigmond &
Snaith, 1983)

SWedish Eating
Assessment for Autism
spectrum disorders
(SWEAA,; Karlsson et al.,
2013)

Glasgow Sensory
Questionnaire (GSQ;
Robertson & Simmons,
2013)

Interoception Sensory
Questionnaire (1SQ; Fine
et al., 2018)

Both

Online

Both

Both

Both

Both

Both

Yes

Yes

Yes

Yes

Yes

Yes

No

General guidance at the
beginning of the questionnaire:

The following questionnaire
asks about life experiences and
personality characteristics now
(adulthood) and when you were
young (16 years or younger).
When thinking about your
experiences now, please base
your answers on your
experiences as an adult, prior to
the current COVID-19 situation.

General guidance at the
beginning of the questionnaire:

COVID-19 will have affected the
way we socialise and interact
with others for many of us. For
the next 50 items, please
respond based on your
experiences prior to the current
COVID-19 situation.

Additional instructions for one
individual item: * [Please
answer this question based on
your experiences prior to the
current COVID-19 situation]

Additional instructions for ten
individual items: * [Please
answer this question based on
your experiences prior to the
current COVID-19 situation]

Additional instructions for one
individual item: * [Please
answer this question based on
your experiences prior to the
current COVID-19 situation]

None



Toronto Alexithymia
Scale (TAS-20; Bagby et
al., 1994)

Both

Intolerance of uncertainty Both

-12 item version (IUS-12;
Carleton et al., 2007)

The Adult Repetitive
Behaviours
Questionnaire (RBQ-2A,;
Barrett et al., 2015)

The Camouflaging
Autistic Traits
Questionnaire (CAT-Q;
Hull et al., 2019)

The Social Comparison
Scale (SCS; Allan &
Gilbert, 1995)

Submissive Behaviour
Scale (SBS; Allan &
Gilbert, 1997)

Social Phobia Inventory
(SPIN; Connor et al.,
2000)

Both

Both

Both

Both

Both

No

No

No

Yes

No

No

Yes
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None

General guidance at the
beginning of the questionnaire:

COVID-19 will have increased
the level of uncertainty in our
day-to-day lives for many of us.
For the next 12 items please
respond based on your
experience prior to the current
COVID-19 situation.

None

General guidance at the
beginning of the questionnaire:

COVID-19 will have affected the
way we socialise and interact
with others for many of us. For
the next 25 items please
respond based on your
experience of social situations
prior to the current COVID-19
situation.

None

General guidance at the
beginning of the questionnaire:

COVID-19 will have affected
how we act and feel about
social situations for many of us.
For the next 16 items please
respond based on your
experience prior to the current
COVID-19 situation.

General guidance at the
beginning of the questionnaire:

COVID-19 will have affected
how we feel about social
situations for many of us. For
the next 16 items please
respond based on your



experience in the recent past
prior to the current COVID-19

situation.
Brief Fear of Negative Both No No changes, as we would be
Evaluation Scale (BFNE; second-guessing the impact
Leary, 1983) COVID-19 might have on
Impression management.
The Social Attitudes Both No None

Towards Appearance
Scale (SATAQ-3;
Thompson et al., 2004)

The Pride in Eating Both No None
Pathology Scale (PEP-S;
Faija et al., 2017)

Body Shape Both No Additional instructions for four
Questionnaire (BSQ; individual item: * [Please
Cooper et al., 1987) answer this question based on

your experiences prior to the
current COVID-19 situation]

Demographic Information

A background questionnaire (Appendix 5) was developed for the purposes of
this study with input from our autistic advisors to collect demographics, as well as
clinical background information about the participant’s autism and REDs diagnostic
status. It also asked about experience of ED treatment and family history of autism
and/or eating disorders (these questions are not included in the current thesis),
unusual eating behaviours in childhood and whether participants had ever received
any other mental health diagnoses.

When moving the study online, we added questions about hardships
experienced as consequence of COVID-19 and/or related measures and on whether
these had affected on participants eating behaviours and mental wellbeing to the
background questionnaire (Appendix 5). This was to explain potential differences in

responses of participants who completed the measures in-person (prior to the
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COVID-19 pandemic) and online (during the pandemic). The questions were
adapted from an existing study on autistic adults experience of COVID-19 (Bundy et
al., 2021). An overview of responses to the COVID-19 questions is presented in
Table 3, Appendix 3. As stated in the recruitment section above, participants who
were recruited in-person and online did not differ significantly on any of the key
variables (Table 2, Appendix 3).
BMI

BMI was calculated based on participant’s measured (in-person) or self-
reported (online) current height and weight. As part of the background questionnaire,
we also asked participants in the REDs groups for their lowest ever weight, together
with their height at the time if their lowest ever weight was under the age of 18 years.
Individuals with a BMI below 18.5 were considered underweight, BMIs between 18.5
and 24.9 were considered healthy, and BMIs over 25 were considered overweight,
and over 30 obese. BMI was included to support self-reported REDs diagnostic
status (see above) and to characterise the sample and as a proxy for state of
starvation to assess correlations with autistic traits and sensory sensitivities.

Participants who were seen in-person were measured by the researcher using
grade 3 medical scales and a standardised height measure. This was optional, as
we were mindful that being weighed might upset or trigger participants with REDs. In
line with suggestions from the literature to increase chance of participants agreeing
to be weighed (Tiggemann, 2006), participants could step on the scales backwards,
so they did not have to see their weight. Participants who were not comfortable to be
weighed could self-report their height and weight.

When we moved data collection online, participants were asked to self-report

their height and weight as part of the background questionnaire. Participants had the
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option to skip this if they were uncomfortable or did not know their weight and height.
However, it was emphasised that this information was important for the research and
they were encouraged to provide this information if possible for them. We asked
participants to weigh themselves and measure their height at the time of their
participation or to report a recent measurement by a healthcare professional. They
could report this in their preferred unit of measurement to minimise reporting error,
and we converted this for BMI calculation.
Autism-Related Measures

Autism Diagnostic Observation Schedule, Second Edition (ADOS-2;
Lord et al., 2012). This is a standardised, semi-structured assessment for autism
and is the most widely-used and best validated direct observational measure (NICE,
2012). The ADOS-2 has four modules, one of which is selected dependent upon the
participant’s expressive language abilities. Module 4, which is designed for use with
verbally fluent adolescents and adults, was used for in the current study. The
assessment is scored according to a standardised system and diagnostic algorithm.
This has been recently revised to map on to DSM-5 diagnostic criteria and improve
psychometric properties (Hus & Lord, 2014), resulting in two sub-scores, Social
Affect and Restricted and Repetitive Behaviours (RRBs), and a total score. The
Module 4 algorithm demonstrated high sensitivity (90.5%) and specificity (82.2%)
(Hus & Lord, 2014), particularly to symptoms displayed by females and adults
(Pugliese et al., 2015). The ADOS-2 was administered by a trained researcher as
part of the in-person data collection. ADOS-2 assessments were filmed, with
participants consent, and a subset of assessments was double coded within the

research team to improve reliability of scores.
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Ritvo Autism Asperger Diagnostic Scale —14 (RAADS-14; Eriksson et al.,
2013). This is a 14-item NICE-recommended screening questionnaire for autism.
The RAADS-14 was specifically designed to measure the adult phenotype of autism
mapping onto DSM-5 symptoms (Eriksson et al., 2013). It enquires about past as
well as current behaviours, thus, considering developmental presentation of autistic
traits. Specifically, participants are asked to indicate whether each item is ‘true or
now and when | was young’, ‘true only now’, ‘true only when | was younger (16 years
or younger)’, or ‘never true’. Responses are scored on a four-point Likert scale
ranging from 3 to O indicative of the duration in which the individual reported having
the symptoms (3 =‘true now and when | was young’, 2 =‘true only now’, 1="true only
when | was younger than 16’ , 0 =‘never true”), which are summed to a total score,
ranging between 0-42. At a cut-off score of = 14 on the total score is recommended
to identify autistic individuals, with a sensitivity of 97% and a specificity of 95% when
including a general population comparison group (Eriksson et al., 2013). The
specificity of this cut-off is reduced to 64% in psychiatric populations (Eriksson et al.,
2013). Therefore, a more conservative cut-off score = 23 is recommended to be
used in psychiatric populations, yielding a sensitivity of 81% and a specificity of 81%
in groups with mental health conditions (Eriksson, 2016). The RAADS-14 has good
psychometric properties (Baghdadli et al., 2017; Wigham et al., 2018) and the
original validation study (Eriksson et al., 2013) included more women (58%) than
validations of other commonly used autism screening measures (Wigham et al.,
2018). The RAADS-14 has one of the highest sensitivity and specificity rates for
correctly identifying and ruling out the presence of co-occurring autism in psychiatric
populations (Wigham et al., 2018). Internal consistency in the current sample was

high (a=.91).
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Adult Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001). This is a
50-item measure of autistic-like traits and behaviours in the general population and
has been widely used, including with individuals with EDs (Westwood, Eisler, et al.,
2016). Participants are asked to state how strongly they agree with each item on a
four-point Likert scale, ranging from ‘definitely agree’ to ‘definitely disagree’. The
original scoring instructions are to convert responses into dichotomous scores, with
responses endorsing the autism phenotype receiving one point, regardless of their
strength. Scores are then added up, resulting in possible total scores ranging from 0-
50, with higher scores indicating higher levels of autistic traits. Some studies have
since used different scoring methods to make use of the full range of scores (English
et al., 2020). However, in line with other studies in the ED field (e.g. Kinnaird,
Stewart et al., 2020a; Stewart et al., 2017; Westwood, Eisler, et al., 2016) the
original scoring instructions were followed. The AQ has been validated in the general
population and in autistic individuals (Baron-Cohen et al., 2001) and the scale has
robust psychometric properties, with internal consistency ranging between a =.67-.82
across different independent validation studies (see English at al., 2020 for
overview). A cut-off score of = 32 has been proposed for distinguishing individuals
who have clinically significant levels of autistic traits, with 92.3% of women with
Asperger’s Syndrome in the original validation study scoring above this cut-off
compared to 1% of the female control group (Baron-Cohen et al., 2001). However,
the AQ has been found to be less effective in predicting autism diagnosis in clinical
populations with high levels of suspected traits (Ashwood et al., 2016; Conner et al.,
2019; Sizoo et al., 2015). Thus, in the current study the AQ was used to describe

autistic traits dimensionally, rather than to confirm autism diagnosis or to identify

107



potentially undiagnosed autistic individuals in the REDs groups. Internal consistency
in the current sample was high (a=.91).

Camouflaging Autistic Traits Questionnaire (CAT-Q; Hull et al., 2018).
This is a 25-item self-report questionnaire measuring social camouflaging behaviours
(i.e. conscious and unconscious strategies used to mask or compensate for autistic
traits in social interactions). Participants are asked to rate how much they agree with
statements about experiences during social interaction on a 7-point Likert scale
ranging from “strongly disagree” to “strongly agree”. ltems are summed up to
produce a total score ranging from 25 to 175, with higher scores representing greater
levels of camouflaging. The CAT-Q has been validated in autistic and non-autistic
adult samples, which included females, and has good psychometric properties,
including excellent internal consistency (a = 0.94) and acceptable reliability (0.77;
Hull et al., 2018). Internal consistency in the current sample was high (a =.93).
Disordered Eating-Related Measures

The Eating Disorder Examination-Questionnaire (EDE-Q, 6.0; Fairburn &
Beglin, 1994; 2008). This is a 28-item self-report questionnaire assessing ED
symptoms, with the assumption that these are primarily driven by weight and shape
concerns (Fairburn & Cooper, 1993). Participants are asked to rate how often they
have engaged in certain ED behaviours or held ED-related concerns over the past
28 days on a 7-point rating scale, ranging from ‘no days’ to ‘every day’. The EDE-Q
yields a global score and four subscale scores, consisting of 5-8 items each: Dietary
Restraint, Eating Concern, Weight Concern, and Shape Concerns. There are five
additional items, which do not count towards the global or any of the subscale
scores, but can be considered individually in a clinical setting to ascertain frequently

of binging and purging behaviours. The current study only used the global and

108



subscale scores. Mean scores for the global scale and individual subscales can
range from 0-6, with higher scores reflecting greater severity and/or frequency. The
EDE-Q is well validated in ED and general population samples and widely used in
research and clinical practice (Berg et al., 2012; Fairburn & Beglin, 1994; Rg et al.,
2015). Internal consistency has been established for the global score (a = .90) and
all four subscales; Restraint (a = .70), Eating Concern (a = 0.73), Shape Concern (a
= 0.83) and Weight Concern (a = 0.72; Peterson et al., 2007). While the original
validation study proposed a cut-off score of 4.0 on the EDE-Q global scale,
subsequent studies have found that a score of 2.5 is more appropriate to optimally
distinguish non-cases from cases for screening purposes (sensitivity = 0.86;
specificity = 0.86; Rg et al., 2015). Internal consistency for the global scale in the
current sample was high (a =.96). Internal consistencies for all EDE-Q subscales
were in the acceptable range (a = .80).

The SWedish Eating Assessment for Autism Spectrum Disorders
(SWEAA; Karlsson et al., 2013). This is a 60-item self-report questionnaire
measuring unusual eating behaviours, eating disturbances and mealtime problems in
autistic adults without intellectual disability. It includes ten subscales: perception,
motor control, purchase of food, eating behaviour, mealtime surroundings, social
situation at mealtime, other behaviour associated with disturbed eating, hunger/
satiety, simultaneous capacity, Pica. It also contains five additional autism-specific
items and demographic and medical background items. For the purpose of the
current study the five autism-specific items were removed, as they do not contribute
to any of the subscale scores and autistic traits were already captured by other
measures. The English translation of the SWEEA was used, with minor modifications

to improve its intelligibility in line with other research conducted in English speaking

109



countries (Bitsika & Sharpley, 2018; Folta et al., 2020). Appendix 6 presents the
SWEAA version used in the current study, including an overview of the items
included in each subscale. Participants were asked to rate how much each item
applies to them on a 5-point Likert scale ranging from ‘never correct’ to ‘always
correct’. To score the SWEAA the mean for each subscale is transformed into a
scale from 0 to 100, where 0 is equivalent to the lowest and 100 the highest possible
answer on all items. The average of all transformed subscale scores can be used as
total score (Karjalainen et al., 2019). The SWEAA has good psychometric properties,
with high levels of reliability, convergent and discriminant validity and scaling
properties in autistic individuals (n=57) and a matched, non-autistic comparison
group (n=31, Karlsson et al., 2013). Internal consistency of the full scale in the
current sample was high (a =.94). Internal consistency of the SWEAA subscales in
the current sample were also acceptable (a = .68), according to Nunnally (1978),
apart from for the SWEAA Hunger/satiety subscale (a=.31). However, this could be
due to the small number of items in this subscale (Cortina, 1993).
Depression and Anxiety, Social Anxiety

The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith,
1983). This is a 14-item brief self-report questionnaire for anxiety (HADS-A) and
depression (HADS-D), comprising seven questions for each. The HADS was
selected for the current study due to its focus on non-physical symptoms, thus
minimising potential false positives due to the presence of REDs or autism. The
maximum possible score on each subscale (anxiety/depression) is 21, with higher
scores indicating higher symptom levels. Scores between 0-7 are considered to be
indicative of normal (non-clinical) levels of anxiety and depression, scores between

8-10 are considered borderline, and scores of 11 or above are considered to be
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indicative of high levels of anxiety or depressive symptoms. It has been found that
the HADS has excellent psychometric properties; Cronbach’s a for HADS-A varies
from .68 t0.93 (mean a= .83) and for HADS-D from .67 to .90 (mean a=.82; Bjelland
et al., 2002). The HADS performs well in assessing the symptom severity and
caseness of anxiety disorders and depression in somatic, psychiatric and primary
care patients and in the general population (Bjelland et al., 2002). Internal
consistency in the current sample for HADS-A (a =.82) and HADS-D (a =.84) were
acceptable.

The Social Phobia Inventory (SPIN; Connor et al., 2000). This is a 17-item
measure of social anxiety disorder. Symptom domains of fear, avoidance and
physiological arousal are assessed via a 5-point rating scale of how “bothered”
respondents have felt, rating from 0 (not at all) to 4 (extremely). Good psychometric
properties of test-retest reliability, internal consistency (a = 0.94) and validity have
been demonstrated for this measure (Connor, 2000). Internal consistency in the
current sample was high (a=.91).

Sensory Sensitivities Measures

Glasgow Sensory Questionnaire (GSQ; Robertson & Simmons, 2013).
This is a 42-item self-report questionnaire about sensory signs and symptoms
associated with autism. Participants are asked to rate how often they perform a
particular behaviour on a 5-point Likert scale ranging from ‘never’ to ‘always’. The
items cover seven modalities (i.e. visual, auditory, gustatory, olfactory, tactile,
vestibular, and proprioception). Each modality is represented by six items, three
reflecting hyper-, and three reflecting hyposensitivity in the respective modality. The
GSQ provides a total score, as well as subscale scores for general hyper- and

hyposensitivity, and for each sensory modality. Scores for each item range from O to
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4 and are summed up with possible total scores ranging from 0-168, hyper- and
hyposensitivity subscale scores ranging from 0-84, and individual sensory modality
subscale scores ranging from 0-24. Studies that have examined some psychometric
properties of the GSQ have shown that it is a reliable and valid questionnaire. The
GSQ has high internal consistency (a =0.94; Robertson & Simmons, 2013). Further,
it has good convergent and divergent validity, as indicated by strong correlations with
other sensory questionnaires, such as the AASP Adult/Adolescent Sensory Profile
(AASP; Brown & Dunn, 2002; r=0.72; Horder et al., 2014), and much weaker
correlations with questionnaires measuring other constructs such as anxiety
(Spielberger Trait Anxiety Inventory (STAI); r=0.42; Horder et al., 2014). Internal
consistency for the full scale in the current sample was high (a =.94). Internal
consistency for subscales combining items measuring hyper- and hyposensitivity (a
> .88) and sensitivities affecting individual sensory modalities (a = .63) was
acceptable.

‘Taste strips’ (Burghart, Messtechnik, Germany; Landis et al., 2009).
This is a validated, commercially available examination procedure to investigate
taste identification ability. It consists of a chemical taste test using taste strips that
are placed on the participants’ tongue to measure overall taste identification, as well
as sweet, sour, salty and bitter tastes. It includes 16 strips of filter paper impregnated
with four ascending concentrations of the four basic tastes: sweet, salty, sour and
bitter. Specifically, these are: sweet: 0.4, 0.2, 0.1, 0.05 g/ml sucrose; sour: 0.3,
0.165, 0.09, 0.05 g/ml citric acid; salty: 0.25, 0.1, 0.04, 0.016 g/ml sodium chloride;
and bitter: 0.006, 0.0024, 0.0009, 0.0004 g/ml quinine hydrochloride. In addition,
each test includes two neutral taste strips with no taste. The taste test was

conducted towards the end of the in-person assessment, so that participants had not
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been eating or drinking anything other than water one hour before the test was
conducted. Before the start of the taste test participants were given one neutral taste
strip for them to get used to the sensation of the paper. The remaining taste strips
were given to participants in a standardised order of increasing taste intensity with
the four basic tastes being randomised for each intensity level, as specified in the
test instructions. The order was the same for all participants. For each taste strip,
participants are asked to place the strip in the middle of their tongue, and to identify
whether the strip was sweet, salty, sour, bitter or had no taste. Participants were
provided with a written response card and response options were verbally repeated
for each trial to remind them of their options. After each strip, participants rinsed their
mouth with water. Each correct answer yielded one point, giving a maximum score of
16, and 4 for each individual taste quality, with higher scores indicate greater taste
sensitivity. The two neutral strips were not scored. Accuracy scores were calculated,
reflecting the percentage of correctly identified tastes. Participants were also asked
to rate the pleasantness of taste after each taste strip on a 5-point rating scales,
ranging from ‘very unpleasant’ to ‘very pleasant’. Taste strips are a widely used
measure in taste research and have been used in both autistic samples, and those
with AN (Kinnaird, Stewart, et al., 2020b; Tavassoli & Baron-Cohen, 2012). In the
current study, the taste test was only administered to participants who were seen in-
person.
Procedure

Data collection was initially conducted in-person, but moved then online
during the COVID-19 pandemic. Two autistic women with experience of AN reviewed
the study protocol and materials, including any adaptations when the study was

moved online, and advised on how to make the study as accessible as possible for
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potential participants. All potential participants who expressed interest in the study
were screened for eligibility either via email or via the phone (see Appendix 4 for
screening questions). Those who met the inclusion criteria were sent a participant
information sheet via email or post and were invited to ask any questions before
deciding whether they would like to participate. An example of the participant
information sheet is presented in Appendix 7. It was emphasised that participation
was voluntary and that participants could change their mind at any time.
In-person procedure

For in-person data collection participants met with one of three researchers,
based in London and Cardiff, either at the University or their home to complete a
combination of observational, physiological, or computer-based experimental tasks
and self-report questionnaires. A protocol with standardised instructions was used to
ensure researcher’s engagement with participants was the same across sites.
Participants in all groups completed the same measures, which altogether took
around 2.5-3 hours including breaks. Participants were offered regular breaks and
had the option to complete part of the questionnaire measures in their own time after
the in-person meeting. Participants were also offered the option to split the testing
into two sessions, but no participant opted for this. During the meeting with the
researcher, first, written consent was obtained (see Appendix 8 for an example of the
consent form), participants completed the background questionnaire and their weight
and height were measured. Following this, participants completed the in-person
measures and questionnaires. Tasks were completed in a semi-randomised order,
as certain measures had to be completed at the start, before other measures, or
towards the end of the meeting. The online survey software Qualtrics (Qualtrics,

2018), accessed via the researcher’s laptop, was used to establish the order in
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which tasks were administered and to record participant’s responses. The order in
which measures were completed in-person is outlined in Table 5.

Table 5

Order of activities during in-person data collection

Consent

Background questionnaire

Height, weight measure

ADOS-2

Experimental tasks - Block 1 (randomised): Q-IAT, HCT task

Break

Self-report questionnaires (randomised)

Experimental tasks - Block 2 (randomised): Picture IAT, Taste test, TOPF
Remaining self-report questionnaires (randomised)

O©CooO~NOOUILPA~WDNPE

Participants always started with the ADOS-2 (Lord et al., 2012) to ensure they
were not yet too familiar with the researcher, which could have affected their
interaction during the assessment, and thus their performance on this measure. The
remaining in-person measures were completed in two blocks. The measures in each
block were the same for all participants, but the order within each block was
randomised. After the first block, participants were offered a longer break and had
the option to start completing the questionnaire measures via a separate Qualtrics
survey using the researcher’s computer. This was to allow participants a break from
in-person interaction and prevented possible effects of fatigue when attempting to
complete all questionnaires in one sitting. The survey presented the questionnaires
in a randomised order and indicated how many questionnaires participants had
completed via a progress bar. After completing around half of the questionnaires,
participants continued with the second block of in-person tasks. At the end, they had
the option to complete the remaining questionnaires in the presence of the
researcher or in their own time after the meeting, in which case, participants were

emailed a link to their survey with the questionnaire measures. Finally, participants
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were debriefed (see Appendix 9) and travel expenses were paid, if applicable.
Participants were offered a £30 e-voucher to thank them for their time, which was
emailed to them after they completed the questionnaire measures.
Online procedure

The online version of the study consisted of a Qualtrics survey, which
participants could access via a secure link emailed to them. The survey started with
the online version of the consent form and the background questionnaire, followed
by the questionnaire measures in a randomised order. At the end participants were
debriefed. Participants were also asked to complete an online version of the picture
IAT task, which could be accessed via a separate link. Altogether this took around an
hour to complete, but participants were told they had two weeks to complete the
survey after being sent the link and could take as many breaks as they liked. They
were offered a £15 e-voucher to thank them for their time.
Ethical approval

Full ethical approval was gained by the UCL Research Ethics Committee to
recruit participants via non-NHS pathways (Appendix 10). Additional ethical approval
was obtained from the Health Research Authority (HRA) to recruit participants via
NHS services (Appendix 11). Amendments were sought from each approving body
to move this study online in the context of COVID-19, and for subsequent changes to
the measures included, participant instructions, information sheets, consent form and
debrief (Appendix 7-9).
Missing data

The raw data were inspected for missing responses and reasons for missing

data were considered to inform subsequent approaches of dealing with missing data.
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Missing Body Mass Index (BMI) scores. Nineteen participants did not report
their height and/or weight or their entries were invalid, preventing us from calculating
BMI scores. For a subset of these participants (n=5), who had been recruited from
NHS service, BMI was retrieved from medical record entries around the time of
individual’'s participation. This resulted in a total of 14 missing BMI scores (‘Autism
only’ (n=1), ‘Autism+REDs’ (n=5), ‘REDs high autistic traits’ (n=5), ‘REDs only’
(n=3)). According to Fischer-Freeman-Halton Exact Test the level of missing BMI
data was not statistically significantly different between groups, p=.141. Nonetheless,
there are likely specific reasons related to their ED why these participants did not
report their height or weight. Previous research has shown that greater weight and
shape concerns are associated with non-reporting of weight and /or height
(Tiggemann, 2006). Further, some participants provided feedback explaining that
they were not allowed to know their weight and were prohibited from weighing
themselves as part of their treatment plan, suggesting they were likely to be at a
stage of their ED where they got easily fixated or distressed about their weight.
Therefore, this information is likely to not be missing at random, and, it was not
considered sensible to estimate participants missing BMIs (Tabachnick & Fidell,
2013). Non-available BMI data was treated as missing data and pairwise deletion
was employed where required.

We compared EDE-Q global scores of participants with and without BMI data
to understand whether there were any systematic differences in their ED
presentation. Across REDs participants, mean EDE-Q global scores of participants
for whom BMI data was not available (M=4.34, SD=1.21) were similar to those
whose BMI was available (M=3.97, SD=1.32). The mean difference in ED-Q global

scores of REDs participants with and without BMI data available, 0.36, 95%CI [-.38-
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1.11], was not statistically significant t(161)=.969, p=.334, h=.279, suggesting that
REDs participants with missing BMI did not significantly differ in terms of their ED
presentation.

Missing data for methodological reasons. ADOS-2 scores are only
available for in-person participants. The taste strips were also only administered with
in-person participants, but there was a delay in the delivery of the testing equipment,
which meant that only 25 participants in the ‘Autism only’ and 12 participants in the
‘Autism+REDs’ group completed the measure. AQ scores are only available for
online participants (n=161), since this measure was added to the online version after
removing the ADOS-2 from the testing battery. Only participants for whom data on
these measures are available were included in respective analyses.

Missing questionnaire responses. The raw data for all questionnaires were
inspected for missing responses on scale-level (i.e. whether whole questionnaires
were competed or not) and item-level (i.e. whether responses to individual items
were missing). To inform subsequent steps to minimise resulting bias, missing data
was assessed for whether any of these responses were missing at random
(Newman, 2014).

Levels of missing data were generally low. Across all questionnaire data
0.68% of responses were missing. With regard to scale-level missing data, five out of
222 participants had only completed part of the survey, thus they were missing total
scores for some questionnaires. All five participants completed more than 50% of the
survey, with the number of questionnaires they missed ranging from one to eight out
18. The survey presented questionnaires in a random order, which means that the

measures missed are likely missing at random.
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To determine item-level missing data, we considered whether participants
who completed the respective questionnaire missed any individual items. No
participant missed more than 6% of responses to any one questionnaire. Little’s
Missing Complete at Random (MCAR) test (Little, 1988) was carried out on the
original, non-recorded items for each questionnaire to assess whether items were
missing at random. The results are presented in Table 6. The tests were non-
significant for all measures, indicating no pattern to missing data (Tabachnick &
Fidell, 2013).

Table 6

Missing data on participant and item level

Measure Number of Number of Little’s MCAR Included
participants individual in
missing the items current
whole scale  missing thesis
dueto across all
partial participants

completion (excluding
of the survey those

missing the
whole scale)

RAADS none 1 X2 (13, 222)=7.99, Yes
p=.844

AQ 1 3 X2 (47, 222)=53.55, Yes
p=.238

EDE-Q 2 3 X2 (63, 222)=31.27, Yes
p=1.000

HADS 1 1 X2 (13, 222)=3.08, Yes
p=.998

SWEAA 1 7 X2 (353, 222)=375.04, Yes
p=.201

SATAQ 2 3 X2 (36, 222)= 53.34, No
p=.649

ISQ 1 2 X2 (38, 222)=39.99, No
p=.382

IUS 2 None NA No

TAS 2 1 X2 (19, 222)=6.58, No
p=.996

RBQ 4 2 X2 (38, 222)= 49.80, No
p=.095

BFNE 1 None NA No
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PEP-S 4 31 X2 (329, 222)=3222.70, No

p=.588

SBS 1 5 X2 (59, 222)= 47.90, No
p=.849

BSQ 1 2 X2 (66, 222)=43.37, No
p=.986

GSQ 1 2 X2 (, 222)=92.75, Yes
p=.196

SCS 1 None NA No

SPIN 1 None NA Yes

CAT-Q 1 None NA Yes

Given that data are likely to be missing completely at random and only a small
portion of data are missing (Tabachnick & Fidell, 2013), it is recommended to
estimate missing responses to retain statistical power (Enders, 2001). Multiple
imputation was chosen to deal with missing data, as it is considered the most
comprehensive and robust method (Newman, 2014; Tabachnick & Fidell, 2013).
Multiple Imputation was conducted using R (R Core Team, 2020). Missing data were
handled at an item-level where possible, as this is considered to increase power
relative to scale-level missing data handling (Mazza et al., 2015). This means
missing items were imputed individually and used in combination with participant’s
available responses to calculate respective total and subscale scores where
possible. Only for participants who were missing responses for all items of the
respective questionnaire, were missing data imputed at scale level, i.e. as total or
subscale scores.

Normality

To determine whether parametric statistics could be used in subsequent
analysis, assumptions of normality were tested by visual inspection of histograms,
assessment of skewness and kurtosis z-scores and Kolmogorov-Smirnov tests.
Normality was considered for each group separately rather than for the whole data

set, as groups were considered to represent distinct populations (Field, 2013).
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Assumption of normality was deemed to be satisfied when each group’s data visually
depicted a normal distribution, skewness and kurtosis z-scores were between -1.96
and +1.96 and/or Kolmogorov-Smirnov tests were not significant (Field, 2013).
Skewness and kurtosis scores z-scores and Kolmogorov-Smirnov tests for each
variable are provided in Table 1 and 2, Appendix 12. Data distributions were tested
for normality before and after addressing any outliers (see below). According to their
histograms and z-scores and/or Kolmogorov-Smirnov tests the following variables
met assumption of normality for all groups: HADS-D, CAT-Q, SWEAA perception,
SWEAA mealtime surroundings, SWEAA total score, GSQ tactile sensitivity, GSQ
hypersensitivity, GSQ hyposensitivity, GSQ total, and SPIN total. For all other
variables apart from EDE-Q weight concern subscale, EDE-Q shape concern
subscale, and SWEAA pica subscale at least two of the four group’s data was
normally distributed (see Table 1 and 2, Appendix 12).

We considered addressing non-normal distributions by transforming the data
following guidelines from Tabachnick and Fidell (2013). However, this was largely
unsuccessful, because different groups’ data tended to be skewed in opposing
directions. While transformation tended to improve distribution for one group, it
worsened it for another. Even where transformations would have been effective for
all groups, this created other issues, e.g., by making the interpretation of findings
more difficult (Grayson, 2004). Therefore, we did not use transformations.

Despite sporadic violation of the assumption of normality, we decided to use
parametric testing for the majority of variables. Skewness and kurtosis z-scores and
Kolmogorov-Smirnov tests can be overly sensitive in relatively large samples (Field,
2013). Thus, they should be considered with caution, especially when visual

inspection of histograms suggests a normal distribution, which was often the case
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(Field, 2013). Further, the main analytic approach for this thesis (analysis of
variance; ANOVA) is known to be robust to violations of normality (Blanca et al.,
2017; Glass et al., 1972). Schmider et al. (2010) advise that skew and kurtosis
associated with a less than |2.0| and [9.0| respectively are unlikely to negatively
impact ANOVA results (Schmider et al., 2010). This applied to all of our data, apart
from SWEAA Pica subscale (see Table 2 in Appendix 12). Thus, this was the only
variable for which non-parametric tests were used.
Outliers

It is recommended to identify and address outliers before conducting
statistical analysis to minimise bias (Field, 2013; Tabachnick & Fidell, 2013). The
presence of outliers in the data can affect normality and accuracy of chosen test
statistics, including ANOVA (Field, 2013). To identify outliers, each variable, split by
group, was assessed using the outlier-labelling rule, which proposes an interquartile
range multiplier approach to detect outliers (Hoaglin & Iglewicz, 1987). The current
study employed a multiplier of 2.2, which is considered most sensitive (Hoaglin &
Iglewicz, 1987). Outliers were checked for accuracy to ensure they were not wrongly
entered scores or accidentally introduced when handling the data. Winsorizing
(Dixon, 1980) was used to substitute true outliers with the nearest value that was not
identified as an outlier plus/minus one unit of measurement on the respective scale
(Gignac, 2019). Table 7 presents the variables for which outliers were identified and
dealt with.

Table 7

Variables for which outliers have been addressed

Scale Group Number of
outliers

EDE-Q eating concerns ‘Autism only’ group 2

EDE-Q shape concerns ‘REDs high autistic traits’ group 2
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HADS-A ‘REDs high autistic traits’ group 1
SWEAA motor control ‘REDs only’ group 1
SWEAA social situation ‘Autism only’ group 1
SWEAA other disturbed ‘Autism only’ group 1
eating behaviours

SWEAA hunger/satiety ‘REDs high autistic traits’ 1
SWEAA simulations ‘REDs only’ group 2
capacity

SWEAA total ‘Autism+REDs’ group 1
SPIN ‘Autism only’ group 1

Data distribution was reassessed for normality after outliers were addressed
and winsorizing improved rates of normality in all cases, although some groups’ data
still violated assumptions of normality (see Table 1 and 2, Appendix 12).

Analysis plan

Chapter 4 described and compared the four participant groups on
demographics and background variables, as well as autistic traits and disordered
eating-related variables to gain a better understanding of these groups’ clinical
characteristics. In addition, correlations between autistic traits and BMI were
conducted for each group.

Chapter 5 compared groups on variables related to sensory sensitivities.
Specifically, self-reported general and food-specific sensory sensitivities were
compared between the four groups, and taste identification ability and pleasantness
ratings were compared between two groups. In addition, correlations between
sensory sensitivity and BMI and autistic traits were conducted for each group.

Data presented in Chapters 4 and 5 were analysed using SPSS v2.7 (IBM
Corp, 2020).

Descriptive Statistics
Demographic variables and responses to the background questionnaire were

tabulated as descriptive statistics.
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Group Comparisons of Categorical Variables

For categorical demographic and background variables, where potential
differences between groups were of interest, Pearson’s chi-square tests were
conducted, if assumptions were met. Since there were four groups for most variables
(except variables specific to those with an autism diagnosis), 4x2(+) contingency
tables were used. The expected count for each cell had to be greater than one and
no more than 20% of expected counts could be less than five for chi-square
assumptions to be met (Field, 2013; Howell, 2012). Categorical responses with
multiple answer options were collapsed to the largest number of options that would
allow chi-square assumptions to be met, while retaining as much detail as possible.
When expected count was less than five in over 20% of cells of the respective
contingency table and answer options could not be collapsed further, Fisher-
Freeman-Halton exact test was used as an alternative to compare groups (Freeman
& Halton, 1951).
Group Comparisons of Continuous Variables

For continuous background and demographic variables, and measures of
autistic traits and disordered eating (Chapter 4), for which only total scores were of
interest, one-way independent Analysis of Variance (ANOVA) was used to compare
groups. Equal variance was assumed, when Levene’s test was not significant
(Levene, 1960). Where this assumption was violated, Welch’s F-test, a robust
alternative to traditional ANOVAs, was used. Welch’s F-test is able retain power at
an alpha level at .05, when the variances are substantially different and when the
group sizes are unequal (Kohr & Games, 1974; Tomarken & Serlin, 1986).
Significant ANOVAs and Welch'’s F-tests, indicating an overall effect of group, were

followed up with Hochberg’s GT2 or Games-Howell post-hoc multiple comparison
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tests to determine which group differences were driving this effect. Hochberg’s GT2
is considered the most appropriate post-hoc test when comparing groups with
unequal sample sizes (Field, 2013), which was the case the current study. Games-
Howell is the recommended post-hoc tests when the assumption of homogeneity is
not met (Field, 2013; Gignac, 2019). Any significant differences with an alpha level of
.05 or below were reported.

Independent samples t-tests, or Mann-Whitney U tests as a non-parametric
alternative, were used for comparisons of continuous background variables, where
data was only available for two of the four groups (e.g., age of autism diagnosis for
‘Autism only’ and ‘Autism+REDS’).

Group Comparison of Variables with Subscales

For measures, where it was of interest to compare total scores as well as
individual subscale scores (SWEAA and EDE-Q in Chapter 4; GSQ and taste strips
in Chapter 5) mixed-design (repeated measures with between subjects factor)
ANOVAs were used to assess whether there was an interaction effect between
group and subscales and to compare subscale scores between groups. The different
subscales were used as the within subjects variable (repeated measure) and group
as the between subjects variable. Box’s tests were used to assess assumptions of
equality of covariance (Box, 1949). If this test was significant (p>.05), this
assumption was considered to be violated (Huberty & Petoskey, 2000). Because
Box’s test can be sensitive to departure of normality, which was known to be present
in some of the data, as well as sample size, Levene’s tests were also checked for
heterogeneity of variance for each variable (Field, 2013). Mixed-design ANOVAs
were reported regardless of violations of assumption of (co-)variance, but violations

were highlighted and those results were interpreted more cautiously. Assumptions of
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sphericity were tested using Mauchly’s test of sphericity for models with three or
more subscales. If Mauchley’s test of sphericity’s was significant (p>.05), this
assumption was considered to be violated (Field, 2013). When assumption of
sphericity was violated and Greenhouse-Geisser € was smaller than .75,
Greenhouse-Geisser corrections were applied. If assumption of sphericity was
violated and Greenhouse-Geisser € was equal to or larger than .75, Huynh-Feldt
corrections were applied (Field, 2013). Main effects for subscale, group and an
interaction between subscale and group were reported. For variables where we were
interested in both total and subscale scores, instead of running a separate analysis
to compare group’s total scores, the main effect of group was interpreted as test of
group difference on the total score for the respective scale, since total scores are
generated by adding the subscales. Significant mixed-design ANOVAs were followed
up with post-hoc pairwise comparisons for each subscale with Bonferroni corrections
to account for violation of sphericity (Keselman & Keselman, 1988).

In Chapter 4, Kruskal-Wallis H test was used as a non-paramedic alternative
to compare groups on the SWEAA pica subscale, which did not meet assumptions of
normality, and thus was not included in the mixed-design ANOVA on SWEAA
subscales. Because the mixed-design ANOVA did not include all SWEAA subscales,
a separate ANOVA for the SWEAA total score was reported. The same was done for
the EDE-Q global score to ensure consistency in reporting.

Selection of Co-variates

In addition to the unadjusted group comparisons, we also conducted two
separate Analyses of Covariance (ANCOVASs) for each dependent variable in
Chapters 4 and 5. Due to the observational nature of the data there were likely to be

differences between groups on certain participant characteristics. Demographic and
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background variables that varied between groups and were theoretically associated
with the dependent variables were considered as co-variants to control for their
effect on potential group differences in subsequent analyses.

Of the demographic and background variables that varied between groups
(see Chapter 4), age was considered as co-variate, as one group (‘Autism only’) was
significantly older than the other three groups, which is not related to the nature of
the groups themselves, but was likely to be explained by other reasons, e.g.
differences in recruitment pathway and selection bias. Age might affect constructs
measured by dependent variables, including presentation of autistic traits (Smith et
al., 2012), camouflaging behaviour (Cook, Hull, et al., 2021) , disordered eating-
related symptoms (Ackard et al., 2013), and sensory sensitivities (Boyce & Shone,
2006; Pohl et al., 2003). Therefore, there was a need to assess whether any
potential group differences still existed when controlling for group differences in age.

In addition, we expected the presence of additional co-occurring mental health
difficulties, which are common in both autism and ED populations (Blinder et al.,
2006; Lai et al., 2019; Swinbourne & Touyz, 2007), to create extraneous variation in
participant’s responses. Groups differed on levels of co-occurring mental health
difficulties (see Chapter 4) and their presence might affect the presentation of autistic
traits, disordered eating and sensory sensitivities (see into Chapter 4 and 5).
Therefore, it was of interest to understand the role of co-occurring mental health
difficulties for potential differences on the dependent variables.

All other group differences on demographic and background variables (see
Chapter 4) were considered to be either related to the nature of the groups (e.g.
BMI), or related to age (e.g. highest level of education and employment status).

Adjusting for these variables, would have reduced the clinical relevance of the

127



findings and/or would have made them more difficult to interpret. Thus, they were not
included as covariates.
Analysis of Covariance

ANCOVAs provide a means to control for bias attributable to the groups not
being matched on important characteristics and can increase the precision of the
results, by adjusting the dependent variable of interest for differences among groups
in the covariate (Wildt & Ahtola, 1978). We re-ran analyses with different levels of
adjustment to gain further insight into the clinical presentation of participant groups.

Since age was unrelated to the nature of participant groups, whereas current
levels of co-occurring mental health difficulties could be intertwined with participants’
autism and/or RED presentation, we ran two separate models with different levels of
adjustment. The first (‘partially adjusted’) model compared the four groups while
adjusting for group differences in age. The second (‘fully adjusted’) model we
compared groups, while adjusting for group differences in age as well as current
levels of depression, anxiety, and social anxiety. Levene’s test was used to assess
assumptions of homogeneity of variance. ANCOVAs were conducted regardless of
violation of homogeneity of variance, as robust alternatives were not available
through the statistical package used for analysis (SPSS; IBM Corp, 2020). Since
robust alternatives for the unadjusted model (ANOVA), which provide more accuracy
in their results, were available, both the unadjusted model and models with different
levels of adjustment were reported. ANCOVAs conducted despite violation of
homogeneity of variance assumption should be interpreted cautiously. Significant
ANCOVAs were followed up with post-hoc pairwise comparisons with Bonferroni
corrections (Field, 2013). When results for the post-hoc pairwise comparisons

changed from the unadjusted to the partially or fully adjusted model, this was
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indicative of group differences in age and/or levels of co-occurring mental health
difficulties having a significant impact on differences explored in the respective
analysis.

Correlations

Where correlations between variables were tested, Pearson’s correlations
were used, if both variables were normally distributed (see Table 1 and 2, Appendix
12). Spearman correlations were used as a non-paramedic alternative, when one or
both variable was not normally distributed.

Effect sizes

Cramer’'s V (¢c) was used as an effect size for chi-square tests to report the
strength of association between two categorical variables. This coefficient ranges
from 0 (no association) to 1 (perfect association). In can be interpreted following
benchmarks for small (¢=.10), medium (¢=.30), and large (¢=.50) effect sizes
(Cohen, 1988).

Eta-squared (n?) and partial eta-squared (n?%p) were used as a measure of
effect size for ANOVA and ANCOVA. Cohen (1988) has provided benchmarks to
define small (n?= 0.01), medium (n?= 0.059), and large (7%= 0.138) effects.

Hedge’s g was used as a measure of effect size for differences between two
groups, e.g. for post-hoc compressions. Hedges' g is weighted according to the
relative size of each sample, and is recommended as an effect size, when groups
have different sample sizes (Lakens, 2013). It can be interpreted following the same
guidelines as Cohen’s d, where effect sizes are considered to small (g = 0.2),
medium (g = 0.5), and large (g = 0.8; Cohen, 1988; Cohen, 1992).

Pearson’s or Spearman’s r were used as measure of effect size for

correlations and Man-Whitney U tests, indicating the strength of the bivariate

129



relationship. Pearson’s and Spearmans’s r can vary between -1 (a perfect negative
correlation) to +1 (a perfect positive correlation). An r value of 0.1 is considered

small, of 0.3 medium, and of more than 0.5 large (Cohen, 1988; Cohen, 1992).
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Chapter 4: Autistic Traits and Disordered Eating-Related Presentation of
Autistic Women with REDs
Introduction
Our qualitative findings from Study 1 suggest that REDs might present
differently in autistic women compared to other individuals, and that autism-specific
factors might be implicated in the development and maintenance of restrictive eating
difficulties in autistic individuals (see Chapter 2). The current chapter further
examines the clinical presentation of autistic women with REDs. Specifically, we
describe and compare the demographic and clinical background variables, as well as
autistic traits and disordered eating-related symptoms, of four participant groups: (1)
autistic women without REDs (‘Autism only’), (2) autistic women with REDs
(‘Autism+REDSs’), (3) non-autistic women with REDs (‘REDs only’), and (4) women
with REDs and high autistic traits (‘REDs high autistic traits’). In doing so, this study
addresses aim 3 of the overarching aims of this thesis (see Chapter 1); testing
elements of the theoretical model developed in Study 1, using quantitative methods.
We refer to this investigation as Study 2.
Understanding the potentially differing presentation of autistic women with

REDs is important for several reasons. Autistic women are overrepresented in RED
populations (Huke et al., 2013; Westwood & Tchanturia, 2017), and tend to have
poorer treatment outcomes (Nazar et al., 2018; Stewart et al., 2017; Tchanturia et
al., 2016). It may be that women with certain autism profiles may be particularly
vulnerable to developing REDs. In addition, REDs in autistic women might differ in
important ways from REDs in non-autistic women (Brede et al., 2020; Chapter 2),
which may explain why commonly available treatments lack efficacy in this group

(Babb et al., 2021; Kinnaird, Norton, Stewatrt, et al., 2019). Moreover, autistic women
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in ED settings often do not have an autism diagnosis when entering treatment
(Mandy & Tchanturia, 2015; Westwood et al., 2017b), and there are considerable
difficulties in accurately identifying autistic women in ED settings (Kinnaird &
Tchanturia, 2020), in part because disordered eating-related behaviours and
cognitions, the effect of starvation, and high levels of anxiety in individuals with
REDs might mimic autistic traits (Hiller & Pellicano, 2013; Kinnaird & Tchanturia,
2020; Lai & Baron-Cohen, 2015; Treasure, 2013). A better understanding of the
nature of autistic traits and disordered eating-related symptoms in autistic women is
thus necessary to inform effective support and treatment adaptations. The insights
generated from this chapter also have the potential to improve the identification of
autistic women in ED settings.

We initially intended to compare autistic women with and without REDs, and
non-autistic women with REDs. However, as noted above, we included women with
REDs and high autistic traits as an additional comparison group.

A subset of participants with REDs in our sample self-reported very high
autistic traits, but did not have a formal autism diagnosis. We initially intended to
screen women with REDs using a combination of self-report and observational
measures to identify undiagnosed autistic women (see Chapter 3 for more detail).
However, due to the impact of COVID-19, we moved data collection online, and were
no longer able conduct in-person assessments. Given that we expected some
undiagnosed autistic women in the REDs group, as well as the challenges of
accurately identifying undiagnosed autistic women in the RED population, it was not
appropriate to include them in either the autistic or non-autistic RED groups. We
therefore analysed this group separately, with an interest in whether their pattern of

autistic traits and disordered eating-related symptoms were more like those of
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autistic or non-autistic women with REDs. This analysis can offer insights into
whether women with high autistic traits in ED settings likely comprise undiagnosed
autistic women, or whether their traits represent superficial similarities between the
conditions but are lower or qualitatively distinct from those seen in formally
diagnosed autistic women (Kinnaird & Tchanturia, 2020).

Autistic Traits in Women With REDs

Previous research has repeatedly demonstrated that, on average, women with REDs
have higher autistic traits than women without REDs (Westwood, Eisler, et al., 2016),
and that there is a subgroup of women in REDs samples who have very high autistic
traits, and could therefore be considered to be autistic, given that autism diagnostic
criteria represent the extreme of a trait continuum (Abu-Akel et al., 2019; De Groot &
Van Strien, 2017). However, the extent to which high levels of autistic traits in REDs
populations represent ‘true autism’ as opposed to the effects of acute REDs, e.g.
starvation and anxiety, is not yet clear.

Most studies on autistic traits in individuals with REDs use the AQ (Baron-
Cohen et al., 2001) as a self-report measure of autistic traits (Westwood, Eisler, et
al., 2016). The AQ was developed to measure autistic-like traits and behaviours in
the general population (Baron-Cohen et al., 2001). Recently, the AQ has been
criticised for being less reliable in predicting autism diagnosis in clinical populations
with high levels of suspected traits (Ashwood et al., 2016; Conner et al., 2019; Sizoo
et al., 2015). This is thought to be in part because the AQ only focuses on current
autistic traits, without considering the person’s developmental history (Lugnegard et
al., 2015). Autism is a life-long neurodevelopmental condition, and for diagnostic
criteria to be met, traits should be present from early childhood, even though they

may not always be fully recognised at this earlier stage (APA, 2013). Thus, owing to
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its lack of consideration of developmental history, the AQ may be particularly prone
to overestimating ‘true autism’ rates in REDs population.

Further, most research does not include a control group of autistic women
without REDs. Therefore, it is unclear whether there are any differences in the levels
and nature of autistic traits between autistic women with and without REDs. This
could provide valuable insights into how autism operates as a risk factor for REDs.

To the author’s knowledge, there has only been one study that directly
compared the profile of autistic traits in autistic individuals without REDs and
individuals with REDs: Kerr-Gaffney et al. (2021) compared autistic females, females
with AN, and a non-autistic healthy control group on three different autism measures,
namely the AQ-10 (Allison et al., 2012), the Social Responsiveness Scale (SRS-2;
Constantino & Gruber, 2012), and the ADOS-2 (Lord et al., 2012). They excluded
participants with an existing autism diagnosis from the AN group. Across all
measures, autistic females had the highest levels of autistic traits, followed by
females with AN, with the control group scoring lowest. However, the scores of
autistic individuals and those with AN did not differ significantly on one of the three
measures (SRS-2; Kerr-Gaffney et al., 2021). This suggests that, although autistic
individuals generally have higher autistic traits than those with AN, further
investigation is warranted. Autistic traits in the study’s AN group may have been
inflated by undiagnosed autistic individuals. Further, because participants with AN
who also had an autism diagnosis were excluded, it is not clear whether their
presentation differs from that of other autistic women. There is a need to replicate
these findings, ensuring that autistic traits in the RED group are not inflated by
undiagnosed autistic women, while also including a group of formally diagnosed

autistic women with REDs.

134



One way to build on previous research is to use a measure both current and
historic (i.e. childhood) autistic traits. The RAADS-14 (Eriksson et al., 2013) is a self-
report autism screening measure designed to consider the developmental
presentation of autistic traits in psychiatric populations (Eriksson et al., 2013). It
provides multiple response options, which are weighted in the scoring process,
asking participants to specify whether the experience or behaviour applied only when
the person was younger, only now, neither, or both. In this way the RAADS-14 takes
into account that some difficulties that autistic individuals experience have affected
them since childhood and will persist throughout their life (Billstedt et al., 2007),
whereas other difficulties might not have affected them until later in life, perhaps
because of increasing demands when growing up (W. Mandy et al., 2018).
Moreover, as autistic individuals learn ways to overcome difficulties or develop
camouflaging behaviours, they may find that some difficulties that were present
when they were younger no longer affect them in adulthood (Fountain et al., 2012;
Hull et al., 2017). In the current study, both the RAADS-14 and the AQ (Baron-
Cohen et al., 2001) were used to assess autistic traits. Given the importance of a
developmental history, we used the RAADS-14 to consider the presence of autistic
traits in childhood. We created a ratio of the number of items endorsed to have been
present in childhood (regardless of whether they persisted into adulthood) relative to
the total number of items endorsed. This ratio ranges between 0 and 1, with larger
ratios supporting the presence of ‘true autism.” To the author’s knowledge, the
current study is the first to employ the RAADS-14 in RED populations, although the
more comprehensive diagnostic interview RAADS-R (Ritvo et al., 2011) has been
used in women with EDs to consider development and thereby disentangle the

heterogeneity present in these patients (Vagni et al., 2016).
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Another important consideration for our understanding of autistic traits in
autistic women with REDs is whether they engage in camouflaging behaviours.
Autistic women often present in less ‘traditional’ ways, which can involve higher
levels of camouflaging behaviour (Cook, Hull, et al., 2021; Hull et al., 2020).
Camouflaging behaviours are thought to relate to missed or late autism diagnoses
(Bargiela et al., 2016; Tierney et al., 2016) and have been associated with higher
levels of co-occurring mental health difficulties (Camm-Crosbie et al., 2019; Hull et
al., 2021). Their co-occurring REDs and the under-recognition of autistic women in
ED settings (Westwood et al., 2017b), suggests that autistic women with REDs may
be particularly likely to present with high levels of camouflaging behaviours. To better
understand potential variation in the presentation of autism characteristics in autistic
women with REDs, we included the CAT-Q as a measure of camouflaging behaviour
(Hull et al., 2019). The current study is the first to investigate camouflaging
behaviours in autistic women with REDs.

Traditional RED Presentations and Unusual Eating Behaviours in Autistic

Individuals

In addition to comparing autistic traits, this study also compares disordered
eating-related symptoms among the four groups to gain a better understanding of
the similarities and differences of REDs in autistic and non-autistic women. REDS,
particularly AN, are commonly assumed to be driven by underlying weight and shape
concerns (APA, 2013; Fairburn et al., 1999). Our qualitative study (Chapter 2)
suggests that autistic women with AN may deviate from traditional REDs
presentations, in that weight and shape concerns might be less relevant (Brede et
al., 2020). Instead, restrictive eating difficulties in autistic individuals may be a direct

consequence of autistic traits, such as atypical sensory processing and rigidity, or
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may arise as an attempt to cope with other autism-related difficulties and stresses
(Brede et al., 2020).

REDs in autistic women could be an extreme manifestation of unusual eating
behaviours, which are common in autistic individuals (Bandini et al., 2010; Rastam,
2008; Schreck et al., 2004). Unusual eating behaviours encompass behaviours such
as selective eating (i.e., eating a limited number of foods), unusual eating patterns
(e.g., only eating specific brands of food), and food refusal. In a large scale
comparison study of unusual eating behaviours in 1,462 autistic children, 327
children with other neurodevelopmental conditions and 313 typical children (mean
age 7.3 years; Mayes & Zickgrad, 2019) demonstrated that unusual eating
behaviours were significantly more common in autistic children (70.4%), compared to
children with other conditions (13.1%) and typically developing children (4.8%;
Mayes & Zickgrad, 2019). Although some autistic individuals seem to overcome
these difficulties as they grow older (Folta et al., 2020), they can also persist into
adulthood (Kuschner et al., 2015; Rastam, 2008).

To test the prediction that weight and shape concerns are less prominent in
driving the REDs of autistic women, and that their REDs might instead be driven by
more autism-specific mechanisms, we compared our participant groups on both a
measure of traditional disordered eating symptoms and a measure of autism-specific
unusual eating behaviours. We use the EDE-Q (Fairburn & Beglin, 2008) as a
measure of traditional disordered eating symptoms due to its focus on ED
behaviours and cognitions seen in individuals with AN, as well as its inclusion of
weight and shape concern-related subscales. We used the SWEAA (Karlsson et al.,

2013) to capture autism-specific unusual eating behaviours.
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Several studies have compared the presentation of more traditional
disordered eating symptoms and autism-specific unusual eating behaviours in
autistic adults without REDs and non-autistic individuals with REDs; some have also
included healthy non-autistic control groups. These studies suggest that autistic
individuals without REDs also present with some traditional ED symptoms, although,
unsurprisingly, to a lesser extent than women with a formal RED diagnosis
(Demartini et al., 2021; Nistico et al., 2021). Further, supposedly autism-specific
unusual eating behaviours are also present in non-autistic individuals with REDSs, to
a similar (Nistico et al., 2021) or even higher degree than in autistic adults without
REDs (Karjalainen et al., 2019). However, the presentation of autism-specific
unusual eating behaviours and more traditional disordered eating symptoms in
autistic women with REDs, in comparison to autistic women without REDs and non-
autistic women with REDs, has not been assessed.

The Role of Other Co-Occurring Mental Health Problems

Co-occurring mental health problems are common in both autistic individuals
and RED populations (Blinder et al., 2006; Lai et al., 2019; Steinhausen et al., 2021,
Swinbourne & Touyz, 2007) and may affect both autistic traits and disordered eating-
related symptoms within these groups. In a naturalistic observation of individuals in
inpatient treatment for AN, autistic traits, as measured by the AQ-10 (Allison et al.,
2012), were positively correlated with levels of anxiety and depression (Tchanturia et
al., 2017). This suggests that measures of current autistic traits in individuals with
REDs may in part be capturing symptoms associated with more general
psychopathology. For example, social withdrawal may be a symptom of social

anxiety or depression rather than autism. It is therefore important to consider levels
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of co-occurring mental health difficulties when comparing groups on autistic traits
and disordered eating-related presentations.
The Current Study
Research comparing autistic traits and disordered eating-related symptoms in
individuals with either or both conditions will help improve identification of and
support for autistic women ED settings, which is currently lacking. The current study
adds to the literature by describing and comparing (1) autistic women without REDs
(‘Autism only’), (2) autistic women with REDs who have an independent formal
autism diagnosis (‘Autism+REDSs’), (3) women with REDs who do not have a formal
autism diagnosis and exhibit low to normal levels of autistic traits (‘REDs only’), and
(4) women with REDs who do not have a formal autism diagnosis but exhibit high
autistic traits (‘REDs high autistic traits’). We compare these groups with respect to
demographics and background variables as well autistic traits and disordered eating
symptoms. The comparison of demographic and clinical background variables will
situate the sample and provide insight into the clinical presentation of autistic women
in ED settings.
Research Questions. We will address the following research questions:
e Autistic traits
o Does the level or nature of autistic traits in autistic women with REDs
differ from that seen in autistic women without REDs and other women
with REDs?
e Traditional disordered eating symptoms
o Does the overall level or pattern of traditional disordered eating
symptoms in autistic women with REDs differ compared to autistic

women without REDs and other women with REDs?
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e Autism-specific unusual eating behaviours
o Does the overall level or pattern of autism-specific unusual eating
behaviours in autistic women with REDs differ compared to autistic
women without REDs and other women with REDs?

We repeated each analysis, controlling for differences in levels of co-occurring
mental health difficulties, to better understand the effect of additional co-occurring
difficulties on participants’ autistic traits and disordered eating-related symptoms. In
addition, we tested whether autistic traits were correlated with BMI to assess
whether those with more autistic traits weighted less, which would support the theory
that autistic traits in RED populations are in part driven by the effects of starvation.

Hypotheses. We made several hypotheses about expected group differences
for the ‘Autism only,” ‘Autism+REDs,” and ‘REDs only’ group a priori. The ‘REDs high
autistic traits’ group was not included in our a priori predictions, but is included in the
analysis for the purpose of exploring these participants’ characteristics and learning
more about whether they are likely to be autistic. The hypotheses tested in the
current chapter are as follows:

e Autistic traits

o ‘Autism+REDs’ will present with the highest levels of autistic traits
followed by ‘Autism only’, because the self-report measures used will
pick up on their ‘true’ autistic traits, as well as additional disordered
eating-related behaviours and cognitions, the effect of starvation, and
high levels of anxiety mimicking autistic traits. ‘REDs only’ will present
with lower levels of autistic traits than the other two groups.

o ‘Autism only’ and ‘Autism+REDs’ will present with a larger proportion of

autistic traits in childhood compared to adulthood than ‘REDs only’.
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o ‘Autism+REDs’ will show the highest levels of camouflaging behaviours
followed by ‘Autism only.” ‘REDs only’ participants will present with
lower levels of camouflaging behaviours than the other groups.

e Traditional disordered eating symptoms

o ‘REDs only’ will present with the highest levels of traditional disordered
eating symptoms, especially weight and shape concerns, followed by
‘Autism+REDs’, then ‘Autism only’.

e Autism-specific unusual eating behaviours

o ‘Autism+REDs’ will present with the highest levels of autism-specific
unusual eating behaviours, followed by ‘REDs only,” who in turn will
score higher than ‘Autism only.’

Methods

The following provides a brief outline of the methodology. More
methodological details for this study are outlined in Chapter 3.
Participants

Participants included 47 autistic women without REDs (‘Autism only’), 51
autistic women with REDs (‘Autism+REDSs’), 76 non-autistic women with REDs
(‘REDs only’), and 36 women with REDs and high autistic traits (‘REDs high autistic
traits’). Recruitment procedures and inclusion criteria are detailed in Chapter 3.

Demographics for each group are presented in Table 8 below.
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Table 8

Means (SD) and frequencies (%) for demographic variables for each group

Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Gender Female 43 45 (88.2%) 76 36 (100%) Fischer-Freeman-
(91.5%) (100%) Halton Exact Test (2-
Agender/gender 2(85%) 6 (11.8%) 0(0%) 0 (0%) sided): p =.002
neutral/non-
binary/gender-
fluid/other/prefer not to
say
Age Current Age in years 38.85 30.92 (11.48) 29.72 30.67 (10.28) F(3,206)=8.44,p <
Mean (SD), Range, (11.50) 18-61, 29 (8.72) 19-63, 28 .001, n? =.109
Median 18-69, 38 18-60,
28 Post-hoc Hochberg GT2

sig differences

Autism only >
Autism+REDs

mean difference = 7.93
years, p =.001, g =
.690, 95% CI [4.03—
14.23]

Autism only > REDs
only

Mean difference = 9.13
years, p <.001,g =
.935, 95% CI [4.03—
14.23]
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Autism only > REDs
low autistic traits
Mean difference = 8.18
years, p =.003, g =
.744, 95% CI [2.10-
14.27]
Ethnicity Any white 39 (83%) 46 (90.2%) 73 (96%) 35 (97.2%) Any white vs. other:
White British 33 43 (84.3%) 70 31 (86.1%) E'Slcherl'z':reer?a”' )
(70.2%) (92.1%) lalton Exact est (2-
' ' sided): p =.068
White Irish 2 (4.3%) 0 2(26%) O
Other white 4 (8.5%): 3 (5.9%): 1(1.3%) 4 (11.1%)
Other 8 (17%) 5 (9.8%) 3(3.9%) 1 (2.8%)
Black Caribbean 2 (4.3%) 2 (3.9%) 0 0
Indian 0 2 (3.9%) 0 0
Chinese 0 1 (2%) 0 0
Any other ethnicity 2 (4.3%) 0 0 0
White and Black 1(2.1%) 0 2(2.6%) O
Caribbean
White and Asian 1(2.1%) 1(1.3%) 1(2.8%)
Any other mixed 2 (4.2%) 0 0

background
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Highest education  No qualifications/ 2 (4.2%) 5 (9.80%) 7(9.2%) 4(11.1%) Pearson x? (9) = 19.72,
level GCSE p =.020, ¢. = .177
A Level or foundation 7 26 (51.00%) 32 14 (38.9%)
degree (14.9%%) (42.1%)
Bachelor's Degree 21 9 (17.60%) 25 10 (27%)
(44.7%) (32.9%)
Master's Degree or 17 11 (21.60%) 12 8 (22.2%)
PhD (36.2%) (15.7%)
Currently in In full-time educating 3 (6.4%) 14 (27.5%) 13 5 (7.8%) Studying part- or full-
education (17.1%) time vs not studying and
: : other: Pearson x?(3) =
In part-time education 8 (17%) 4 (7.8%) 5(6.6%) O 5.415, p = .144. ¢ =
Other 1(2.1%) 4 (7.8%) 9 0 161
(11.8%)
No 35 29 (56.9%) 49 31 (86.1%)
(74.5%) (64.5%)
Employment Yes, | am working 2 (4.3%) 6 (11.8%) 2(2.6%) 1 (2.6%) Working vs not working:
status voluntarily Pearson x?(3) = 13.11,
Yes, am in part-time 22 8 (15.7%) 17 1 (2.8%) p =.004, ¢ = 250
paid work (46.8%) (22.4%)
Yes, | am in full-time 9(19.1%) 8 (15.7%) 29 12 (33.3%)
paid work (38.2%)
No, but I am looking for 2 (4.3%) 7 (19.4%) 4 (5.3%) 7 (19.4%)

work
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
No, and | am NOT 7 (14.9%) 20 (39.2%) 15 11 (30.6%)
looking for work (19.7%)
Other 5(10.6%) 7 (13.7%) 9 4 (11.1%)
(11.8%)
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With regard to participant’s demographics, there are a few noteworthy
differences between groups. While all women in the ‘REDs only’ and ‘REDs high
autistic traits’ groups identified as female, ‘Autism only’ and ‘Autism+REDs’ included
a sizable minority who did not identify as female (8.5% and 11.8%, respectively),
including individuals with gender-neutral, non-binary and gender-fluid gender
identifies. None of the individuals in our sample identified as transgender. Women in
the ‘Autism only’ group were significantly older than in the other groups. They also
had significantly higher level of educational attainment, with a greater portion of
participants in this group having university qualifications. Participants in the ‘REDs
only’ and ‘REDs high autistic traits’ group were twice as likely to be in full-time paid
work compared to ‘Autism only’ and ‘Autism+REDs.” Most ‘Autism only’ participants
were working part-time, whereas most ‘Autism+REDs’ participants were not working.
A proportion of participants in each group said they were ‘not working and not
looking for work’ or endorsed ‘other.’ In the open response, many of these
participants specified that they were unable to work due to disability or being on
long-term sick leave.

Measures

The characteristics and psychometric properties of the measures used are
presented in Chapter 3. In the current analysis, we used the AQ (Baron-Cohen et al.,
2001) and the RAADS-14 (Eriksson et al., 2013) to measure autistic traits. The
RAADS-14 (Eriksson et al., 2013) was also used to calculate the childhood ratio, i.e.,
the ratio of the number of items endorsed that were present in childhood, regardless
of whether these items persisted relative to the total number of items endorsed. The
RAADS-14 childhood ratio ranges between 0 and 1.

The CAT-Q (Hull et al., 2019) was used to measure camouflaging behaviours.
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The EDE-Q (Fairburn & Beglin, 2008; Fairburn & Beglin, 1994) was used as a
measure of traditional ED symptoms. There is a global EDE-Q scale and are four
EDE-Q subscales: dietary restraint, eating concern, weight concern, and shape
concerns.

The SWEAA (Karlsson et al., 2013) was used as a measure of autism-related
unusual eating behaviours. It consists of a total score and ten subscales: perception,
motor control, purchase of food, eating behaviour, mealtime surroundings, social
situation at mealtime, other behaviour associated with disturbed eating, hunger/
satiety, simultaneous capacity, and Pica.

BMI was calculated based on participants’ self-reported or measured weight
and height.

Analytic approach

We describe the four groups in terms of demographic and background
variables. Pearson’s chi-square tests, Fishers-Freeman-Halton exact tests, one-way
independent ANOVASs, independent samples t-tests, or robust alternatives were
used to compare groups, depending on the nature of the data and the number of
comparison groups.

Correlations between autistic traits (RAADS-14 total) and BMI were calculated
for each group to assess the relationship between autistic traits and starvation.

Groups were compared on levels of autistic traits (RAADS-14 total, RAADS
childhood ratio, AQ total, and CAT-Q total) and disordered eating-related symptoms
(EDE-Q global and SWEAA total) using one-way independent ANOVAs or robust
alternatives.

To assess group differences in the pattern of subscale scores on measures of

traditional disordered eating symptoms (EDE-Q subscale scores) and autism-specific
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unusual eating behaviours (SWEAA subscale scores), we conducted two mixed-
design ANOVAs. Nine of the ten SWEAA subscales were included. The SWEAA
pica subscale was analysed separately using a non-parametric test due to the fact
that its data varied widely from a normal distribution (see above Chapter 3 for details
on assessment of normality).

We repeated each analysis, adjusting for age (partially adjusted model), and
adjusting for age, depression, anxiety, and social anxiety (fully adjusted model).
When adjusting for differences in age and co-occurring mental health difficulties, the
mean age and the mean scores for anxiety, depression, and social anxiety in all
groups were held constant at the respective estimated mean across the total sample.
Results
Clinical Background Variables

As part of the background questionnaire participants were asked about their
autism and/or ED diagnostic and ED treatment experience. We also collected
information on their historical and current clinical presentation. Table 9 presents the
means and frequencies of these variables of each group, as well as select tests of

group comparisons.
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Table 9

Means (SD) and frequencies (%) for clinical background variables for each group

Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Age of Autism and Age of autism 35.26 27.65(11.83) NA NA t(94) =3.02, p =.003, g
ED diagnoses diaghosis (12.74) 11-58, 25 =.204, 95% CI [2.60—
Mean (SD), Range, 9-68,35 (n=49) 12.61]
Median
Age of ED diagnosis  N/A 18.92 (7.72), 22.55 20.89 (10.14), F(2,157)=2.553,p =
Mean (SD), Range, 9-54, 17 (8.65), 11-59, 18 .081, n? =.031
Median (n =48) 11-54,
20
Age ED symptoms N/A 15.64 (7.91), 17.09 16.67 (8.13), F(2,155)=.578,p=
start 5-53, 14 (6.44), 3-46, 15.5 562, n? =.007
Mean (SD), Range, (n=47) 7-44, 15
Median (n=75)
lliness duration N/A 11.94 (12.21), 7.17 9.78 (8.07), F(2,157)=3.98,p =
(years since ED 1-52,7 (7.49), 1-33,7 .021, n? =.048
diagnosis) (n =48) 0-29, 4.5

Mean (SD), Range,
Median

Post-hoc Hochberg GT2
sig differences
Autism+REDs > REDs
only

Mean difference = 4.77
years, p =.018,g =
495, 95% CI [.64-8.89].
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
ED treatment Any N/A 43 (93.5%) (n 74 34 (97.1%) (n Fischer-Freeman-
= 46) (97.4%) =35) Halton Exact Test (2-
sided): p = .560
Inpatient 28 (60.8%) 40 23 (65.7%) Pearson x2 (2) =.941, p
(52.6%) =.625
BMI BMI Missing 1(2.1%) 5 (9.8%) 3(3.9%) 5 (13.9%) Fischer-Freeman-
Halton Exact Test (2-
sided): p =.141
BMIT 28.92 18.32 (3.17), 17.22 17.23 (2.5), Welch F(3, 89.72) =
Mean (SD), Range (6.41), 13.11-30.04 (2.82), 13.11-30.04 40.25,p <.001, n?=
15.24— (n = 46) 12.34—- (n=31) .565
42.77 (n = 26.20 (n Post-hoc Games-Howell
46) =73) sig differences

Autism only >
Autism+REDs

Mean difference = 9.95,
p <.001, g =2.096,
95% CI [7.73-12.18]
Autism only > REDs
only

Mean difference =
10.93,p <.001,g =
2.565, 95% CI [8.92—
12.94]

Autism only > REDs
high autistic traits
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Mean difference =
11.04,p <.001,g =
2.243, 95% CI [8.92—
12.94]
BMI <18.5 2 (4.2%) 26 (51%) 53 25 (69.4%) Pearson x?(3) = 61.83,
(68.4%) p <.001, ¢. =.560
Lowest ever BMI (18+) NA 14.19 (2.13), 14.59 13.68 (1.63), F(2,112)=1.50,p=
Mean (SD), Range 10.30-19.76 (2.61), 10-78-17.31  .227,n>=03
(n=27) 10.16— (n=27)
23.04 (n
=61)
BMI for each RED AN BMI NA 17.74 (2.37), 16.71 17.00 (2.4), F(2,126) =2.23,p =
diagnosis Mean (SD), Range 13.11-22.34 (2.39), 11.76-23.36  .112, n>=.03
(n=38) 12.34— (n=29)
26.20 (n
=62)
Atypical AN BMI Mean NA 19.00 (1.59), 21.19 20.53 (1.35), F(2,11)=1.68,p=
(SD), Range 17.85-21.22 (2.15), 19.57-21.49 .231,n?>=.23
(n=4) 17.72— (n=2)
24.21 (n
=8)
ARFID BMI NA 23.08 (6.66), N/A N/A N/A
Mean (SD), Range 17.21-30.04
(n=4)

151



Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Other RED diagnosis: NA N/A 20.06 N/A N/A
BMI (3.66),
Mean (SD), Range 15.84—
22.32 (n
= 3)
Eating/Feeding Any 23 34 (66.7%) 32 19 (52.8%) Pearson x?(3) = 7.45, p
difficulties or (48.9%) (42.1%) =0.059, ¢. =.189
unusual eating
behaviours in
childhood
Qualitative responses 23 (100%) 33 (97%) 30 (94%) 18 (94%)
available
Current medication Any 24 (51%) 38 (74.5%) 47 (61%) 27 (75%) Pearson x%(3) =7.92, p
status = 0.048, ¢ =.194
Anti-depressants 15 (32%) 30 (58.8%) 43 25 (69.4%)
(56.6%)
Other (Neuroleptics, 13 12 (23.7%) 13 7 (19.5%)
ADHD-medication, (27.7%) (17.2%)
other)
Current mental HADS Depressiont 6.34(4.37), 10.18 (5.54), 9.92 12.47 (3.66), Welch F (3, 100.42) =
health Mean (SD), Range 0-18 0-21 (3.93), 4-20 16.101, p <.001, n? =
1-18 169

Post-hoc Games-Howell
sig differences
Autism only <
Autism+REDs
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Autism
only
(n=47)

Autism+REDs REDs
(n=51) only

(n=76)

REDs high
autistic traits
(n=36)

Group comparison
and significant post-
hoc comparisons

Mean difference =
3.836,p <.001,g =
.766, 95% CI [-6.21—(-
1.46)]

Autism only < REDs
only

Mean difference =
3.581,p <.001,g=
.873, 95% CI [-5.76—(-
1.4)]

Autism only < REDs
high autistic traits
Mean difference =
6.132,p <.001,g=
1.503, 95% CI [-5.76—(-
1.4)]

REDs only < REDs
high autistic traits
Mean difference = -
2.551,p=.029,g=
.663, 95% CI [-4.93-(-
17]

HADS anxiety Mean
(SD), Range

11.06
(4.49), 3—
21

13.97
(4.16),
5-20

14.88 (4.26),
2-21

15.64 (3.32),
6-21

F(3, 206) = 11.09, p <
.001, n? =.139

Post-hoc Hochberg GT2
sig differences
Autism only <
Autism+REDs
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Autism
only
(n=47)

Autism+REDs REDs
(n=51) only

(n=76)

REDs high
autistic traits
(n=36)

Group comparison
and significant post-
hoc comparisons

Mean difference =
3.691,g=.874,p <
.001, 95% CI [-5.78—(-
1.60)]

Autism only < REDs
only

Mean difference = 2.78,
p=.001, g=.679, 95%
CI [-4.70—(-.87)]
Autism only < REDs
high autistic traits
Mean difference = 4.45,
p <.001, g=1.137,
95% CI [-6.73—(-2.16)]

Social anxiety Mean
(SD), Range

35.13

(13.17), 8— 6-68

64

45.00 (11.76), 36.49

565

(13.48),

47.61 (11.35),
9-68

F(3, 206)=11.249, p <
.001, n?

Post-hoc Hochberg GT2
sig differences

Autism only >
Autism+REDs

Mean difference = 9.87,
p =.001, g =.792 95%
Cl [-16.67—(-3.07)]
Autism+REDs > REDS
only
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons

Mean difference =
8.513,p =.002,g =
.664, 95% CI [2.43—-
14.60]

Autism only > REDs
high autistic traits
Mean difference =
12.48, p <.001,
0=1.005, 95% ClI [-
19.93-(-5.04)]

REDs only < REDs
high autistic traits
Mean difference = -
11.12,p <.001,g =
.866, 95% CI [-17.93—(-

4.32)]
Additional mental Number of additional 1.98 3.02(1.6),0-7 1.83 2.86 (1.38), F(3, 206) =9.401, p <
health diagnoses  diagnoses (ever) (2.31), 0-5 (1.45), 0-6 .001, n?=.120

(ever) Mean (SD), Range 0-5
Post-hoc Hochberg GT2
sig differences
Autism only <
Autism+REDs
Mean difference = 1.04,
p =.003, g =.708, 95%
CI [-1.82—(-.26)]
Autism+REDs > REDs
only
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Mean difference = 1.19,
p <.001, g=.787,95%
CI [.49-1.89]
Autism only < REDs
high autistic traits
Mean difference = .88,
p =.038, g =.656, 95%
CI [-1.74—(-.03)]
REDs only < REDs
high autistic traits
Mean difference = -
1.03, p =.003, g =.721,
95% CI [-1.81—(-.25)]
Depression 3603 o 42 (82.4%) 4547 00 30 (83.3%) Pearson y2(3) = 12.77,
(63.2%) (57.9%) p =.005, ¢c = .247
Generalised Anxiety 27 33 (64.7) 38 (50%) 21 (58.3) Pearson x%(3) = 2.770,
Disorder (57.4%) p =.430, ¢c =.115
PTSD (including 8 (16.7%) 14 (27.5%) 19 (25%) 7 (19.4%) Pearson x?(3) = 1.954,
complex PTSD) p=.592, ¢. =.096
OCD 4 (8.5%) 19 (37.3%) 11 10 (27.8%) Pearson x?(3)= 15.515,
(14.5%) p <.001, ¢ =.272
Social Anxiety 7 (14.9%) 13 (25.5%) 11 12 (33.3%) Pearson x?(3)=7.023, p
(14.5%) =.072, ¢c = .247
Personality Disorder 5 (10.6%) 9 (17.6%) 5(6.6%) 10 (27.8%) Pearson x?(3)= 10.268,

p =.016, ¢ = .221
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Autism Autism+REDs REDs REDs high Group comparison
only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
Specific Phobia 1(2.1%) 6(11.8%) 4 (5.3%) 2 (5.6%) Fischer-Freeman-
Halton Exact Test (2-
sided): p = .274
Bipolar Disorder 2 (4.3%) 2 (3.9%) 0 2 (5.6%) Fischer-Freeman-
Halton Exact Test (2-
sided): p =.147
Addiction Disorder 0 0 0 1(2.8%) Fischer-Freeman-
Halton Exact Test (2-
sided): p=.171
Other: 3 (6.4%) 13 (25.5%) 6 (7.9%) 2 (5.6%) Pearson x?(3)= 13.309,
p =.004, ¢. =.252
mentions 7 (14.9%) 6 (11.8%) 7(9.2%) 6 (17.4%)
undiagnosed/suspected
mental health problem
or symptoms in other
mentions body 0 4 (7.8%) 0 0
dysmorphia in other
mentions psychosisin 1 (2.1%) 2 (3.9%) 0 0
other
mentions ADHD in 1(2.1%) 2 (3.9%) 0 1 (2.8%)
other
mentions self-harm 1(2.1%) 2 (3.9%) 3(3.9%) 2(5.6%)

and/or suicidality in
other
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Autism Autism+REDs REDs REDs high Group comparison

only (n=51) only autistic traits and significant post-
(n=47) (n=76) (n=236) hoc comparisons
mentions unusual 4 (8.5%) 3 (5.9%) 1(1.3%) O

eating in other

Note. Tassumption of homogeneity of variance not met (see Table 1, Appendix 13).
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Age at diagnosis and treatment experience. There are a few noteworthy
differences between groups with regard to participant’s diagnostic ages and
treatment experiences. As shown in Table 9, participants in both autism groups were
on average diagnosed in adulthood. However, ‘Autism only’ were significantly older
at the time of their autism diagnosis compared to ‘Autism+REDs,” with a mean
difference of 7.61 years. The effect size of this difference was small. Participants in
the RED groups reported a wide range for both age of RED diagnosis and age at
which their disordered eating symptoms started. Across RED groups, age of
diagnosis ranged from 9-59 years, and age of symptom onset ranged from 3-53
years of age, however there were no significant differences between groups. We
also calculated illness duration, (i.e., the years that had passed since participants
had received their RED diagnosis). The average length of illness was above 7 years
for all RED groups. However, there was a significant difference in illness duration
between ‘Autism+REDs’ and ‘REDs only’, with ‘Autism+REDs’ having lived
significantly longer with their illness (mean difference = 4.77 years). This difference
had a small effect size. There were no significant differences in the proportion of
participants in each RED group, who were receiving treatment for their ED, and who
had been in inpatient treatment.

BMI. As expected, BMI differed significantly between groups. As shown in
Table 9, this was driven by significantly higher BMI in the ‘Autism only’ group
compared to the three RED groups. In line with this, there was a significant
association between group and the proportion of participants who were underweight
with a medium effect size (x?(3) = 61.83, p < .001, ¢: =.560). Fewer participants in

‘Autism only’ had a current BMI below 18.5 compared to the three RED groups.
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It is worth noting that there was a wide range of BMIs among participants. In
‘Autism only,” BMIs ranged from 15.24—-42.77, meaning that this group included
individuals who are considered underweight as well as individuals considered
overweight/obese. Across the RED groups, BMIs ranged from 12.34-30.04. Higher
BMIls in the RED groups occurred mainly among participants with RED diagnoses
other than AN. Across RED groups, those with an AN diagnosis (n = 129) had
significantly lower BMIs (M = 17.08, SD = 2.41), than other RED patrticipants (n = 21,
M =20.90, SD = 3.45) (t(148) = -6.32, p <.001, g = 1.48). This difference had a large
effect size. BMIs of participants with the same ED diagnosis did not differ
significantly between groups (see Table 9). We also asked RED patrticipants to
report their lowest ever weight, if they were 18 years or older at the time. Mean
lowest ever BMI was in the underweight range for all RED groups and did not
significantly differ between RED groups.

Feeding and eating difficulties in childhood. Participants were asked
whether they had experienced any feeding or eating difficulties or unusual eating
behaviours in childhood, and to provide further detail in an open response box. It
should be noted that no information about the severity or impact of these difficulties
was collected.

Content analysis was used to categorise participants’ open responses and
group them together (Elo & Kyngas, 2008). The number of participants who reported
having experienced unusual eating/feeding behaviors in childhood ranged from 51%
in ‘Autism only’ to 76% in ‘REDs high autistic traits.” Overall, the proportion of
participants reporting unusual eating/feeding behaviors in childhood did not
significantly differ between groups. Almost all participants who reported having

experienced unusual eating/feeding behaviors provided details about these in the
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open response box (94% or more for each group). Interestingly, there was a different
pattern in the nature of difficulties experienced between groups. An overview of the
nature of difficulties mentioned by participants in each group is presented in Table
10.

Of those participants who reported having experienced any eating/feeding
difficulties in childhood, 40% described themselves as picky/fussy eaters. This was
particularly common in ‘Autism only’ and ‘Autism+REDs’ compared to ‘REDs only’
and ‘REDs high autistic traits’ groups.

Behaviours in response to sensory aversion to food characteristics were
mentioned by 24% of participants, most commonly in response to food texture. This
was particularly the case for ‘Autism only’ and ‘Autism+REDs,” and to some extend in
‘REDs high autistic traits,” whereas fewer participants in ‘REDs only’ reported these
behaviours.

The opposite pattern emerged for the 26% of participants who described
restrictive eating behaviours resembling early onset symptoms of traditional ED (e.qg.,
driven by fat phobia and/or a desire to influence weight and shape). This was most
common in ‘REDs only’ followed by ‘REDs high autistic traits,” and less common in

‘Autism+REDs’ and ‘Autism only.’
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Table 10

Content analysis of details of eating/feeding difficulties in childhood provided in open response, including percentage of those who

reported childhood issues and the total from each group.
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Current medication status. Participants were asked whether they were
currently taking any medication, and, if so, to specify the type of medication. Anti-
depressants was the most commonly endorsed response option across all groups.
All other response options were collapsed to ‘other.” There was a significant
difference in response pattern across groups, with ‘Autism+REDs’ and ‘REDs high
autistic traits’ being particularly likely to be taking medication.

Other mental health difficulties. Participants completed measures to assess
current levels of anxiety and depression (HADS; Zigmond & Snaith, 1983), and
social anxiety (SPIN; Connor et al., 2000) as part of the testing battery. On the
HADS depression scale, the mean scores of ‘Autism only’ fell into the mild range (0—
7), the scores of ‘Autism+REDs’ and ‘REDs only’ into the moderate range (8-10),
and the scores of ‘REDs high autistic traits’ into the severe range (11+). ‘Autism only’
scored significantly lower than the other three groups, and ‘REDs high autistic traits’
scoring significantly higher than ‘REDs only.” On the HADS anxiety scale, all groups’
mean scores were in the severe range, however, ‘Autism only’ scored significantly
lower than the other three groups. On the SPIN, ‘Autism+REDs’ and ‘REDs high
autistic traits’ scored significantly higher than the other two groups. The effect sizes
for group differences for depression, anxiety and social anxiety were all medium to
large.

Additional mental health diagnoses. We also asked participants whether
they had ever received any additional mental health diagnoses other than REDs and
autism. The average number of additional mental health diagnoses received ranged
from 1.83 (SD = 1.45) in ‘REDs only’ to 3.02 (SD = 1.6) in ‘Autism+REDSs.’
‘Autism+REDs’ and ‘REDs high autistic traits’ reported significantly more additional

metal health diagnoses than ‘Autism only’ and ‘REDs only’ (see Table 9). Group
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differences all had a medium effect size. Across groups, depression (57.9%—-83.3%)
and general anxiety disorder (GAD; 50%—64%) were the most commonly reported
additional diagnoses, followed by post-traumatic stress disorder (PTSD; 16.7%—
27.5%), obsessional compulsive disorder (OCD; 8.5%—-37.3%), social anxiety
(14.5%—33.3%), and personality disorders (6.6%—27.8%). For depression, OCD,
and personality disorders, the portion of participants who reported having received
an additional diagnosis differed significantly between groups, with the largest
proportions of participants endorsing them being in the ‘Autism+REDs’ and ‘REDs
high autistic traits’ groups.

Correlation Between Autistic Traits and BMI

The correlation between autistic traits and BMI in each group was assessed to
explore whether these were negatively correlated, which would be consistent with
the idea that autistic trait scores can be elevated due to effects of starvation.
Correlation coefficients are reported in Table 11. There was a significant positive
correlation between autistic traits and BMI in the ‘Autism only’ group, which
consisted predominantly of participants with healthy weight as well as some in the
overweight range. In this group those with higher BMI tended to present with more
autistic traits. There were no significant correlations between autistic traits and BMI
in any of the RED groups, which included predominantly underweight participants.

Table 11

Correlations between autistic traits (RAADS-14) and BMI for each group

BMI
Autism only (n = 46)* rs = .450, [.151-.667], p = .002, Rs?2 = .203
Autism+REDs (n = 46)* r=.141, [-143-.367], p = .351, R2 =.020
REDs only (n = 73)* rs = -.003, [-.251-.248], p = .983, Rs?2 < .001
REDs high autistic traits (n = rs = -.100, [-.427-.245], p = .592, Rs?2 = .010,

31)*
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Note. The correlation coefficient (r/rs) for each correlation is reported as an
indicator of strength of the bivariate relationship. Bootstrapped 95% Cls are reported
in square brackets. The coefficients of determination (R?/ Rs?) are reported as an
indicator of shared variance.

*reduced sample sizes due to missing BMI data.
Group Differences in Autistic Traits

In this section, group comparisons of mean total scores on measures of
autistic traits are presented. The impact of covariates on main effects of group and
any changes to significance levels of post-hoc comparisons are highlighted. For all
autistic traits-related measures, Table 12 presents mean total scores, estimated

means after adjustments, F statistics for each model, post-hoc comparisons for the

unadjusted model, and changes for adjusted models.
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Table 12

Mean total scores, estimated mean scores after adjustments, and F statistic for each autistic traits-related measure. The

table also shows post-hoc comparisons for the unadjusted model and changes for the adjusted model.

Measure Model Mean (SD) /Estimated Mean After Statistical Significant Post-hoc Comparisons in
Adjustment Result Unadjusted Model and Changes for
Adjusted Model
Autism  Autism+ REDs REDs
only (n REDs (n  only (n high
=47) =51) =76) autistic
traits (n
= 36)
RAADS- Unadjusted 33.28 35.06 11.05 31.00 F(3, 206) = Hochberg's GT2:
14 (7.03) (5.83) (5.80) (5.81) 31230515”;)2 Autism only > REDs only
=76 ’ Mean difference = 22.22, p <.001, g =

3.531, 95% CI [19.22—-25.23]
Autism+REDs > REDs only

Mean difference = 24.01, p <.001, g =
4.131, 95% CI [21.07—26.94]

Autism+REDs > REDs high autistic
traits

Mean difference = 4.06, p = .015, g =
.094, 95% CI [.53-7.59]
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REDs only < REDs high autistic traits

Mean difference = -19.95, p <.001, g =
3.438, 95% CI [-23.23—(-16.67)]

Partially 33.002 35.112 11.162 31.072 F(3, 205) = No change
adjusted 209.37,p
<.001, n?%
=.754
Fully 34.73° 34.05°b 11.70°  29.16°  F(3,202) = Additional significance:
adjusted 221.47, pz Autism only > REDs high autistic
<00L, % traits
=.767
Mean difference = 5.57, p <.001, 95%
CI[1.83-9.30]
RAADS- Unadjusted? .91 (.17) .93 (.13) .64(.35) .84 (.20) Welch's Games-Howell:
14 F(3, -
childhood 102.75) = Autism only > REDs only
ratio 15.06, p < Mean difference = .29, p <.001, g =
001, 2= .916, 95% CI [.15-.41]
212 Autism+REDs > REDs only
Mean difference = .29, p <.001, g =
1.024, 95% CI [.18-.41]
REDs only < REDs high autistic traits
Mean difference = -.21, p =.001, g =
.645, 95% CI [-.34—(-.07)]
Partially 912 .932 .642 .852 F(3, 205) = No change
adjusted’ 17.76,p <
001, n% =
.206
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Fully .90P 93P .64P .87P F(3,202) = No change
adjusted’ 17.58, p <
001, r]zp =
.207
AQ*? Unadjusted™ 35.37 38.45 21.05 33.24 Welch F(3, Games-Howell:
(7.49) (4.15) (6.13) (6.68) 57.52) = -
102.02, p Autism only > REDs only
<.001,n2 Mean difference = 14.31, p <.001, g =
- 609 2.144, 95CI [9.19-19.44]
Autism+REDs > REDs only
Mean difference = 17.40, p <.001, g =
3.207, 95% CI [14.75-20.05]
Autism+REDs > REDs high autistic
traits
Mean difference =5.22, p =.002, g =
.976, 95% CI [1.63-8.81]
REDs only < REDs high autistic traits
Mean difference = -12.18, p <.001, g =
1.932, 95% CI [-15.74—(-8.62)]
Partially 34.85¢ 38.62¢ 21.11° 33.25¢ F(3, 156) = No change
adjusted’ 80.76, p <
001, I‘]Zp =
.608
Fully 35.764 38.10¢ 21.624 32.119 F(3, 153) = No change
adjusted’ 70.03,p <
001, I‘]Zp =
579
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CAT-Q Unadjusted 120.70 130.84 97.72 121.14 F(3, 206) = Hochberg's GT2:
(25.20) (19.64) (23.58) (23.53) 2040.(24,05)5 Autism only > REDs only
_259’ Mean difference = 2.98, p <.001, g =
.949, 95% CI [11.61-34.34]
Autism+REDs > REDs only
Mean difference = 33.21, p <.001, g =
1.499, 95% ClI [22.03—-44.21]
REDs only < REDs high autistic traits
Mean difference = -23.42, p <.001, g =
.994, 95% CI [-35.81—(-11.02)]
Partially 123.072  130.38% 96.842 120.592  F(3, 205) = No change
adjusted 25.89, p <
001, r]zp =
275
Fully 127.24> 126.29° 100.04°* 114.17* F(3,202) = Additional significance:
adjusted 2175, P < Autism+REDS > REDs high autistic
001, n%p = trait
244 rais

Mean difference = 12.12, p = .044, 95%
CI[.18-24.05]

Note. TAssumption of homogeneity of variance not met (see Table 1, Appendix 13).
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*Reduced sample size for AQ comparison due to missing data: Autism only (n = 19), Autism+REDs (n = 33), REDs only (n = 75),
REDs high autistic traits (n = 34).
aCovariate is evaluated at the following value: Age (years) = 32.22.
b Covariates are evaluated at the following values: Age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN
total = 40.16.
¢ Covariate is evaluated at the following value: Age (years) = 30.80.



d Covariates are evaluated at the following values: Age (years) = 30.80, HADS depression = 10.16, HADS anxiety = 14.29, SPIN
total = 40.64.
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RAADS-14. As shown in Table 12, there was a significant effect of group on
RAADS-14 total scores (F(3, 206) = 218.55, p < .001, n? = .76). The pattern of
unadjusted mean RAADS-14 total scores for each group with indication of significant
post-hoc differences is presented in Figure 4.

Figure 4

Unadjusted mean scores for each group and significant group differences for

RAADS-14 total
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Note. Error bars indicate 95% CI. Significant post-hoc differences: ***p < .001,
**p < .01.

As presented in Table 12, post-hoc tests revealed that, as expected, ‘Autism
only,” ‘Autism+REDs’ and ‘REDs high autistic traits’ all scored significantly higher on
the RAADS-14 than ‘REDs only.” The effect sizes for these differences were very
large. In addition, ‘Autism+REDs’ scored significantly higher than ‘REDs high autistic
traits.” This difference had a large effect size. There was no significant difference

between ‘Autism only’ and ‘Autism+REDs’.
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The overall effect of group was maintained in the partially adjusted (F(3, 205)
=209.37, p <.001, n? = .754) and the fully adjusted model (F(3, 202) = 221.47,p <
.001, n?%, = .767). The effect sizes across all three models were large and stayed
almost the same across the three models. The same post-hoc comparisons reached
significance in the partially and fully adjusted model. In addition, in the fully adjusted
model, the estimated mean RAADS-14 total score in ‘Autism only’ was significantly
higher than the estimated mean in ‘REDs high autistic traits’ (see Table 12).

RAADS childhood ratio. As shown in Table 12, there was a significant effect
of group on the RAADS childhood ratio (Welch’s F(3, 102.75) = 15.06, p < .001, n® =
.212). Figure 5 presents unadjusted means for the RAADS childhood ratio for each
group, with indication of significant post-hoc differences.

Figure 5

Unadjusted mean scores for each group and significant group differences for

RAADS-14 childhood ratio
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Note. Error bars indicate 95% CI. Significant post-hoc differences: ***p < .001.
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Post-hoc tests revealed that ‘Autism only,” ‘Autism+REDs,’ and ‘REDs high
autistic traits’ had a significantly higher RAADS-14 childhood ratio than ‘REDs only.’
These group differences had medium to large effect sizes.

The overall effect of group was maintained in the partially adjusted (F(3, 205)
=17.76, p < .001, n?, = .206) and the fully adjusted model (F(3, 202) = 17.58, p <
.001, n% = .207). The effect size for all three models was large and stayed almost
the same across models, but got slightly smaller with more adjustments. The same
post-hoc comparisons reached significance in the partially and fully adjusted models.

AQ. As shown in Table 12, there was a significant effect of group on AQ total
scores (Welch F(3, 57.52) = 102.02, p < .001, n? = .609). Figure 6 presents
unadjusted means for AQ total scores for each group with indication of significant
post-hoc differences.

Figure 6

Unadjusted mean scores for each group and significant group differences for

AQ total scores
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Note. Error bars indicate 95% CI. Significant post-hoc differences: ***p < .001,
**p < .01.

Post-hoc tests revealed that, as expected, ‘Autism only,” ‘Autism+REDs,’ and
‘REDs high autistic traits’ scored significantly higher than the ‘REDs only’ group,
indicating more autistic traits. In addition, ‘Autism+REDs’ had significantly higher AQ
scores than ‘REDs high autistic traits.” These group differences had large to very
large effect sizes. There was no significant difference between ‘Autism only’ and
‘Autism+REDs’.

The overall effect of group was maintained in the partially adjusted (F(3, 156)
= 80.76, p < .001, n?, = .608) and the fully adjusted model, (F(3, 153) = 70.03, p <
.001, n?%, = .579). The effect size for all three models was large and stayed almost
the same across models, but got slightly smaller with more adjustments. The same
post-hoc comparisons reached significance in the partially and fully adjusted models.

CAT-Q. As shown in Table 12, there was a significant effect of group on CAT-
Q total scores (F(3, 206) = 24.04, p < .001, n? = .259). Figure 7 presents unadjusted
means for CAT-Q total scores for each group with indication of significant post-hoc
differences.

Figure 7

Unadjusted mean scores for each group and significant group differences for

CAT-Q total score
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Post-hoc tests revealed that ‘Autism only,” ‘Autism+REDs,’ and ‘REDs high
autistic traits’ had significantly higher CAT-Q scores (indicating more camouflaging
behaviours) than ‘REDs only.” These group differences had large effect sizes.

The overall effect of group was maintained in the partially adjusted (F(3, 205)
= 25.89, p <.001, n? = .275) and the fully adjusted model, (F(3, 202) = 21.75, p <
.001, n?, = .244). The effect size for all three models was large and stayed almost
the same across models, but got slightly larger when adjusting for age, and smaller
with for the fully adjusted model. The same post-hoc comparisons reached
significance in the partially and fully adjusted models. In addition, in the fully adjusted
model the estimated mean for ‘Autism+REDs’ was significantly higher than the
estimated mean for ‘REDs high autistic traits.’

Group Differences in Traditional Disordered Eating Symptoms
In this section, group comparisons of the EDE-Q global scale, measuring

overall traditional disordered eating symptoms, are presented, followed by group
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comparisons of individual EDE-Q subscales. The impact of covariates on main
effects of group and any changes to significance levels of post-hoc comparisons are
highlighted.

EDE-Q global. Table 13 presents mean EDE-Q global scores, estimated
means after adjustments for each group, F statistics, post-hoc comparisons for the

unadjusted model, and changes for adjusted models.
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Table 13

Mean EDE-Q global scores for each group, estimated mean scores after adjustments, and F statistic. The table also shows

post-hoc comparisons for the unadjusted model and changes for the adjusted models.

Measure Model Mean (SD) /Estimated Mean After Statistical Significant Post-hoc Comparisons in
Adjustment Result Unadjusted Model and Changes for
Adjusted Model

Autism  Autism+ REDs REDs
only (n REDs (n  only (n high

=47) =51) =76) autistic
traits (n
= 36)
EDE-Q Unadjusted 1.73 3.46 413 4.49 F(3, 206) = Hochberg's GT2:
global 3y @43 (@19 (113 42D auism only < AutismREDS
_391' Mean difference = 1.73, p <.001, g =

1.259, 95% CI [1.05-2.41]
Autism only < REDs only

Mean difference = 2.40, p <.001, g =
1.940, 95% CI [1.78-3.03]

Autism only < REDs high autistic
traits

Mean difference = 2.76, p <.001, g =
2.23, 95% CI [2.01-3.51]

Autism+REDs < REDs only
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Mean difference = .36, p =.023, g =
519, 95% CI [.06-1.28]

Autism+REDs < REDs high autistic
traits

Mean difference = 1.03, p =.001, g =
.783, 95% CI [.30-1.76]

Partially 1.692 3.472 4,152 4.502 F(3, 205) = No changes
adjusted 41.38, p <

001, r]zp =

377
Fully 2.21P 3.24b 4.22b 4.01b F(3,202) = No changes
adjusted 28.54,p <

001, r]zp =

.298

Note. TAssumption of homogeneity of variance not met (see Table 1, Appendix 13).
aCovariate is evaluated at the following value: Age (years) = 32.22.
b Covariates are evaluated at the following values: Age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN
total = 40.16.
¢ Covariate is evaluated at the following value: Age (years) = 30.80.
d Covariates are evaluated at the following values: Age (years) = 30.80, HADS depression = 10.16, HADS anxiety = 14.29, SPIN
total = 40.64.
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As shown in Table 13, there was a significant effect of group on EDE-Q global
scores (F(3, 206) = 44.12, p < .001, n? = .391). Figure 8 presents unadjusted means
for EDE-Q global scores for each group with indication of significant post-hoc
differences.

Figure 8

Unadjusted mean scores for each group and significant group differences for

EDE-Q global scores
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Note. Error bars indicate 95% CI. Significant post-hoc differences: ***p < .001,
**p <.01.

Post-hoc tests revealed that, as expected, ‘Autism only’ scored significantly
lower than ‘Autism+REDs,” ‘REDs high autistic traits,” and ‘REDs only’ (indicating
that ‘Autism only’ had fewer traditional disordered eating symptoms). Further,
‘Autism+REDs’ scored significantly lower than ‘REDs only’ and ‘REDs high autistic

traits.” These group differences had medium to large effect sizes.
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The overall effect of group was maintained in the partially adjusted (F(3, 205)
= 41.38, p <.001, n?, = .377), and the fully adjusted model, (F(3, 202) = 28.54, p <
.001, n?%, = .298). The effect size for all three models was large, but got slightly
smaller with more adjustments. The same post-hoc comparisons reached
significance in the partially and fully adjusted models.

EDE-Q subscales. In addition to EDE-Q global scores, patterns in responses
across EDE-Q subscales were compared, to assess the role of weight and shape
concerns for traditional disordered eating symptoms in autistic women with REDs.

Box’s test of equality of covariance was violated (Box’'s M = 84.87, F(30,
76704.71) = 2.73, p <.001). According to Levene’s test (see Table 1, Appendix 13),
the assumption of equality of variance for individual subscale scores was met for all
subscales, apart from the EDE-Q shape concern and weight concern subscales.
Mauchly’s test of sphericity indicated that the assumption of sphericity had been
violated (x?(5) = 55.88, p < .001), so Huynh-Feldt corrections were applied (¢ = .89).

Unadjusted and adjusted main effects for subscale, group and interaction of
subscale by group for reach EDE-Q subscale are presented in Table 14.

Table 14

Mixed-design ANOVA main effects of subscale, group, and interaction for

EDE-Q subscales in the unadjusted, partially and fully adjusted model

Measure Mein effect Model Statistical Result

EDE-Q Subscale Unadjusted F(2.67, 550.75) = 58.79, p <.001, n?

subscales =.222
Partially F(2.70, 552.87) = 8.69, p < .001, n%
adjusted =.041
Fully F(2.74,553.64) =1.19, p = .313, n% =
adjusted .006

Group Unadjusted F(3, 206) = 45.51, p <.001, n?=.399
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Partially F(3, 205) = 42.59, p <.001, n?% =
adjusted .384
Fully F(3, 202) = 29.35, p <.001, n?% =
adjusted .304

Subscale Unadjusted F(8.02,550,75) = .642, p =.742, n? =
by Group .009

Partially F(8.09, 552.87) =.440, p = .901, n?%, =
adjusted .006

Fully F(8.22, 553.64) = .396, p = .927, % =
adjusted .006

The patterns of unadjusted mean scores for EDE-Q subscales by group are
presented in Figure 9. Subscale scores for the EDE-Q followed the same pattern for
all groups.

Figure 9
Subscale scores for EDE-Q (a) and SWEAA subscales (b) by group
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[ Autism only

M Autism+REDSs

M REDs only

[ REDs high autistic traits
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EDE-Q Subscales

Note. Error bars indicate 95% CI.
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We observed a significant main effect of subscale (F(2.67, 550.75) = 58.79, p
<.001, n? = .222), indicating that there were differences between subscales across
groups. In line with our comparison of group’s EDE-Q global scores, which combines
EDE-Q subscale scores, there was a significant main effect of group (F(3, 206) =
45,51, p <.001, n? = .399), indicating that there were differences between groups
across EDE-Q subscales. There was no significant interaction effect between
subscale and group (F(8.02, 550,75) = .642, p = .742, n? = .009). This indicates that
the pattern of scores across EDE-Q subscales remained the same across groups.

Post-hoc pairwise comparisons between groups for each subscale are

presented in Table 15.
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Table 15

Mean EDE-Q subscale scores and estimated mean scores after adjustment. The table also shows post-hoc comparisons for

the unadjusted model and changes for the adjusted model.

Measure Model Mean (SD) /Estimated Mean After Significant Pairwise Comparisons with
Adjustment Bonferroni Adjustment for Multiple
Comparison.

Autism  Autism+ REDs REDs
only (n REDs (n only (n high

= 47) =51) =76) autistic
traits (n
= 36)
EDE-Q Unadjusted 1.70 3.30 3.86 4.26 Autism only < Autism+REDs:
restraint (1.63) (1.66) (1.58) (1.64) Mean difference = -1.59, p < .001, g = .982,

95% ClI [-2.47—(-.72)]
Autism only < REDs only:

Mean difference = -2.15, p <.001, g =
1.351, 95% CI [-2.95—(-1.35)]

Autism only < REDs high autistic traits:

Mean difference = -2.55, p <.001, g =
1.566, 95% CI [-3.51—(-1.60)]

Autism+REDs < REDs high autistic traits:

Mean difference = -.96, p =.042, g = .581,
95% CI [-1.90—(-.02)]
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Partially 1.572
adjusted

3.322

3.902

4.292

No changes

Fully 1.87°
adjusted

3.12b

3.96°

4.06°

Autism+REDS < REDs high autistic traits
is no longer significant

Additional significance:
Autism+REDS < REDS only:

Mean difference = -1.90, p <.001, 95% ClI [-
2.74—(-1.05)]

EDE-Q Unadjusted 0.94
eating (1.13)
concerns

2.89
(1.50)

3.57
(1.29)

3.90
(1.36)

Autism only < Autism+REDs:

Mean difference = -1.95, p <.001, g = 1.46,
95% ClI [-2.67—(-1.24)]

Autism only < REDs only:

Mean difference = -2.63, p <.001, g =
2.135, 95% CI [-3.28—(-1.97)

Autism only < REDs high autistic traits:

Mean difference =-2.96, p <.001, g =
2.397, 95% CI [-3.74—(-2.18)]

Autism+REDs < REDs only:

Mean difference = -.67, p =.032, g = .494,
95% CI [-1.31—(-.04)]

Autism+REDs < REDs high autistic traits:

Mean difference =-1.01, p <.001, g =.700,
95% CI [-1.78—(-.42)]

Partially 0.932
adjusted

2.892

3.908

3.9028

No changes
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Fully
adjusted

1.33°

2.68P

3.66°

3.49P

No changes

EDE_Q Unadjusted?

shape
concerns

2.17
(1.58)

4.00
(1.75)

4.74
(1.32)

5.10
(1.10)

Autism only < Autism+REDs:

Mean difference = -1.83, p <.001, g =
1.100, 95% CI [-2.62—(-1.04)

Autism only < REDs only:

Mean difference = -2.57, p <.001, g =
1.804, 95% CI [-3.29—(-1.85)

Autism only < REDs high autistic traits:

Mean difference =-2.93, p <.001, g =
2.103, 95% ClI [-3.79—(-2.06)

Autism+REDs < REDs only:

Mean difference = -.74, p =.035, g = .491,
95% CI [-1.45—(-.033)]

Autism+REDs < REDs high autistic traits:

Mean difference = -1.10, p =.004, g = .725,
95% CI [-1.95—(-.25)]

Partially
adjusted?

2.132

4.012

4.762

5.112

No changes

Fully
adjusted?

2.54b

3.72b

4.89°

4.71P

No changes

EDE_Q Unadjusted
weight
concerns

2.07
(1.49)

3.66
(1.84)

4.37
(1.57)

4.78
(1.23)

Autism only < Autism+REDs:

Mean difference = -1.59, p <.001, g = .946,
95% CI [-2.43—(-.74)]

Autism only < REDs only:

185



Mean difference = -2.30, p <.001, g =
1.493, 95% CI [-3.08—(-1.52)]

Autism only < REDs high autistic traits:

Mean difference = -2.71, p <.001, g =
1.959, 95% CI [-3.63—(-1.78)]

Autism+REDs < REDs high autistic traits:

Mean difference = -1.12, p =.008, g = .693,
95% CI [-2.03—(-.21)]

Partially 2.092 3.662 4.372 4.772 No changes

adjusted

Fully 2.48P 3.42b 4.49b 4.32b Autism only < Autism+REDs no longer
adjusted? significant

Additional significance:
Autism+REDs < REDs only:

Mean difference = -1.04, p =.001, 95% ClI [-
1.76—(-.32)]

Note. TAssumption of homogeneity of variance not met (see Table 1, Appendix 13).
aCovariate is evaluated at the following value: Age (years) = 32.22.
b Covariates are evaluated at the following values: Age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN
total = 40.16.
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There were significant differences between ‘Autism only’ and the three RED
groups for all subscales of the EDE-Q, with ‘Autism only’ scoring lower than the other
three groups on all subscales. In addition, ‘Autism+REDs’ scored significantly lower
than ‘REDs high autistic traits’ on all subscales. ‘Autism+REDs’ also scored
significantly lower than ‘REDs only’ on the EDE-Q eating concern and EDE-Q shape
concern subscale, but not on the restraint and weight concerns subscales. The
majority of effect sizes for these group difference were large, with some medium
effect sizes (see Table 15).

Impact of adjustment on main effects and group differences on EDE-Q
subscales. Main effects were maintained in the partially and fully adjusted model,
apart from the main effect of subscale for the EDE-Q, which was no longer
significant in the fully adjusted model (see Table 15). This suggests that differences
between subscale scores across the sample were in part driven by differences in co-
occurring mental health difficulties. Unadjusted mean scores, estimated means for
the adjusted models, post-hoc comparisons between groups for the unadjusted
model and changes for the adjusted models for each subscale are presented in
Table 15. For individual EDE-Q subscales, the same pairwise comparisons reached
significance in the partially adjusted models. In the fully adjusted model, the same
pairwise comparisons reached significance for the EDE-Q eating concerns and EDE-
Q shape concerns subscale. However, for the EDE-Q restraint subscale the
difference between ‘Autism+REDs’ and ‘REDs high autistic traits’ was no longer
significant, and for the EDE-Q weight concerns subscale the difference between
‘Autism only’ and ‘Autism+REDs’ was no longer significant. Instead, ‘REDs only’
scored significantly higher than ‘Autism+REDs’ on the EDE-Q restraint and weight

concerns subscales in the fully adjusted model.
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Group Differences in Autism-Specific Unusual Eating Behaviours

In this section, group comparisons of SWEAA total scores, measuring overall
autism-specific unusual eating behaviours are presented, followed by group
comparisons for individual SWEAA subscales. The impact of covariates on main
effects of group and any changes to significance levels of post-hoc comparisons are
highlighted.

SWEAA total. Table 16 presents mean SWEAA total scores for each group,
estimated means after adjustments, F statistics, post-hoc comparisons for the

unadjusted model, and changes for adjusted models.
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Table 16

Mean SWEAA total scores for each group, estimated mean scores after adjustments, and F statistic. The table also shows

post-hoc comparisons for the unadjusted model and changes for the adjusted model.

Measure Model Mean (SD) /Estimated Mean After Statistical Significant Post-hoc Comparisons in
Adjustment Result Unadjusted Model and Changes for
Adjusted Model

Autism  Autism+ REDs REDs
only (n REDs (n  only (n high

=47) =51) =76) autistic
traits (n
= 36)
SWEAA  Unadjusted 31.47 50.31 36.86 50.43 F(3, 206)= Hochberg's GT2:
total (12.15) (11.09) (12.55) (9.89) 302614}15)5 Autism only < Autism+REDs
:319’ Mean difference = 18.84, p <.001, g =

1.623, 95% CI[12.56-25.12]
Autism+REDs > REDs only

Mean difference = 13.46, p <.001, g =
1.122, 95% CI [7.83-19.08].

Autism only < REDs high autistic
traits
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Mean difference = 18.96, p <.001, g =
1.688, 95% CI [12.08-25.84].

REDs only < REDs high autistic traits

Mean difference = -13.57, p <.001, g =
1.153, 95% CI [-19.86—(-7.29)]

Partially 30.732 50.462 37.142 50.612 F(3, 205) = Additional significance:
adjusted 32.91,p < Autism only < REDs only
001, n% =
325 Mean difference = 6.41, p = .032, 95%
Cl [-12.49—(-.34)].
Fully 34.78P 48.54° 37.83° 46.58° F(3,202) = No changes
adjusted 16.37,p <
001, n% =
196

Note. 2 Covariate is evaluated at the following value: Age (years) = 32.22.
b Covariates are evaluated at the following values: Age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN

total = 40.16.
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As shown in Table 16, there was a significant effect of group on SWEAA total
scores, (F(3,206) = 32.14, p < .001, n? = .319). Figure 10 presents unadjusted
means for SWEAA total scores for each group with indication of significant post-hoc
differences.

Figure 10

Unadjusted mean scores for each group and significant group differences for

SWEAA total scores
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Note. Error bars indicate 95% CI. Significant post-hoc differences: ***p < .001.

Post-hoc tests revealed that ‘Autism only’ and ‘REDs only’ both had
significantly lower SWEAA total scores than ‘Autism+REDs’ and ‘REDs high autistic
traits’ (indicating fewer autism-related unusual eating behaviours). These group
differences had large effect sizes.

The overall effect of group was maintained in the partially adjusted (F(3, 205)

=41.38, p <.001, n% = .377) and the fully adjusted model (F(3, 202) = 28.54, p <
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.001, n?%, = .298). The effect size for all three models was large, but became slightly
smaller with more adjustments. The same post-hoc comparisons reached
significance in the partially and fully adjusted models. In addition, in the partially
adjusted model the estimated mean SWEAA total score for the ‘Autism only’ group
was significantly smaller than the estimated mean for the ‘REDs only’ group.

SWEAA subscales. In addition to SWEAA total scores, patterns in responses
across SWEAA subscales were assessed to explore potential drivers for autism-
specific unusual eating behaviours in autistic women with REDs.

Box’s test of equality of covariance was violated (Box’s M = 2000.93, F(135,
61188.06) = 1.363, p = .003). According to Levene’s test (see Table 1, Appendix 13),
the assumption of quality of variance for individual subscale scores was met for all
subscales, apart from SWEAA motor control, SWEAA purchase of food, SWEAA
disturbed eating behaviour. Mauchly’s test indicated that the assumption of sphericity
had been violated (x?(35) = 319.19, p < .001); therefore, Greenhouse-Geisser
corrections were applied (¢ = .70).

Unadjusted and adjusted main effects for subscale, group and interaction of
subscale by group for SWEAA subscales are presented in Table 17.

Table 17

Mixed-design ANOVA main effects of subscale, group, and interaction for

SWEAA subscales in the unadjusted, partially and fully adjusted model

Measure Mein effect Model Statistical Result
SWEAA Subscale Unadjusted F(5.56, 2246.20) = 101.90, p < .001,
subscales n?=.331

Partially F(5.55, 1137.93) = 7.345, p < .001,
adjusted n% = .034

Fully F(5.85, 1107.35) = 4.74, p = .031, n?%
adjusted =.023
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Group Unadjusted F(3, 206) = 27.29, p <.001, n?> = .284

Partially F(3, 205) = 28.02, p <.001, n?%, =
adjusted 291

Fully F(3, 202) =13.81, p <.001, n% =
adjusted 170

Subscale Unadjusted F(16.69, 1146) = 6.206, p <.001, n? =
by group .083

Partially F(16.65, 1137.93) = 6.15, p < .001,
adjusted n% = .083

Fully F(5.85, 1107.35) = 4.86, p < .001, n%
adjusted =.064

The pattern of unadjusted mean scores for SWEAA subscales by group is
presented in Figure 11. Pattern of subscale scores on the SWEAA varied between
groups.

Figure 11

Subscale scores for SWEAA subscales by group
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There was a significant main effect of subscale on SWEAA subscale scores
(F(5.56, 2246.20) = 101.90, p < .001, n?, = .331), a significant main effect of group
(F(3, 206) = 27.29, p < .001, n%, = .284), and a significant interaction effect between
subscale and group (F(16.69, 1146) = 6.206, p < .001, n% = .083). This indicates
that there were differences between subscales across groups, and between groups
across subscales, and that groups had different patterns of scores across SWEAA
subscales.

Post-hoc pairwise comparisons of groups for each SWEAA subscale are

presented in Table 18.
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Table 18

Mean SWEAA subscale scores and estimated mean scores after adjustment. The table also shows post-hoc comparisons

for the unadjusted model and changes for the adjusted model.

Measure Model Mean (SD) /Estimated Mean After Significant Pairwise Comparisons with
Adjustment Bonferroni Adjustment for Multiple
Comparison.

Autism Autism+ REDs REDs
only (n= REDs (n only (n= high

47) =51) 76) autistic
traits (n
= 36)
SWEAA Unadjusted 44.87 58.73 36.24 57.70 Autism only < Autism+REDs:
perception (20.56) (18.59) (18.73) (16.96) Mean difference = -13.86, p = .002, g =

.673, 95% CI [-24.01—(-3.71)]
Autism+REDs > REDs only:

Mean difference = 22.49, p <.001, g =
1.204, 95% CI [13.41-31.57]

Autism only < REDs high autistic
traits:

Mean difference =-12.83, p =.014, g =
.631, 95% CI [-23.94—(-1.71)]

REDs only < REDs high autistic traits:
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Mean difference = -21.46, p <.001, g =
1.180, 95% CI [-31.61—(-11.31)]

Partially 43.962

adjusted

58.912

36.582 57.912

No change

Fully 48.31°
adjusted

56.13°

37.67° 52.59b

Autism only < Autism+REDs no longer
significant

Autism only < REDs high autistic traits
no longer significant

Additional significance:
Autism only > REDs only:

Mean difference = 11.65, p = .010, 95%
ClI[1.94-21.36]

SWEAA
motor
control

2257
(16.21)

Unadjusted?

27.73
(20.07)

12.51
(10.49)

23.71
(16.22)

Autism only > REDs only:

Mean difference = 10.06, p =.004, g =
776, 95% CI [2.38-17.73]

Autism+REDs > REDs only:

Mean difference = 15.22, p <.001, g =
1.010, 95% CI [7.73-22.71]

REDs only < REDs high autistic traits:

Mean difference = -11.20, p =.003, g =
.889, 95% CI [2.83-19.57]

Partially 23.162

adjusted’

27.622

12.292 23.572

No change

Fully 25.86°
adjustedT

26.52°

12.65° 20.85P

REDs only < REDs high autistic traits
no longer significant
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SWEAA Unadjusted™ 42.20 68.46 49.12 65.05 Autism only < Autism+REDs:
purchase (25.14) (23.76) (21.06) (20.30) Mean difference = -26.27, p < .001, g =

of food 1.075, 95% CI [-40.18—(-12.36)]

Autism only < REDs high autistic
traits:

Mean difference = -22.85, p =.001, g =
.986, 95% CI [-38.08—(-7.61)]

Autism+REDs > REDs only:

Mean difference = 19.34, p <.001, g =
.872, 95% CI [6.89-31.79]

REDs high autistic traits> REDs only:

Mean difference = 15.92, p = .016, g =
.765, 95% CI [2.01-29.84]

Partially 41.412 68.622 49.422 65.232 No change
adjustedT®

Fully 44.76° 66.42° 50.96° 60.72° Autism only < REDs high autistic traits
adjusted no longer significant

REDs only < REDs high autistic traits
no longer significant

SWEAA Unadjusted 34.31 62.99 49.40 63.54 Autism only < Autism+REDs:
eating (19.16) (17.87) (21.06) (19.14) Mean difference = -28.68, p < .001, g =

behaviour 1.550, 95% Cl [-39.23—(-18.14)]
Autism only < REDs only:
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Mean difference = -15.09, p <.001, g =
741, 95% CI [-24.76—(-5.41)]

Autism only < REDs high autistic
traits:

Mean difference = -29.23, p <.001, g =
1.526, 95% CI [-40.78—(-17.68)]

Autism+REDs > REDs only:

Mean difference = 13.59, p =.001, g =
.685, 95% CI [4.16—23.03]

REDs only < REDs high autistic traits:

Mean difference = -14.15, p =.003, g =
.691, 95% CI [-24.70—(-3.60)]

Partially 31.752 63.492 50.362 64.142 No change

adjusted

Fully 36.04° 61.93° 50.49° 60.48° REDs only < REDs high autistic traits

adjusted no longer significant
SWEAA Unadjusted 32.74 63.81 48.68 64.70 Autism only < Autism+REDs:
mealtlmg_ (19.77)  (1652)  (2220)  (17.47)  Mjean difference = -31.08, p < .001, g =
;LS”“’“” n 1.712, 95% CI [-41.64—(-20.51)]

Autism only < REDs only:

Mean difference = -15.95, p =.001, g =
.748, 95% CI [-25.64—(-6.25)]

Autism only < REDs high autistic
traits:

Mean difference = -31.97, p <.001, g =
1.699, 95% CI [-43.55—(-20.40)]
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Autism+REDs > REDs only:

Mean difference = 15.13, p <.001, g =
752, 95% ClI [5.67—24.59]

REDs only < REDs high autistic traits:

Mean difference = -16.03, p <.001, g =
.770, 95% CI [-26.60—(-5.45)]

Partially 31.582
adjusted

64.042

49.122

64.982

No change

Fully 37.86°
adjusted’

60.32°

50.94°

58.22P

REDs only < REDs high autistic traits
no longer significant

SWEAA
social
situations
at
mealtime

Unadjusted 35.28
(11.39)

50.44
(13.56)

39.34
(13.36)

49.38
(13.46)

Autism only < Autism+REDs:

Mean difference = -15.15, p <.001, g =
1.206, 95% CI [-22.16—(-8.14)]

Autism+REDs> REDs only:

Mean difference = 11.10, p <.001, g =
.826, 95% CI [4.82—-17.37]

Autism only < REDs high autistic
traits:

Mean difference = -14.09, p <.001, g =
1.144, 95% CI [-21.77—(-6.41)]

REDs only < REDs high autistic traits:

Mean difference =-10.03, p =.001, g =
.750, 95% CI [-17.05—(-3.02)]

Partially 34.402
adjusted

50.622

39.682

49.582

No change
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Fully
adjusted

36.79°

50.21°

39.29° 47.85°

No changes

SWEAA UnadjustedT
other

disturbed

eating

behaviours

9.26
(9.70)

32.35
(12.97)

30.14 40.54
(12.91)  (19.64)

Autism only < Autism+REDs:

Mean difference = -23.09, p <.001, g =
2.004, 95% CI [-30.48—(-15.70)]

Autism only < REDS only:

Mean difference = -20.88, p <.001, g =
1.771, 95% CI [-27.66—(-14.10)]

Autism only < REDs high autistic
traits:

Mean difference = -31.28, p <.001, g =
2.108, 95% CI [-39.37—(-23.18)]

Autism+REDs < REDs high autistic
traits:

Mean difference = -8.19, p =.040, g =
510, 95% CI [-16.14—(-.23)]

REDs only < REDs high autistic traits:

Mean difference =-10.40, p =.001, g =
.676, 95% CI [-17.79—(-3.01)]

Partially
adjusted?

9.202

32.372

30.162 40.552

No changes

Fully
adjusted?

12.63°

30.76"°

30.79° 37.04P

Autism+REDs < REDs high autistic
traits no longer significant

REDs only < REDs high autistic traits
no longer significant
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SWEAA Unadjusted 36.70 47.79 43.42 43.43 No significant differences

hunger (26.25) (22.74) (22.68) (20.85)
and satiety
Partially 37.112 47.722 43.272 43.342 No changes
adjusted
Fully 40.05° 47.16° 42.9° 41.05° No changes
adjusted
SWEAA Unadjusted 25.53 38.24 19.76 35.42 Autism+REDs > REDs only:
3';1“;?:3& (28.78) (30.96) (25.98) (30.10) Mean difference = 18.47, p = .003, g =
.661, 95% CI [4.69-32.26]
REDs only < REDs high autistic traits:
Mean difference = -15.65, p =.044, g =
572, 95% CI [-31.06—(-.24)]
Partially 23.982 38.542 20.352 35.782 No changes
adjusted
Fully 28.96° 36.04° 21.15° 31.13P REDs only < REDs high autistic traits
adjusted no longer significant

Note. TAssumption of homogeneity of variance not met (see Table 1, Appendix 13).
aCovariate is evaluated at the following value: Age (years) = 32.22.
b Covariates are evaluated at the following values: Age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN
total = 40.16.
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On almost all SWEAA subscales, either ‘Autism+REDs’ or ‘REDs high autistic
traits’ scored highest, generally without statistically significant differences between
these groups. The only exception was the SWEAA other disturbed eating behaviour
subscale, on which ‘REDs high autistic traits’ scored significantly higher than
‘Autism+REDs.’

Both ‘Autism only’ and ‘REDs only’ scored significantly lower than the other
two groups on the SWEAA perception, SWEAA purchase of food, SWEAA eating
behaviour, SWEAA mealtime surroundings, and the SWEAA social situation
subscales. For the SWEAA perception, SWEAA purchase of food, and SWEAA
social situation subscales ‘Autism only’ and ‘REDs only’ scored similarly, whereas
‘REDs only’ scored significantly higher than ‘Autism only’ on the SWEAA eating
behaviour and SWEAA mealtime surroundings subscales.

On the SWEAA motor control subscale, ‘Autism only’ scored similarly to
‘Autism+REDs’ and ‘REDs high autistic traits,” and ‘REDs only’ scored significantly
lower than the other three groups.

On the SWEAA other disturbed eating behaviour subscale, ‘REDs only’
scored similarly to ‘Autism+REDs,’ but significantly lower than ‘REDs high autistic
traits.’” ‘Autism only’ scored significantly lower than all three other groups on this
subscale.

On the SWEAA hunger and satiety subscale, there were no statistically
significant differences between any of the groups.

On the SWEAA simulations capacity subscale, ‘Autism only’ scored similarly
to ‘Autism+REDs’ and ‘REDs high autistic traits.” ‘REDs only’ scored significantly
lower than ‘Autism+REDs’ and ‘REDs high autistic traits,’ but not significantly lower

than ‘Autism only.’
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The majority of effect sizes for these group differences were large, with some
medium effect sizes (see Table 18).

Impact of adjustment on main effects and group difference on SWEAA
subscales. Main effects were maintained in the partially and fully adjusted model.
Unadjusted mean scores, estimated means for the adjusted models, post-hoc
comparisons between groups for the unadjusted model and changes for the adjusted
models for subscale are presented in Table 18. For individual SWEAA subscales,
the same pairwise comparisons reached significance in the partially adjusted model
for all subscales. For the SWEAA hunger and satiety and SWEAA social situations at
mealtime subscales, pairwise comparisons also did not change significance in the
fully adjusted models. For the remaining subscales, there were some changes in the
fully adjusted model. For the SWEAA motor control, SWEAA purchase of food,
SWEAA other eating behaviours, SWEAA mealtime surroundings, SWEAA other
disturbed eating behaviours, and SWEAA simultaneous capacity subscales, the
difference between ‘REDs high autistic traits’ and ‘REDs only’ was no longer
significant. In addition, for the SWEAA other disturbed eating behaviours subscale,
the difference between ‘Autism+REDs’ and ‘REDs high autistic traits’ was also no
longer significant. For the SWEAA purchase of food and SWEAA perception
subscales, the difference between ‘Autism only’ and ‘REDs high autistic traits’ was
no longer significant. For the SWEAA perception subscale, the difference between
‘Autism only’ and ‘Autism+REDs’ was also no longer significant. However, in the fully
adjusted model ‘Autism only’ scored significantly higher than ‘REDs only’ on the
SWEAA perception subscale.

SWEAA pica subscale. The SWEAA pica subscale was analysed separately

using a non-parametric test due to non-normality (see above, Chapter 3, for details
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on assessment of normality). The scores of all groups were heavily skewed, with the
majority of participants scoring zero on this subscale. Table 19 presents descriptive
statistics and group comparison for the SWEAA pica subscale by group.

Table 19

Descriptive statistics and group comparison for the SWEAA pica subscale

‘Autism ‘Autism+R  ‘REDs ‘REDs high Group
only’ (n = EDs’ (n = only’ (n=  autistic traits’ Comparison
47) 51) 76) (n = 36)
Mean 12.77 5.39 (17.55) 1.64(8.50) 7.64 (15.61) H(3)=11.270,
(SD) (27.52) p =0.010

A Kruskal-Wallis H test showed that there were statistically significant
differences in SWEAA pica subscale scores between groups (H(3) = 11.270, p =
.010). Post-hoc pairwise comparison revealed that this was driven by the following
group differences: 'REDs only’ scored significantly lower than ‘REDs high autistic
traits’ (p =.010) and ‘Autism only’ (p = .004). We did not re-run this analysis
controlling for age and levels of other co-occurring conditions.

Discussion

The current chapter describes and compares the demographics and
background variables of participants in Study 2, as well as their presentation of
autistic traits and disordered eating-related symptoms. This situates the sample and
allows us to gain a better understanding of the clinical presentation of autistic women
with REDs. Thus, the current chapter provides initial insights into the validity of the
theoretical model presented in Chapter 2.

Autistic women with REDs (‘Autism+REDs’) were compared to autistic women
without REDs (‘Autism only’), and non-autistic women with REDs (‘REDs only’), with

these comparison groups having been planned a priori. In addition, in the course of
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the study we identified a fourth group, women with REDs and high autistic traits but
no autism diagnosis (‘REDs high autistic traits’), who were also included in the
analyses. We repeated each analysis controlling for differences in age and levels of
co-occurring mental health difficulties to determine whether these differences affect
the presentation of autistic traits and disordered eating between groups.

With regard to the level and nature of autistic traits in autistic women with
REDs, the ‘Autism+REDs’ group presented similarly to ‘Autism only’ in terms of their
autistic traits, and the levels of autistic traits were significantly higher in both autism
groups compared to ‘REDs only’. With regard to traditional disordered eating-
symptoms, ‘Autism+REDs’ presented with lower overall symptoms, as well as lower
shape, but not weight concerns, than ‘REDs only’. They also presented with
significantly lower eating concerns (i.e., preoccupation with eating, fear of losing
control, and feelings of shame and guilt around eating; EDE-Q; Fairburn & Beglin,
2008). Differences in the presentation of traditional disordered eating symptoms
between ‘Auitms+REDs’ and ‘REDs only’ became more distinct after controlling for
differences in co-occurring mental health difficulties. With regard to autism-specific
unusual eating disorder symptoms, ‘Auitsm+REDs’ presented with significantly
higher levels than both ‘Autism only’ and ‘REDs only’.

The ‘REDs high autistic traits’ group, despite comprising people without a
formal autism diagnosis, resembled ‘Autism+REDs’ in terms of their presentation of
autistic traits and autism-specific unusual eating behaviours. After controlling for
differences in co-occurring mental health difficulties, these traits and behaviours
were slightly lower in ‘REDs high autistic traits’ than in ‘Autism+REDs,’ but still

significantly higher than in ‘REDs only’. The ‘REDs high autistic traits’ group
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presented with high levels of traditional disordered eating symptoms, significantly
higher than in ‘Autism+REDs’ and similar to those in ‘REDs only.’

The clinical presentation of both the ‘Autism+REDs’ and ‘REDs high autistic
traits’ group appeared particularly complex, with a combination of autistic traits,
traditional disordered eating symptoms, and additional autism-specific unusual
eating behaviours, as well as high levels of co-occurring mental health difficulties.
Autistic Traits in Autistic Women with REDs

This the first study to compare autistic traits in autistic women with and
without REDs and non-autistic women with REDs. We hypothesised that
‘Autism+REDs’ would score higher on measures of autistic traits than ’Autism only’,
but did not find evidence to support this. Both autism groups (‘Autism only’) and
‘Autism+REDSs’) presented with similar levels of autistic traits, proportion of autistic
traits present in childhood. The lack of difference in autistic traits between the two
autism groups suggests that core autism characteristics are unlikely to directly
contribute to REDs in autistic women. Instead, as suggested in Chapter 2, there
might be other autism-related difficulties which may make some autistic women more
vulnerable to developing REDs than others.

Contrary to our hypothesis, there were no significant differences in reported
levels of camouflaging behaviours between ‘Autism+REDs’ and ‘Autism only’.
However, levels of camouflaging behaviours were high in both autism groups (mean
Cat-Q: ‘Autism only’ = 121, ‘Autism+REDs’ = 131) compared to autistic women from
community samples in other studies (e.g., mean CAT-Q=114 in Hull et al., 2021).
Indeed, negative effects of high levels of camouflaging behaviours that were
anticipated in ‘Autism+REDs’ can be observed in both autism groups. Camouflaging

is thought to relate to late autism diagnoses (Bargiela et al., 2016; Tierney et al.,
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2016) and has been associated with higher levels of co-occurring mental health
difficulties (Cassidy et al., 2018; Hull et al., 2021). Participants in both autism groups
typically received their autism diagnosis in adulthood, and their mean scores for
current levels of anxiety were in the high range.

As expected, ‘REDs only’ presented with significantly lower levels of autistic
traits than the two autism groups, which is in line with findings from Kerr-Gaffney et
al. (2021), who found that females with AN tended to score lower than autistic
females on autism measures. Importantly, ‘REDs only’ also presented with a lower
RAADS childhood ratio, suggesting that, of the autistic traits they did report, fewer
traits had been present in their childhood. Thus, the current study demonstrates that
non-autistic women with REDs not only present with lower levels of autistic traits, but
also that the nature of these traits are likely to be distinct from those of autistic
women. It should be noted that levels of autistic traits in ‘REDs only’ were
comparable to AN samples in other studies, even though we excluded participants
with very high autistic traits from this group (see Westwood et al., 2016 for meta-
analysis of AQ scores in AN samples). This supports the sampling strategy
employed in the current study, as it suggests that ‘REDs only’ are representative of
women with REDs in ED services.

The similarity of autism presentation of autistic women with and without
REDs, in combination with lower levels of autistic traits in ‘REDs only,” supports the
suggestion that the effect of starvation and superficial similarities between autism
and REDs cannot explain the high proportion of women who present as autistic in
ED settings (Westwood et al., 2017b). This is also supported by the lack of
correlation between autistic traits and BMI in all three RED groups (‘Autism+REDs,’

‘REDs high autistic traits,” and ‘REDs only’), which suggests that among individuals
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with REDs, those who have a lower BMI do not necessarily present with more
autistic traits. This accords with past research suggesting autistic traits in adults with
AN are independent of BMI and persist in individuals recovered from AN (Kerr-
Gaffney et al., 2021). However, BMI is only a proxy measure for state of starvation
(Gutin, 2018). Prospective longitudinal studies are needed to explore the impact of
starvation on presentation of autistic traits. Another potential avenue for future
research could be studying the impact of refeeding in inpatient settings on autistic
traits.
Traditional Disordered Eating Symptoms in Autistic Women with REDs

We predicted that ‘Autism+REDs’ would present with significantly lower levels
of traditional disordered eating symptoms than ‘REDs only’, which was supported by
our findings. Mean EDE-Q global scores in the ‘Autism+REDs’ group were midway
between 'Autism only’ and ‘REDs only’. This means that, although potentially less
severe, some traditional disordered eating symptoms still present in autistic women
with REDs. We also predicted that lower levels of traditional disordered eating
symptoms in ‘Autism+REDs’ would be driven by lower weight and shape concerns.
This was partially supported. Looking at EDE-Q subscales, ‘Autism+REDs’ scored
significantly lower than ‘REDs only’ on the eating and shape concerns subscale, but
not the restraint and weight concerns subscale. After controlling for differences in co-
occurring mental health difficulties, which were significantly higher in ‘Autism+REDS’,
traditional eating disorder symptoms in the ‘Autism+REDs’ and ‘REDs only’ group
became more distinct, and there were also significant differences for the restraint
and weight concerns subscale. This suggests that the presence of co-occurring
mental health difficulties may have elevated traditional disordered eating symptoms

in autistic women with REDs.
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This variation in the presentation of traditional disordered eating symptoms
between groups is in line with others’ findings of high within-group heterogeneity in
symptom presentation among individuals with AN, including a subgroup without
over-evaluation of weight and shape concerns (Dalle Grave et al., 2008), also
conceptualised as a non-fat-phobic AN presentation (Carter & Bewell-Weiss, 2011;
Korn et al., 2020; Wildes et al., 2013). Our findings suggest that autistic individuals
might be overrepresented among this subgroup, although autistic women with REDs
might differ in terms of shape concerns, i.e. body image issues, more so than weight
concerns, i.e. fear or weight gain or desire to lose weight.

In the ED literature, weight and shape concerns are often conceptualised as
being interlinked, in that a desire to have low body weight is thought to be driven by
body image issues (Gowers & Shore, 2001; Taylor, 2016). However, they could also
exist independently. For example, shape concerns might be driven by body image
issues related to feeling pressure to fit in with perceived social expectations
(Goodman, 2005; McLean & Paxton, 2019), whereas weight concerns could also be
linked to a need for control or fear of change, unrelated to body image issues. The
current findings suggest that this could be the case in autistic women with REDs,
which may explain why they presented with lower shape concerns but not weight
concerns. In our qualitative study (Chapter 2), autistic women with AN described that
they controlled their weight because of a desire for numbers on the scale to fit into a
pattern, to introduce predictability into their lives, or because they noticed that they
are less overwhelmed by their emotions when their body weight was low (Chapter 2,
Brede et al., 2020). Future research should confirm the pattern of group difference
suggested by the current findings and include independent, detailed measures of

drivers associated with weight and shape concerns.
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An unexpected finding was that ‘Autism+REDSs’ presented with significantly
lower scores on the EDE-Q eating concern subscale (EDE-Q REF), than ‘REDs
only’. This subscale contains items related to preoccupation with eating, fear of
losing control, and feelings of shame and guilt around eating. Based on our
gualitative findings (Chapter 2), one would have expected preoccupation with eating
and fear of losing control to be similar, if not higher, in autistic compared to non-
autistic women with REDs, due to obsessive thinking styles and an autism-related
need for control and predictability.

There are several potential explanations for this finding.

Fear of losing control and shame as captured by this subscale could be driven
by an underlying worry about getting fat, linked to shape concerns. Thus, fear of
losing control and associated shame or guilt may be less of an issue for autistic
women given shape concerns are also less pronounced for this group.

Lower levels of eating concerns in autistic women with REDs may also be
explained by a difference in the function their REDs fulfil. Our qualitative findings
(Chapter 2) suggest that autistic women restrict their eating to reduce stressors in
their life and cope with autism-related difficulties. Autistic women’s restrictive eating
appears to be motivated by the associated effects of restriction, rather than the
desire to reduce their food intake itself. Therefore, they might be less occupied with
thoughts about food and eating, less worried about losing control around eating, and
feel less shame and guilt around eating.

Another potential explanation could be that eating concerns, particularly
shame and guilt around eating, are in part driven by social comparison and
perceived social pressures (Connan et al., 2007), which could be less pronounced in

autistic women. Although autistic women in our qualitative study felt difficulties with
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social relationships and their sense of self had contributed to the development of
their REDs, these might be qualitatively distinct, and may not result in the same
levels of shame and guilt around eating as experienced by other women with REDs
(Blythin et al., 2020).

Finally, the presence of additional autism-specific factors contributing to
restrictive eating behaviours in autistic women may prevent the development of
eating concerns in this group. For example, some autistic women may be less
preoccupied with food or worry less about losing control around eating, because
interoceptive difficulties and sensory aversion to food characteristics mean they
notice hunger less or find food less appealing in the first place.

The presentation of eating concerns and related factors, such as cognitive
styles, need for control and predictability, and susceptibility to social pressures
requires further investigation.

One limitation of the current study was that we did not include an independent
measure of ED severity. Thus, lower overall levels of traditional disordered eating
symptoms in the ‘Autism+REDs’ group compared to ‘REDs only’, could be
interpreted as RED presentation in ‘REDs only’ being more severe. However,
‘Autism+REDs’ and ‘REDs only’ were similar on a number of clinical characteristics
(e.g., age of onset of eating disorder, BMI, and proportion of participants who have
accessed inpatient treatment), which suggests that their ED presentations are similar
in terms of their severity. They also scored similarly on the disturbed eating subscale
of the SWEAA, which assesses levels of disordered eating behaviours, without
assuming the drivers for these behaviours. Nonetheless, future research should

include independent measures of the EDs’ impact on functioning or wellbeing, or
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could use more narrow inclusion criteria (i.e., only recruiting individuals currently
accessing ED treatment), to ensure similarity in groups’ ED severity.
Autism-specific Unusual Eating Behaviours in Autistic Women with REDs

In line with our hypothesis, ‘Autism+REDs’ presented with higher levels of
autism-related unusual eating behaviours than both ‘Autism only’ and ‘REDs only.’
The fact that ‘Autism+REDs’ presented with high levels of autism-specific unusual
eating behaviours in addition to traditional disordered eating symptoms suggests that
autistic women’s RED presentations are particularly complex and have autism-
specific features.

The comparison of the ‘Autism only,” ‘Autism+REDs,” and ‘REDs only’ groups
on SWEAA subscales gives insight into which specific autism-related eating
behaviour might be driving this group difference. The subscales, on which
‘Autism+REDs’ scored higher than both other groups, map onto three different
constructs, which could be of relevance for REDs in autistic people. Firstly, the
SWEAA perception subscale focuses on preference and avoidance of food with
certain sensory properties, such as the taste, smell, and texture of food. Sensory
sensitivities are common in autistic individuals (Ben-Sasson et al., 2019), and have
been linked to fussy eating in autistic children (Hubbard et al., 2014). Secondly, the
SWEAA purchase of food, eating behaviour and mealtime surroundings subscales
all relate to intolerance of uncertainty and a need for sameness, which is
characteristic of autistic people (Goris et al., 2020; Vasa et al., 2018). Finally, the
SWEAA social situation subscale relates to the social environment and social
interactions during mealtime. Social communication differences are a core feature of
autism (APA, 2013). It is possible that autistic individuals who have had negative

social experiences during mealtimes, or who struggle with social norms during
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mealtimes, might develop unusual eating behaviours as a consequence. Sensory
sensitivities, intolerance of uncertainty, and difficulties with social interaction and
relationships are all included in our proposed model of an autism-specific
mechanism underlying restrictive eating difficulties (Chapter 2; Brede et al., 2020).
Thus, these factors present promising candidates for future investigation as potential
contributing factors to REDs in autistic women.

It should be noted that after controlling for differences in co-occurring mental
health difficulties, scores on the SWEAA perception subscale were similar for the two
autism groups, and significantly lower in the ‘REDs only’ group. This suggests that
strong preference for and avoidance of food with certain sensory properties interact
with co-occurring mental health difficulties, which were particularly high in
‘Autism+REDs,’ and that sensory preference and avoidance could be related to
being autistic, rather than being specific to RED presentations in autistic women.
Further research is needed to confirm whether strong preference for and avoidance
of food with certain sensory properties are specific to autistic women with REDs, and
could therefore play a causal role in the development and maintenance of their
REDs.

Overlap with ARFID

The fact that disordered eating symptoms traditionally associated with AN
were less prominent in autistic women with REDs, but that they instead presented
with high levels of autism-specific unusual eating behaviours driven in part by factors
such as sensory sensitivities, suggests that their REDs presentations could resemble
ARFID, which is by definition not driven by body weight or shape concerns (APA,
2013; Becker et al., 2019). There were a small number of ARFID patrticipants in the

REDs sample (n = 4), all of whom were in the ‘Autism+REDs’ group (see Chapter 3).
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This supports our prediction that REDs presentations in autistic individuals are less
likely to be driven by weight and shape concerns. ARFID is a relatively new
diagnosis; it was introduced in the latest DSM 5 (APA, 2013). Prior to this, ARFID
would have been captured under feeding and eating difficulties in childhood (Bryant-
Waugh et al., 2010; Sharp & Stubbs, 2015), and adults with an ARFID presentation
might have been diagnosed as having AN, atypical AN, or an ‘eating disorder-not
otherwise specified’ (APA, 2013). Even though there is growing recognition that
ARFID can present across the lifespan (Bourne et al., 2020), it may still be
overlooked or misdiagnosed as AN in adult women with low weight (Becker et al.,
2018). This might also be the case for some autistic women who receive an AN
diagnosis. However, the fact that traditional disordered eating symptoms, including
weight and shape concerns, were still elevated in ‘Autism+REDs’ suggests that
differences in RED presentations between autistic and non-autistic women with
REDs cannot fully be accounted for by autistic women with REDs being
misdiagnosed as AN when really presenting with ARFID.
The Presentation of Women With REDs and High Autistic Traits

Among participants initially recruited as individuals with REDs without a
formal autism diagnosis, about one third presented with very high autistic traits
(‘REDs high autistic traits’ group). The similarity in autistic traits and autism-related
eating behaviours between this group and formally diagnosed autistic women with
REDs suggests that a significant proportion of ‘REDs high autistic traits’ participants
may be undiagnosed autistic women. This is in line with previous findings suggesting
undiagnosed autistic individuals are overrepresented in ED settings (Huke et al.,
2013; Westwood et al., 2017). In addition, the current findings provide insight into

RED presentations of (potentially) undiagnosed autistic women. These presentations

214



appear to be conditioned by their high levels of autistic traits, as they also present
with high levels of autism-specific eating behaviours.

It should be noted that the current study relied on self-report measures of
autistic traits, rather than full diagnostic assessments. Thus, it is highly likely that
some individuals in the ‘REDs high autistic traits’ group would not meet full autism
diagnostic criteria, despite having elevated traits. Further, after controlling for group
differences in levels of co-occurring mental health difficulties, which were similar in
‘Autism+REDs’ and ‘REDs high autistic traits,” autistic traits in ‘REDs high autistic
traits’ were slightly lower than in the two autism groups and their presentation of
autism-specific unusual eating behaviours deviated from ‘Autism+REDs’ on some
SWEAA subscales. Emerging differences between ‘Autism+REDs’ and ‘REDs high
autistic traits’ after controlling for co-occurring mental health difficulties may suggest
that autistic traits in ‘REDs high autistic traits’ participants were qualitatively different
to other autistic women, in that they interact with co-occurring mental health
difficulties to a greater extent. Careful assessment of their full clinical presentation is
therefore needed before concluding that these women meet autism diagnostic
criteria.

Disordered eating-related presentations in the ‘REDs high autistic traits’ group
appeared particularly severe and complex, as they presented with both high levels of
traditional disordered eating symptoms and autism-specific unusual eating
behaviours. Traditional disordered eating symptoms in ‘REDs high autistic traits’
were significantly higher than in ‘Autism+REDs’ across all subscales, similar to levels
in ‘REDs only’. High levels of traditional disordered eating symptoms could be one of
the reasons why undiagnosed autistic women are not noted, as clinicians might be

less likely to query the presence of co-occurring autism.
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Clinical Presentation and Demographics of Autistic Women with REDs

In addition to comparing the presentation of autistic traits and disordered
eating-related symptoms between groups, the current chapter also provided an
overview of demographics and other clinical background variables of Study 2
participants. These are informative with regard to the generalisability of our findings
and provide additional insight into the type of autistic women who might present to
ED services and additional difficulties they may experience. Several characteristics
of the current sample, and the ‘Autism+REDs’ group in particular, are worth
highlighting.

It is noteworthy that, whilst all participants reported female birth sex, both
autism groups included a sizable minority of participants who did not report their
gender as female. This finding is not atypical for autism samples; autistic individuals
are known to more commonly identify as outside the gender binary and different from
birth sex than non-autistic comparison groups (Dewinter et al., 2017). This is
important to consider in the context of autistic individuals presenting with REDs, as
underlying factors driving REDs might be different for those who identify as gender
diverse, and because they might face additional stressors (Bennett & Goodall, 2016)
which could complicate their clinical presentation (Hartman-Munick et al., 2021).

On average, participants in both autism groups reported receiving their autism
diagnosis in adulthood. This is likely due to the sampling strategy, with autistic
women with late diagnosis being known to be particularly responsive to social media
research recruitment (Sedgewick et al., 2020). This could limit the generalisability of
our sample, as those with late diagnosis might present differently and are likely to
face different challenges related to their autism than those whose autism has been

recognised since childhood (Bargiela et al., 2016). At the same time, lack of
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understanding and support prior to receiving an autism diagnosis is thought to
contribute to the development of additional mental health difficulties in autistic adults
(Gotham, Brunwasser, et al., 2015). Thus, autistic women in ED settings may be
more likely to have received their autism diagnosis in adulthood (Babb et al., 2021).
It will be important to improve our understanding of how the timing of women’s
autism diagnosis could be implicated in RED development, and whether those with
earlier diagnosis are equally likely to develop REDs.

Although RED illness duration was significantly longer in the ‘Autism+REDS’
group, many individuals across the RED groups would be considered to have an
enduring or chronic presentation (i.e., illness duration longer than 7 years; Tierney &
Fox, 2009). This may have implications for conclusions drawn from the current study.
The longer illness duration in ‘Autism+REDs’ could reflect reduced treatment efficacy
in autistic individuals (Nazar et al., 2018; Stewart et al., 2017; Tchanturia et al.,
2016). However, RED presentations tend to evolve over time (Treasure et al., 2020),
and adults who have had REDs for many years might present differently to those
with a more recent onset (Davis et al., 2020). For example, cognitive drivers, such as
weight and shape concerns, are known to become less intense in those with
enduring presentations (Wildes et al., 2013), whereas entrenched habits and altered
reward processing may maintain their RED to a greater extent (Davis et al., 2020;
Uniacke et al., 2018). However, the trajectory of disordered eating symptoms over
time might be different among autistic women compared to non-autistic women.
Anecdotally, some autistic women report that they initially experience no weight and
shape concerns, but that these develop over time (e.g., after being exposed to
others with AN in treatment settings; see Chapter 2). Thus, it would be of interest to

explore RED presentations in autistic women with more recent onset and changes in
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RED presentation over time, to confirm the patterns of group differences observed in
the current study and to gain a better understanding of factors that might have
initially contributed to their RED development.

In addition to higher levels of current co-occurring mental health difficulties,
‘Autism+REDs’ and 'REDs high autistic traits’ also reported significantly more
diagnoses of additional mental health difficulties across their lifetime. This further
demonstrates that these women’s presentation might be particularly complex, but
also that there could be a greater risk of misdiagnosis due to diagnostic overlap in
these women (Brown et al., 2019). Indeed, several autistic women with REDs
specified in their open response box that they disagreed with certain diagnoses, or
that diagnoses had been revised after their autism was recognised. This is in line
with other autistic adults’ experiences of seeking support in autism mental health
services (see Chapter 6), and might affect their relationship to ED services (Babb et
al., 2021).

Clinical Implications

The findings presented in the current chapter can inform the identification and
treatment of autistic women in ED settings. The similarity of the two autism groups in
terms of level and nature of autistic traits suggests that their autism and related
differences in their skills and abilities are likely to affect autistic women’s functioning
in ED settings, which should be taken into consideration by ED services. Their
autism might make it more difficult for autistic women with REDs to engage with
treatment and might create additional challenges in their day-to-day lives, which
could increase the complexity of their presentation (see Chapter 6 for systematic
review). As for other autistic women, presentation of autism characteristics in autistic

women with REDs might deviate from how autism is commonly perceived (Hull et al.,
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2020). For example, our study has demonstrated that these women present with
high levels of camouflaging behaviour, which might make them seem less autistic,
but could be an additional source of stress and exhaustion for these women
(Bargiela et al., 2016; Cage & Troxell-Whitman, 2019). Thus, it will be important to
train staff in ED settings on female-specific autism presentations (Hull et al., 2020),
in order for them to be better able to recognise and support autistic women in their
care.

The similarity in presentation of ‘REDs high autistic traits’ to formally
diagnosed autistic women with and without REDs suggests that there is a need to
improve identification of potentially undiagnosed autistic women in ED settings, as
they are likely to experience similar autism-related issues, and might benefit equally
from autism-informed adaptations. Given the challenges of conducting formal
diagnostic assessments in currently unwell individuals with REDs (Kinnaird &
Tchanturia, 2020), it might be sufficient to rely on the recognition of autistic traits and
on accommodating their presence. This supports recent thinking in the autism field,
which favours a more dimensional, heterogeneous characterisation of autism over a
rigid categorical approach (Happé & Frith, 2020), and could enable more appropriate
support for a greater proportion of individuals. The high levels of traditional
disordered eating symptoms in the ‘REDs high autistic traits’ group, as well as the
fact that traditional disordered eating symptoms were still elevated in the
‘Autism+REDs’ group, suggest that clinicians should not only consider the possibility
of autism if the individuals disordered eating-related presentation is atypical; instead
the presence of additional unusual eating behaviours may indicate autism.

The presence of additional autism-related disordered eating symptoms should

be considered for both assessment and treatment. When assessing autistic
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individuals’ RED presentations, a narrow focus on traditional disordered eating
symptoms might overlook or underestimate additional potentially serious eating
issues. If treatment only targets more traditional disordered eating symptoms, the
persistence of other autism-specific unusual eating behaviours might hinder progress
towards recovery or increase risk of relapse. In the current study, the SWEAA
(Karlsson et al., 2013) presented itself as a useful measure to identify unusual eating
behaviours common among autistic individuals that contribute to eating difficulties of
disordered quality in this population. Its clinical utility should be investigated further.

Finally, ED services should consider the presence of additional co-occurring
mental health difficulties and how these might interact with autistic traits and
disordered eating-related symptoms, particularly in autistic individuals and those with
high autistic traits. In the current study, ‘Autism+REDs’ and ‘REDs high autistic traits’
presented with particularly high levels of co-occurring mental health difficulties, and
changes to group differences after controlling for differences in co-occurring mental
health difficulties that mostly affected these groups. It is unclear whether this effect is
characteristic of these groups, in that their autism and/or disordered eating
presentations interact with mental health difficulties more than in the other groups, or
whether this effect could be linked to the levels of co-occurring mental health
difficulties experienced, which happened to be highest in these groups. Regardless,
the presence of co-occurring mental health difficulties should be carefully considered
as an additional factor complicating clinical presentation, both when assessing
undiagnosed women with REDs for potential autism and when formulating the
presentation of disordered eating-related symptoms.

Conclusion
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The current study is the first to explore the clinical presentation of autistic
women with REDs. It makes important contributions to the clinical understanding of
this population and suggests several avenues for future research. In summary, we
established that the level and nature of autistic traits in autistic women with REDs
are similar to other autistic women without REDs. This suggests that core autism
characteristics themselves are unlikely to directly contribute to RED presentation in
autistic women. Instead, there might be other autism-related difficulties that make
some autistic women more vulnerable to developing REDs than others. Autistic
women with REDs presented with higher levels of autism-related unusual eating
behaviours than autistic women without REDs and non-autistic woman with REDs,
and these appear to be driven by preference for and avoidance of food with certain
sensory properties, intolerance of uncertainty, and social difficulties during
mealtimes. These factors present promising candidates for future investigation as
potential contributing factors to REDs in autistic women. Another important finding
was that autistic women with REDs presented with lower traditional disordered
eating symptoms, suggesting they may play less of a role in the development and/or
maintenance of their REDs, although they were still elevated compared to autistic
women without REDs.

Women with REDs and high autistic traits, but without a formal autism
diagnosis, presented similarly to formally diagnosed autistic women with REDs in
terms of autistic traits and autism-specific unusual eating behaviours, suggesting that
they might represent undiagnosed autistic women.

These findings contribute to a better understanding of autistic traits and
disordered eating presentations in autistic women with REDs, and are of value for

improving the identification of and support offered to autistic women in ED settings.
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Chapter 5: The Role of Sensory Sensitivities in REDs Among Autistic Women
Introduction

One element of the theoretical model of underlying restrictive eating
difficulties in autistic individuals, developed in Study 1 (see Chapter 2), was sensory
sensitivities. The current chapter further examines the role of sensory sensitivities for
REDs in autistic individuals. Specifically, we compare the general and food-specific
sensory sensitivities of participants from Study 2 in order to test the potential link
between sensory sensitivities and REDs in autistic individuals. In doing so, this study
addresses aim 3 of the overarching aims of this thesis (see Chapter 1); testing
elements of the theoretical model developed in Study 1, using quantitative methods.

Autistic women are overrepresented in RED populations (Huke et al., 2013;
Westwood & Tchanturia, 2017), and commonly available ED treatment approaches
appear to lack efficacy in this client group (Nielsen et al., 2015; Stewart et al., 2017;
Tchanturia et al., 2016). A better understanding of potential contributing factors to
REDs in autistic women is needed to inform treatment adaptations and improve
service provision for affected individuals. In Study 1, we developed a theoretical
model of autism-related difficulties that might contribute to the development and
maintenance of restrictive eating behaviours in autistic individuals (Chapter 2; Brede
et al., 2020). The aim of the current chapter is to test elements of the model
developed in Chapter 2 using the sample introduced in Chapter 4.

Specifically, the current chapter will focus on difficulties related to general and
food-specific sensitivities. The term ‘general sensitivities’ refers to sensitives across
all sensory domains, whereas the term ‘food-specific sensitivities’ is used to describe
sensitivities that affect the specific sensory domains involved in eating and sensory

responses to food characteristics, specifically taste, smell, and texture. Sensitivities
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were a prominent theme in our qualitative investigation and form part of the
theoretical model of proposed mechanisms underlying restrictive eating behaviours
in autistic individuals (see Chapter 2; Brede et al., 2020). As depicted in Figure 12,
sensitivities are proposed to result in restrictive eating behaviours either via a direct
pathway (e.g., restriction in response to a sensory aversion to food characteristics)
or an indirect pathway (e.g., general sensitivities being a stressor in women'’s lives,
and restrictive eating helping them to modulate this by numbing their sensory
experiences).

Figure 12

Sensory sensitivities in the model of proposed mechanisms underlying

restrictive eating behaviours in autistic individuals

Restrictive eating and effect of starvation reinforce initial difficulties
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Sensory sensitivities are of particular interest as a potential contributing factor
to REDs in autistic individuals, given reports of high levels of sensitivities in both
autistic individuals and people with REDs (Ben-Sasson et al., 2019; Zucker et al.,
2013). However, direct comparisons between these populations are currently lacking
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(Kinnaird & Tchanturia, 2020). Comparing general and food-specific sensitivities in
autistic women with REDs to those in autistic women without REDs and non-autistic
women with REDs will help to determine whether these factors are present more
strongly in autistic individuals with REDs. Such a finding would support the
hypothesis that these sensitivities contribute to an autism-specific RED presentation.
Future research could then test potential mechanisms and whether there is a direct
and indirect pathway as proposed by the model.

General Sensitivities in Autistic Individuals

Many autistic people show hypersensitivity and/or hyposensitivity to stimuli,
feeling these stimuli more or less intensely than non-autistic people (Miller et al.,
2007). Autistic individuals may also react differently to sensory input, experiencing it
as more pleasant or distressing, and might consequently seek out or avoid
stimulation (Miller et al., 2007). These differences in sensory reactivity form part of
the ‘restricted, repetitive patterns of behaviour, interests, or activities’ domain of the
diagnostic criteria for autism in the DSM-5 and ICD-11 (W. Mandy et al., 2012; APA,
2013; WHO, 2018).

In the autism literature, a variety of terms are used to refer to sensitivities (see
Schaaf & Lane, 2015 for an overview); with sensory over- or under-reactivity and
sensory seeking being most commonly used, in line with DSM diagnostic criteria
(APA, 2013). ‘Sensory reactivity differences’ describe autistic individuals’ sensitivities
at a behavioural level, rather than focusing on potential differences in the underlying
processing and perception of sensory stimuli (Tavassoli et al., 2014). In the current
thesis, including in the description of existing research that follows, we will use the
terms sensory sensitivities and hyper- or hyposensitivities more generally, without

specifying the level at which differences are assumed to occur. This terminology

224



most closely aligns with that used by the developers of the GSQ (Robertson &
Simmons, 2013), which is the measure of sensitivities used in the current chapter.
The current chapter does not explore sensory seeking behaviours, as these are not
systematically captured by the GSQ, and were considered to be less relevant to
REDs, which are restricting and therefore avoiding in nature.

Adutistic individuals consistently report greater sensitivities than non-clinical
populations, individuals with other developmental conditions, and other clinical
groups (Ben-Sasson et al., 2019). Ninety-four percent of autistic adults report
extreme levels of sensitivities, with their scores falling in the range at least one SD
above/below the scores of a non-autistic comparison group (Crane et al., 2009).
Sensitivities can affect various and multiple sensory modalities, including touch,
sight, sound, taste, smell, and movement (Miller et al., 2007). Autistic people can
experience both hyper- and hyposensitivity across different modalities (Elwin et al.,
2017; Leekam et al., 2007), or the same modality—for example, an individual may
be either hyper- or hyposensitive to sensory stimuli depending on their emotional
state (Smith & Sharp, 2013).

Hypersensitivity is more common than hyposensitivity in autistic adults (Ben-
Sasson et al., 2019; Tavassoli et al., 2013), particularly in females (Taylor et al.,
2020), although there is considerable within-group variability (Crane et al., 2009;
MacLennan et al., 2021). While some autistic people may experience
hypersensitivity as pleasurable and/or advantageous (Jones et al., 2003), it can also
cause great distress, and multiple or enduring stimulation can result in sensory
overload (Elwin et al., 2012; Smith & Sharp, 2013). In qualitative accounts, autistic
adults have described how sensory stimuli can become overwhelming, affecting their

functioning (Chamak et al., 2008; MacLennan et al., 2021). In the longer term, this
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has been proposed to contribute to poor physical and mental health outcomes
(MacLennan et al., 2021). Indeed, hypersensitivity in autistic adults has been linked
to high rates of depression and anxiety and lower quality of life (Hwang et al., 2020;
Kinnealey et al., 2011).

This link between general sensitivities and poor mental health in autistic
people might extend to REDs. Our qualitative findings suggest that many autistic
women with AN struggle with sensitivities, particularly hypersensitivity, in their day-
to-day lives (Chapter 2; Brede et al., 2020). Some women reported that restricting
their eating functioned as a way to numb their receptiveness to sensory input,
making it more bearable (Chapter 2; Brede et al., 2020). Autistic individuals with
higher levels of hypersensitivity may thus be particularly likely to engage in restrictive
eating behaviours in order to cope with sensory overwhelm.

General Sensitivities in Individuals with REDs

High levels of general sensitivities have also been reported by individuals with
REDs, specifically AN (Zucker et al., 2013; Brand-Gothelf et al., 2016). Brand-
Gothelf et al. (2016) found greater self-reported sensitivities in women with AN
compared to women with bulimia nervosa and a healthy control group. Women with
AN reported higher hypersensitivity, but not hyposensitivity, than the other two
groups.

There are several hypotheses regarding the mechanisms driving these
findings of sensitivities in AN. The state of starvation, and associated low body
weight, have been robustly shown to alter sensory experience in animal models, and
may impact individuals with REDs in similar ways (Slankster et al., 2020; Wang et
al., 2006). It is theorised that vigilance to sensations could be heighted to facilitate

escape, given the threat to survival associated with a dangerously low BMI (Zucker
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et al., 2013). However, sensitivities in AN do not appear to be purely driven by low
weight. Zucker et al. (2013) found that both women who had a current AN diagnosis
and women who had restored their weight self-reported greater sensitivities and
were more likely to actively avoid sensations compared to a healthy control group.
The fact that sensitivities remained high in weight restored women suggests a link
between sensitivities and AN that extends beyond the influence of malnutrition and
low weight (Zucker et al., 2013). On this basis, it has been proposed that disordered
eating behaviours in AN may be motivated, in part, by a desire to alter the subjective
sensory experience of the body—not merely by a perception of one’s body
appearance (Sachdev et al., 2008; Zucker et al., 2013). This may be particularly true
for autistic individuals with REDs, given the high prevalence of sensory processing
differences in autism (Ben-Sasson et al., 2019). It may be that (unrecognised)
autistic individuals are driving findings of general sensitivities in RED populations.
The first aim of the current study is to assess whether autistic women with REDs
present with higher levels of general sensitivities than other autistic women and non-
autistic women with REDs.
Food-Specific Sensitivities in Autistic People

Another potential pathway through which sensory sensitivities may relate to
REDs in autistic individuals is food-specific sensitivities. Eating is a multisensory
experience that relies on various modalities, including gustatory, olfactory, and tactile
channels, to process the taste, smell, and texture of food (Rolls, 2015).

Research using psychophysical measures to assess sensory processing
differences in response to gustatory, olfactory, and tactile stimuli suggests that there
is much variability across autistic individuals. With regard to taste sensitivity, autistic

adults tend to present with a poorer ability to correctly identify different tastes than
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non-autistic individuals, but their taste detection threshold appears to be similar
(Bennetto et al., 2007; Damiano et al., 2014; Tavassoli & Baron-Cohen, 2012). With
regard to odour sensitivity, meta-analyses on odour identification and detection
thresholds in autistic individuals have found much heterogeneity, with evidence for
both hyper- and hyposensitivity (Larsson et al., 2017; Tonacci et al., 2017).
Research on tactile sensitivities in autistic individuals tends to focus on touch and
sensitivity to non-edible textures on the skin, rather than the mouthfeel of food,
making it difficult to hypothesise about the potential role of tactile sensitivities in
REDs. However, as for other modalities, there appears to be much heterogeneity in
autistic individuals’ tactile sensitivity (Mikkelsen et al., 2018). For example, Cascio et
al. (2012) found no difference between autistic and non-autistic adults’ ratings of
roughness and pleasantness of different textures using different pieces of
sandpaper, but autistic adults’ ratings were more extreme, and their ratings for
neutral textures were more variable. Haigh et al. (2016) found greater within-person
variation in the ratings across trials of autistic adults compared to non-autistic adults,
but overall, autistic adults perceived surfaces as rougher than non-autistic adults did.
Given the variability in the presentation of sensory sensitivities and the modalities
affected (Crane et al., 2009; MacLennan et al., 2021), there may be a sub-group of
autistic individuals who have specific sensitives related to food characteristics or may
experience food-specific sensitivities as particularly distressing.

Indeed, sensitivities related to the taste, smell, and texture of food have been
linked to restrictive eating behaviours in autistic individuals. Kuschner et al. (2015)
assessed food texture preferences and general taste seeking/avoiding behaviours
using the responses of autistic adolescents and young adults to individual items in

the adult/adolescent sensory profile (AASP; Brown & Dunn, 2002). Autistic
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participants reported greater dislikes for foods with particular textures and strong
tastes compared to a matched comparison group. Similarly, parents of autistic
children reported significantly higher rates of food refusal than parents of non-autistic
children, with the most common reason for their child refusing food being food
texture/consistency (77.4% vs. 36.2%, respectively), followed by taste/smell (49.1%
vs. 5.2%), and finally, mixtures of different foods (45.3% vs. 25.9%; Hubbard et al.,
2014).

Several qualitative studies have described autistic adults’ experiences of
sensitivities in response to the taste, smell, and texture of food, providing insights
into potential mechanisms that might link these sensitivities to REDs (Jones et al.,
2003; MacLennan et al., 2021; Robertson & David, 2015). These suggest that
dietary restriction in autistic individuals may be the result of them attempting to avoid
unbearable stimuli and the physical consequences thereof, such as nausea
(Kinnaird, Norton, Pimblett, et al., 2019; MacLennan et al., 2021), which was also
reported by participants in Study 1 (Chapter 2; Brede et al., 2020).

Food-Specific Sensitivities in Individuals with REDs

Food-specific sensitivities have also been reported in individuals with REDs,
particularly ARFID, and to a lesser extent, AN (Galiana-Simal et al., 2017). In the
DSM-5 diagnostic criteria for ARFID, avoidance based on sensory characteristics of
food is listed as one of the factors that may drive disturbances in eating behaviours
(APA, 2013). This is supported by the existing literature (Bourne et al., 2020). In a
retrospective chart review of 77 ARFID patients, 18% exhibited restriction that was
considered to be arising primarily as a result of sensitivities (Norris et al., 2018). In
another study using retrospective chart reviews of 47 ARFID cases, Reilly et al.

(2019) reported that 70%—-80% of individuals presented with at least one
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characteristic consistent with the sensory sensitivity behavioural phenotype. Given
the high rates of sensitivities in autism (Crane et al., 2009), REDs in autistic
individuals might resemble ARFID-type RED presentations.

There is some evidence that individuals with AN also experience altered
sensory processing of food- and eating-related stimuli; however, this evidence is less
conclusive. A review of studies using psychophysical measures to assess taste
sensitivity in AN suggests that individuals with AN may experience reduced taste
sensitivity—but this appears to improve following recovery, suggesting that it may be
a temporary symptom of AN rather than a pre-existing risk factor (Kinnaird et al.,
2018). The authors highlighted considerable variability in findings across studies,
which are potentially reflective of methodological problems, including low sample
sizes and uncontrolled confounding variables (Kinnaird et al., 2018). A review of
olfactory sensitivity in individuals with AN was also inconclusive (Islam et al., 2015).
The studies included in the review found indications of altered smell sensitivity in AN
compared to other EDs and healthy controls; however, the direction of this effect
varied across studies. Most studies leaned toward a higher odour detection threshold
and poorer odour identification in AN, although one study, considered to be of better
guality than some of the other included studies (Islam et al., 2015), presented results
that suggested superior odour threshold and better odour identification in AN
(Fernandez-Aranda et al., 2016). Again, the authors of this review suspected the
heterogeneity in findings to be due in part to methodological limitations of the
included studies (Islam et al., 2015). Research on tactile sensitivity in REDs tends to
focus on bodily sensations, which are thought to relate to body representation
disturbances (de Vignemont et al., 2005; Keizer et al., 2012), rather than on sensory

experiences related to the texture of food. In a systematic review of multisensory
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body perception in AN, Gaudio et al. (2014) reviewed studies focused on tactile
perception, which is related to the processing of external stimuli touching the skin,
and haptic sensitivity, which requires active exploration of objects. Across studies,
participants with AN showed alterations in tactile perception and greater difficulty
with complex haptic information, but showed no difference in their ability to identify
simple shapes (Gaudi et al., 2014).

In summary, the evidence is inconclusive as to whether gustatory, olfactory,
and tactile sensitivities are consistently altered in AN, and how this relates to
disordered eating behaviours displayed by this population. Indeed, it may be that it
there is no direct link with AN. Instead, food-specific sensitives in RED populations
could be driven by individuals with co-occurring autism.

Thus far, no research on sensitivities in REDs has purposefully included
autistic individuals, and studies assessing the association of food-specific sensitives
with autistic traits in RED samples have yielded inconsistent findings. Bentz,
Guldberg, et al. (2017) assessed olfactory sensitivity and identification in young
women with AN, recovered individuals, and a control group, using both self-reports
and physiological measures. They also administered the ADOS-2 (Lord et al., 2012)
as a measure of social communication difficulties associated with autism. Both
women with AN and recovered women presented with higher olfactory sensitivity and
social communication difficulties than controls. However, controlling for social
communication ability did not alter the finding of heightened smell sensitivity in
women with AN, and there was no significant relationship between olfactory
functioning and social communication difficulties across the sample (Bentz,
Guldberg, et al., 2017). Using psychophysical measures, (Kinnaird, Stewart, et al.,

2020b) compared self-reported sensitivities across different modalities, as well as
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differences in gustatory and olfactory processing, in women with AN compared to
healthy controls. They also assessed whether autistic traits, measured using the AQ
(Baron-Cohen et al., 2001), were associated with gustatory and olfactory processing
ability in women with AN. Women with AN reported significantly higher
hypersensitivity to touch compared to healthy controls, but there were no significant
differences between the AN group and the control group for any other sensory
modalities on either the self-report or psychophysical measures. Further, no
relationships between gustatory and olfactory processing ability and autistic traits
were identified within the AN group (Kinnaird, Stewart, et al., 2020b). Tonacci et al.
(2019) also found no difference in self-reported and psychophysical assessment of
olfactory sensitivity between adolescents with AN and healthy controls. However, in
contrast to the other two studies, this study found a moderate negative correlation
between smell sensitivity and parent-reported (but not self-reported) autistic traits in
the AN group; adolescents with AN who had higher parent-reported autistic traits
displayed worse olfactory performance (Tonacci et al., 2019). Including a
comparison group of autistic individuals with REDs would help to address the
guestion of whether food-specific sensitives in REDs are driven by (unrecognised)
autism. Thus, the second aim of the current study is to assess whether autistic
women with REDs present with greater food-specific sensitivities than other autistic
women and non-autistic women with REDs.
Other Factors Influencing Sensitivities

Importantly, several previous studies have found that other co-occurring
mental health difficulties and medication use can affect sensory processing. For
example, in general and psychiatric populations, depression and anxiety are

associated with reduced and increased olfaction, respectively (Atanasova et al.,
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2008; Lombion-Pouthier et al., 2006). A study of adolescents with AN observed
increased olfactory identification ability, but only after participants with other
psychiatric comorbidities were excluded (Fernandez-Aranda et al., 2016). Similarly, a
number of psychotropic medications are known to affect the functionality of olfactory
areas (Benton et al., 2008). Further, anxiety and sensory sensitivities in autistic
individuals have been both theoretically connected and empirically linked (Green &
Ben-Sasson, 2010; Hwang et al., 2020; Wigham et al., 2015). Co-occurring
depression, anxiety, and social anxiety are common in autistic individuals as well as
people with REDs (Hollocks et al., 2019; Salbach-Andrae et al., 2008). Given the
group differences in co-occurring mental health difficulties and medication use in our
sample (see Chapter 4), these factors were considered as co-variants in the current
study.
The Current Study

To date, no research has examined general and food-specific sensitivities in
autistic individuals with REDs. Our investigation of the clinical presentation of autistic
women with REDs (see Chapter 4) provides preliminary evidence for heighted
sensitivities in this population. We used the SWEAA (Karlsson et al., 2013) to
measure autism-specific unusual eating behaviours. This measure includes the
SWEAA perception subscale, which consists of 11 items related to preference and
avoidance of food with certain sensory properties. Both autistic women with REDs
and women with REDs and high autistic traits scored significantly higher than autistic
women without REDs and non-autistic women with REDs on this subscale (see
Chapter 4). However, their difference to autistic women without REDs was no longer
significant after controlling for differences in co-occurring mental health difficulties,

which suggests that strong preference and avoidance of food with certain sensory
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properties could be related to being autistic and having high levels of mental health
difficulties more generally, rather than being specific to REDs presentations in
autistic women. Further, the SWEAA perception subscale does not differentiate
between different food-specific and other sensory modalities and does not consider
the role of general sensitivities. Thus, the presentation of general and food-specific
sensitivities warrants further investigation with more detailed, independent
measures, which is the focus of this chapter.

The current study compares self-reported general hyper- and hyposensitivity,
as well as sensitivities affecting food-specific and other sensory modalities,
measured using the GSQ (Robertson & Simmons, 2013), among (1) autistic women
without REDs (‘Autism only’), (2) autistic women with REDs (‘Autism+REDSs’), (3)
non-autistic women with REDs (‘REDs only’), and (4) women with REDs and high
autistic traits (‘REDs high autistic traits’).

To better understand the nature of sensitivities, we also tested whether
general sensitivities were associated with autistic traits and with BMI in each group.

In addition to self-reported sensitives, we had planned to include a chemical
taste test (‘taste strips,” Burghart, Messtechnik, Germany; Landis et al., 2009), which
is a standardised psychophysical measure of taste identification that has been used
in research with both autism and AN populations (Kinnaird, Stewart, et al., 2020b;
Tavassoli & Baron-Cohen, 2012). Unfortunately, due to COVID-19, our data
collection was interrupted, and we were only able to conduct taste tests with a
subset of participants from the ‘Autism only’ and ‘Autism+REDs’ groups, who had
participated in person prior to the study being moved online. From the existing
literature, it is not clear how self-reported sensitivities translate to performance on

more objective psychophysical assessments of sensory processing differences
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(Schaaf & Lane, 2015). The use of self-report measures in conjunction with
psychophysical assessments may reveal discrepancies in basic perception and self-
reported sensitivities (DuBois et al., 2017; Horder et al., 2014). Therefore, the current
study initially included both self-report and psychophysical assessments of
sensitivities, specifically of taste identification ability. Participants were asked to
identify sweet, salty, sour, and bitter tastes from filter paper strips, which were
impregnated with varying concentrations of different tastes. We also asked
participants to rate the pleasantness of each taste. Only 25 participants in the
‘Autism only’ and 12 participants in the ‘Autism+REDs’ groups completed the taste
test. The available data were treated as pilot data, as the analysis had insufficient
power to detect any difference with less than a very large effect size (see Chapter 3)
and only included two groups.
Research Questions. The current chapter aims to address the following
research questions:
e General sensitivities
o Do autistic women with REDs present with more general sensitives,
specifically more hypersensitivity, than autistic women without REDs
and other women with REDs?
e Pattern of sensitivities across food-specific and other sensory
modalities
o Do autistic women with REDs present with more sensitivities affecting
food-specific modalities (i.e., gustatory, olfactory, and tactile
sensitivities) relative to other modalities (visual, auditory, vestibular,
proprioception) compared to autistic women without REDs and other
women with REDs?
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e Taste identification ability
o Do autistic women with REDs present with better taste identification
ability than autistic women without REDS (and other women with
REDs)?
e Taste pleasantness
o Do autistic women with REDs report tastes to be less pleasant than
autistic women without REDs (and other women with REDs)?
Hypotheses. As in Chapter 4, we developed hypotheses about expected
differences among the ‘Autism only,” ‘Autism+REDs,” and ‘REDs only’ groups.
Because of the similarities between ‘Autism+REDs’ and ‘REDs high autistic traits’ in
terms of autistic traits and autism-specific eating behaviours (see Chapter 4), we
included ‘REDs high autistic traits’ in the hypothesis for the current chapter,
expecting them to present with similar levels and a pattern of sensitives as
‘Autism+REDs.’ The hypotheses tested in the current chapter are as follows:
e General sensitives
o ‘Autism+REDs’ and ‘REDs high autistic traits’ will present with higher
levels of sensitivities, especially hypersensitivity, than the other two
groups.
e Pattern of sensitivities across food-specific and other sensory
modalities
o ‘Autism+REDs’ and ‘REDs high autistic traits’ will present with higher
sensitives in food-specific modalities, but similar levels of sensitivities
for other sensory modalities, compared to the other groups.

e Taste identification ability

236



o ‘Autism+REDs’ and ‘REDs high autistic traits’ will present with better
taste identification ability than ‘Autism only’ and ‘REDs only.’
e Taste pleasantness
o ‘Autism+REDs’ and ‘REDs high autistic traits’ will rate tastes as less

pleasant than ‘Autism only’ and ‘REDs only.’

Methods
The following provides a brief outline of the methodology. More methodological
details for this study are outlined in Chapter 3.
Participants

Participants included 47 autistic women without REDs (‘Autism only’), 51
autistic women with REDs (‘Autism+REDSs’), 76 non-autistic women with
REDs(‘REDs only’), and 36 women with REDs and high autistic traits (‘REDs high
autistic traits’). The analysis of taste identification ability and taste pleasantness
ratings included only a subset of participants from the ‘Autism only’ and
‘Autism+REDs’ groups (n = 25 and n = 12, respectively). Demographics and clinical
characteristics of each group are presented in Table 8 and 9 in Chapter 4. Key
background variables for the subset of participants who completed the taste test are
presented in the results section below.
Measures

The characteristics and psychometric properties of the measures used are
presented in Chapter 3. In the current analysis, we used the GSQ subscales
(Robertson & Simmons, 2013) as self-report measures of general hyper- and
hyposensitivities, as well as sensitivities affecting food-specific (gustatory, olfactory,
tactile) and other (visual, auditory, vestibular, proprioception) modalities.

The RAADS-14 (Eriksson et al., 2013) was used as a measure of autistic traits.
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Self-reported or measured weight and height were used to calculate participants’
BMI.

The ‘taste strips’ taste test (Burghart, Messtechnik, Germany; Landis et al., 2009)
was used to assess taste identification ability and to obtain taste pleasantness
ratings.

The ADOS-2 (Lord et al., 2012) was conducted with participants who completed the
taste test to confirm presence of autism.

Analytic Approach

We conducted two mixed-design ANOVAs, including different combinations of
GSQ subscales, to assess the overall effect of group on general sensitivities and to
compare levels of general hyper- and hyposensitivity, as well as levels of sensitivities
affecting different sensory modalities among groups.

We repeated each analysis, adjusting for age (partially adjusted model) and
adjusting for age, depression, anxiety, and social anxiety (fully adjusted model).
When adjusting for differences in age and co-occurring mental health difficulties, the
mean age and the mean scores for anxiety, depression, and social anxiety in all
groups were held constant at the respective estimated mean across the total sample.
For age, the mean across the total sample was lower than the actual mean age of
the ‘Autism only’ group, and was slightly higher than the actual mean age of
‘Autism+REDs,” ‘REDs high autistic traits,” ‘REDs only,” and ‘REDs high autistic traits’
(see Chapter 4). For co-occurring mental health difficulties, the estimated means
were lower than the actual mean scores for ‘Autism+REDs’ and ‘REDs high autistic
traits’ and higher for ‘Autism only’ and ‘REDs only’ (see Chapter 4). In addition,
whether participants were currently taking medication was considered as a potential

co-variate. However, when comparing participants who were and were not currently
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taking medication, there were no significant differences for GSQ total score and
GSQ gustatory, olfactory, and tactile subscale scores in each group. Therefore, it
was not deemed necessary to include medication as a co-variate in subsequent
analysis.

Correlations between GSQ total scores and RAADS-14 total score and BMI
were calculated for each group to assess the relationship of general sensitivities with
autistic traits and starvation.

Finally, we conducted another two mixed-design ANOVASs to assess the
overall effect of group (‘Autism only’ vs. ‘Autism+REDSs’) on correctly identified tastes
and pleasantness ratings and to compare these for the individual taste qualities
(sweet, sour, salty, bitter) between groups. Because of the small sample size, these
analyses were considered preliminary, and no adjustments were applied to control
for group differences on background variables or other potential co-variates.
Results
Group Differences in General Sensitivities

Levels of general hyper- and hyposensitivity were compared between groups
to assess whether ‘Autism+REDs’ and ‘REDs high autistic traits’ presented with
greater sensitivities than the other two groups. Box’s test of equality of covariance
was violated, with Box’s M = 27.03, F(9, 220861.36) = 2.95, and p = .002. According
to Levene’s test (see Table 1, Appendix 13), the assumption of equality of variance
was not met for hypersensitivity, but was met for hyposensitivity.

The unadjusted and adjusted main effects for (1) subscale, (2) group, and (3)
interaction of subscale by group are presented in Table 20 for GSQ general hyper-
and hyposensitivity.

Table 20
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Mixed-design ANOVA main effects for GSQ general hyper- and

hyposensitivity subscales, group, and interaction in the unadjusted, partially

adjusted, and fully adjusted model

Main Effect Model Statistical Result
Subscale Unadjusted F(1, 206) = 246.32, p <.001, np? =
.545
Partially adjusted F(1, 205) = 9.73, p =.002, ny? =.045
Fully adjusted F(1, 202) =1.385, p = .241, np*=
.007
Group Unadjusted F(3, 206) = 37.66, p <.001, ny? =
.354
Partially adjusted F(3, 205) = 36.62, p < .001, np?=
.349
Fully adjusted F(3,202) = 38.13, p <.001, ny? =.362
Subscale by Unadjusted F(3, 206) = 6.23, p <.001, ny? =.083
Group

Partially adjusted

Fully adjusted

F(3, 205) = 5.300, p = .002, 1% =
072

F(3, 202) = 5.600, p = .001, %=
077

The unadjusted mean scores for GSQ general hypersensitivity and

hyposensitivity by group, with indication of significant post-hoc differences, are

presented in Figure 13.
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Figure 13

Mean GSQ hyper- and hyposensitivity subscale scores by group

rkk

B Autism only

W sutism+REDs

W REDs only

W RED= high autistic traits

Mean scores

Hypersensitivity Hyposensitiviby

G350 subscales

Note. Error bars indicate 95% confidence intervals (ClIs). Significant post-hoc
differences: ***p < .001, **p < .01, *p < .05.

We observed a significant main effect of subscale (F(1, 206) = 246.32, p <
.001, np? = .545), showing that there was a significant difference between hyper-
and hyposensitivity scores across groups. We also observed a significant main effect
of group (F(3, 206) = 37.66, p < .001, n? = .354). The main effect of group can be
interpreted as a test of group difference on the GSQ total score, since it is generated
by adding both subscales.

Mean GSQ total scores for each group are presented in Table 21. Significant
post-hoc pairwise comparisons of the main effect of group in the unadjusted model,
and changes observed for the adjusted model, are presented in Table 22. These

results revealed that ‘Autism only,” ‘Autism+REDs,’ and ‘REDs high autistic traits’
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reported higher overall levels of sensitivities than ‘REDs only’, but that there were no
significant differences between these three groups.

Table 21

Unadjusted mean GSQ total scores and SDs per group

Autism Only  Autism+RED REDs Only REDs With

(n=47) S (n =76) High Autistic
(n =51) Traits
(n = 36)
Mean (SD) 74.68 (22.60) 83.29 (24.51) 44.79 (17.34) 71.56 (25.32)

Table 22

Significant post-hoc pairwise comparisons of the main effect of group on GSQ
scores for the unadjusted model, and changes for the adjusted model from the

unadjusted model.

Model
Unadjusted Autism only > REDs only
mean difference = 17.295, p < .001, 95% CI [11.08-23.51]
Autism+REDs > REDs only
mean difference = 22.02, p <.001, 95% CI [15.96-28.08]
REDs only < REDs high autistic traits
mean difference = -14.37, p <.001, 95% CI [-21.15—(-7.60)]
Partially No change
adjusted

Fully adjusted Additional significance:
Autism only > REDs high autistic traits
mean difference = 8.308, p =.008, 95% CI [1.49-15.12]

Finally, there was a significant interaction effect between subscale and group
(F(3, 206) = 6.23, p <.001, ny? =.083), showing that groups had different patterns

of scores across GSQ general hyper- and hyposensitivity subscales.
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Unadjusted mean scores and post-hoc pairwise comparisons between

groups for general hyper- and hyposensitivity scores are presented in Table 23.
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Table 23

Mean GSQ hyper- and hyposensitivity scores and estimated mean scores after adjustment. The table also shows post-hoc

comparisons for the unadjusted model and changes for the adjusted model.

Measure Model Mean (SD)/Estimated Mean After Adjustment Significant Pairwise Comparisons With
Autism  Autism+R REDs REDs gg”mfe;rr?:g?dju‘c’tmem for Multiple
only EDs only with high P
(n=47) (n =51) (n =76) autistic
traits
(n =36)
GSQ Unadjusted 42.53 47.25 25.24 39.61 Autism only > REDs only
hyper- (13.49) (12.86) (10.85) (14.21) mean difference = 17.30, p <.001, g =

sensitivity 1.450, 95% CI [11.08-23.51]

Autism+REDs > REDs high autistic traits

mean difference = 7.64, p = .034, g = .569,
95% CI [.36-14.93]

Autism+REDs > REDs only

mean difference = 22.02, p <.001, g =
1.882, 95% CI [15.96-28.08]

REDs only < REDs high autistic traits

mean difference = -14.37, p <.001, g =
1.196, 95% CI [-21.15—(-7.60)]
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Partially 42.172 47.332 25.372 39.702 No changes

adjusted
Fully 46.45° 45.28P 25.99P 35.71° Additional significance:
adjusted Autism only > REDs high autistic traits
mean difference = 10.74, p =.002, 95% ClI
[3.03-18.44]
GSQ Unadjusted™ 32.15 36.04(19. 19.55 31.17 Autism only > REDs only
hypol-t. i (10.26) 55) (7.74) (11.59) mean difference = 12.60, p <.001, g =
sensitivity 1.368, 95% CI [7.38-17.81]
Autism+REDs > REDs only
mean difference = 16.48, p <.001, g =
1.556, 95% CI [11.40-21.58]
REDs only < REDs high autistic traits
mean difference =-12.06, p <.001, g =
1.282, 95% CI [-17.75—(-6.37)]
Partially 32.443 35.982 19.442 31.542 No changes
adjusted?
Fully 32.55P 32.55P 18.46° 27.48P No changes
adjusted?

Note. Tassumption of homogeneity of variance not met (see Table 1, Appendix 13).
aCovariate is evaluated at the following value: age (years) = 32.22.
b Covariates are evaluated at the following values: age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN total
=40.16.
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‘Autism only,” ‘Autism+REDs,’ ‘REDs high autistic traits’ scored significantly
higher than ‘REDs only’ for both hyper- and hyposensitivity, but similar to each other.
The only significant difference between ‘Autism only,” ‘Autism+REDs,” and ‘REDs
high autistic traits’ was that ‘Autism+REDSs’ scored significantly higher than the
‘REDs high autistic traits’ group on the GSQ hypersensitivity subscale. This was not
the case for hyposensitivity, which could account for the significant interaction effect.

The majority of effect sizes for these group differences were very large, with a
medium effect size for the difference on the GSQ hypersensitivity scale between
‘Autism+REDs’ and ‘REDs high autistic traits’ (see Table 23).

Impact of Adjustments on Main Effects and Group Differences for GSQ
General Hyper-and Hyposensitivity Subscales. The main effects were maintained
in the partially and fully adjusted models, apart from the main effect of subscale,
which was no longer significant in the fully adjusted model (see Table 20). Estimated
means for the adjusted models and changes to post-hoc pairwise comparisons for
each subscale are presented in Table 23. For both hyper- and hyposensitivity, the
same pairwise comparisons reached significance in the partially adjusted and fully
adjusted models. For the GSQ hypersensitivity subscale in the fully adjusted model,
there was also a significant difference between the ‘Autism only’ group and ‘REDs
high autistic traits,” with the estimated means for the ‘REDs high autistic traits’ group
being significantly lower than those of the ‘Autism only’ group (see Table 23).
Correlations Between General Sensitivities, BMI, and Autistic Traits

We tested whether GSQ total scores correlated with BMI and RAADS-14 total
scores in each group. Correlation coefficients are reported in Table 24. There were
no significant correlations between GSQ total scores and BMI for any of the groups,

but GSQ total scores were significantly positively correlated with autistic traits for all
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groups. Correlations between GSQ total scores and RAADS-14 were moderate to
large, with shared variance ranging from 19%—29%.

Table 24

Correlations between general sensitivities (GSQ total score), BMI, and autistic

traits (RAADS-14) within each group

BMI RAADS-14 Total
‘Autism only’ (n = r=.084,[-.153-.350], p= rs=.494,[.266-.686], p =
47)* 578, R2 =.007 001, Rs? = .244
‘Autism+REDs’ (n = rs = .050, [-.242—-.330], p= rs=.540, [.277-.738], p <
51)* 740, Rs? = .025 001, Rs? = .292
‘REDs only’ (n =76)* rs=-.043, [-.267-.189], p = rs=.479, [.274-.645],p <
.720, Rs?=.002 001, Rs? = .229
‘REDs high autistic r=.128, [-.319-553],p= rs=.440, [.136-.685], p =
traits’ (n = 36)* 492, R?=.016 .007, Rs? = .194

Note. The correlation coefficient (r/rs) for each correlation is reported as an
indicator of strength of the bivariate relationship. Bootstrapped 95% Cls are reported
in squared brackets. The coefficients of determination (R%/ Rs?) is reported as an
indicator of shared variance.

*Reduced sample sizes for correlation with BMI due to missing data: ‘Autism only’ =
46; ‘Autism+REDs’ = 46; ‘REDs only’ = 73; ‘REDs high autistic traits’ = 31.
Group Differences in Food-Specific and Other Sensory Modalities

Levels of sensitivities affecting different sensory modalities were compared
between groups. This was to assess whether the pattern of group differences was
different for food-specific (gustatory, olfactory, and tactile) and other sensory (visual,
auditory, vestibular, proprioception) modalities, in that ‘Autism+REDs’ and ‘REDs
high autistic traits’ presented with higher levels of sensitivities affecting food-specific,
but not other modalities, than the other two groups. If this was the case, it would
suggest that ‘Autism+REDs’ and ‘REDs high autistic traits’ present with higher levels

of sensitivities affecting food-specific modalities, but similar levels of sensitivities

affecting other sensory modalities.
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Box’s test of equality of covariance was violated, with Box’s M = 147.29, F(84,

63192.34) = 1.64, and p < .001. According to Levene’s test (see Table 1, Appendix

13), the assumption of equality of variance was met for all GSQ modality subscales,

apart from GSQ vestibular and GSQ proprioception. Mauchly’s test of sphericity

indicated that the assumption of sphericity was violated, (x? (20) = 45.31, p = .001);

therefore, Huynh-Feldt corrections were applied (¢ = .97).

Unadjusted and adjusted main effects for subscale, group, and interaction of

subscale by group for GSQ subscale scores for each sensory modality are

presented in Table 25.

Table 25

Mixed-design ANOVA main effects of subscale, group, and interaction for

GSQ subscale scores for each sensory modality in the unadjusted, partially adjusted,

and fully adjusted model

Main Effect  Model Statistical Result
Subscale Unadjusted F(5.84, 1203.26) = 145.40, p < .001, np?
=.414
Partially F(5.92, 1213.53) =22.41, p <.001, ny? =
adjusted .099
Fully adjusted F(6.00, 1212.00) = 7.88, p < .001, ny? =
.038
Group Unadjusted F(3, 206) = 37.38, p <.001, ny?=.353
Partially F(3, 205) = 36.38, p <.001, ny?=.347
adjusted
Fully adjusted F(3, 202) = 37.60, p <.001, ny?=.358
Subscale by  Unadjusted F(16.75, 1203.26) = 3.75, p < .001, np? =
Group .052
Partially F(17.759, 1213.53) = 4,08, p < .001, 1,2
adjusted =.056

Fully adjusted

F(18.00, 1212.00) = 4.30, p < .001, np? =
.060
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The patterns of unadjusted mean scores for across sensory modalities by
group are presented in Figure 14.

Figure 14

Mean GSQ total scores for food-specific and other sensory modalities by

group
20
B Autism only
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GSQ subscales for each sensory modality

Note. Error bars indicate 95% ClI.

We observed a significant main effect of subscale (F(5.84, 1203.26) = 145.40,
p <.001, ny? =.414), a significant main effect of group (F(3, 206) = 37.38, p < .001,
ne? = .353), and a significant interaction effect between subscales and group
(F(16.75, 1203.26) = 3.75, p < .001, np? =.052). This showed that there were
differences between subscales across groups, between groups across subscales,

and in the pattern of scores across subscales between groups.
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Post-hoc pairwise comparisons between groups for each subscale are

presented in Table 26.
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Table 26

Mean GSQ subscale scores for each sensory modality and estimated mean scores after adjustment. The table also shows

post-hoc comparisons for the unadjusted model and changes for the adjusted model.

Measure Model Mean (SD)/Estimated Mean After Adjustment  Significant Pairwise Comparisons With
Autism  Autism+R REDs REDs Eg”mfegr?:éfd‘““mem for Multiple
only(n= EDs(n= only(n= with high P
47) 51) 76) autistic
traits (n =
36)
Gustatory Unadjusted 9.64 (4.36) 11.37 6.76 (3.32) 10.69 Autism only > REDs only:
total (4.13) (4.47) Mean difference = 2.88, p =.001, g = .768,
95% CI [.91-4.84]
Autism+REDs > REDs only:
Mean difference = 4.61, p <.001, g =
1.258, 95% CI [2.69-6.53]
REDs only < REDs high autistic traits:
Mean difference =-3.93, p =.001, g =
1.055, 95% CI [-6.07—(-1.79)]
Partially 9.502 11.402 6.822 10.732 No changes
adjusted
Fully 10.24° 10.90P 7.08° 9.91° No changes
adjusted
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Olfactory  Unadjusted
total

9.87 (3.62) 10.35

(4.12)

5.93(3.37) 9.47 (4.06) Autism only > REDs only:

Mean difference = 3.94, p <.001, g =
1.136, 95% CI [2.09-5.79]

Autism+REDs > REDs only:

Mean difference = 4.42, p <.001, g =
1.198, 95% ClI [2.62-6.22]

REDs only < REDs high autistic traits:

Mean difference = -3.54,p <.001, g =
0.982, 95% CI [-5.55—(-1.52)]

Partially
adjusted

9.552

10.422

6.062

9.552

No changes

Fully
adjusted

10.36°P

9.98°

6.23°

8.75°

No changes

Tactile Unadjusted
total

9.79 (3.61) 11.18

(4.66)

5.87 (3.57) 9.94 (4.47)

Autism only > REDs only:

Mean difference = 3.92,p <.001, g =
1.093, 95% CI [1.93-5.91]

Autism+REDs > REDs only:

Mean difference = 5.31,p <.001, g =
1.314, 95% ClI [3.37-7.25]

REDs only < REDs high autistic traits:

Mean difference = -4.08,p <.001, g =
1.049, 95% ClI [-6.25—(-1.90)]

Partially
adjusted

9.682

11.202

5912

9.972

No changes
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Fully
adjusted

10.61°

10.84°

5.99b 9.10°

No changes

Visual Unadjusted
total

10.70
(4.20)

12.00
(4.70)

5.33(3.23) 10.14
(4.26)

Autism only > REDs only:

Mean difference = 5.37, p <.001, g =
1.480, 95% CI [3.39-7.36]

Autism+REDs > REDs only:

Mean difference = 6.67, p <.001, g =
1.717, 95% CI [4.73-8.61]

REDs only < REDs high autistic traits:

Mean difference = -4.81, p <.001, g =
1.340, 95% CI [-6.98—(-.2.64)]

Partially
adjusted

10.822

11.982

5.292 10.112

No changes

Fully
adjusted

12.03°

11.46°

5.39°b 9.04°

Additional significance:
Autism only > REDs high autistic traits

Mean difference = 2.98, p =.013, 95% CI
[.43-5.54]

Autism+REDs > REDs high autistic
traits

Mean difference = 2.41, p = .025, 95% CI
[.20-4.63]

Auditory  Unadjusted
total

16.72
(3.41)

18.00
(3.44)

10.32 14.25
(4.34) (3.97)

Autism only > REDs only:

Mean difference = 6.41, p <.001, g = .467,
95% CI [4.49-8.32]

Autism only > REDs high autistic traits:
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Mean difference = 2.47,p = .026, g = .703,
95% CI [.19-4.76]

Autism+REDs > REDs only:

Mean difference = 7.68, p <.001, g =
1.889, 95% CI [5.82-9.55]

Autism+REDs > REDs high autistic
traits:

Mean difference = 3.75, p <.001, g =
1.169, 95% CI [1.50-6.00]

REDs only < REDs high autistic traits :

Mean difference = -3.93,p <.001, g =
0.814, 95% CI [-6.02—(-1.85)]

Partially 16.922 17.962 10.24 2 14.212 No changes
adjusted
Fully 18.03° 17.51°b 10.32°b 13.23b No changes
adjusted?
Vestibula Unadjusted? 9.21 (4.62) 10.47 5.64 (3.17) 9.44 (4.09) Autism only > REDs only:
r total (4.91) Mean difference = 3.57, p <.001, g =.943,

95% CI [1.52-5.61]
Autism+REDs > REDs only:

Mean difference = 4.83, p <.001, g =
1.220, 95% CI [2.83-6.82]

REDs only < REDs high autistic traits:

Mean difference = -3.80, p <.001, g =
1.089, 95% ClI. [-6.03—(-1.57)]
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Partially 9512 10.412 5.5632 9.372 No changes
adjusted?
Fully 10.68° 9.88°P 5.64° 8.38P No changes
adjusted
Proprioce Unadjusted? 8.74 (4.83) 10.00 4.97 (2.55) 7.61(4.81) Autism only > REDs only:
ption total (4.77) Mean difference = 3.77, p <.001, g =
1.050, 95% CI [1.73-5.81]
Autism+REDs > REDs only:
Mean difference =5.03, p <.001, g =
1.395, 95% CI [3.04—7.02]
REDs only < REDs high autistic traits:
Mean difference = -2.64, p =.011, g =
0.769, 95% CI. [-4.86—(-.41)]
Partially 8.662 10.022 5.012 7.632 No changes
adjusted?
Fully 9.59°b 9.55P 5.14° 6.80° Additional significance:
adjusted?

Autism only > REDs high autistic traits

Mean difference = 2.79, p = .038, 95% CI.
[.10-5.47]

Autism+REDs > REDs high autistic
traits

Mean difference = 2.75, p =.011, 95% CI.
[.42-5.08]

Note. TAssumption of homogeneity of variance not met (see Table 1, Appendix 13).

aCovariate is evaluated at the following value: age (years) = 32.22.
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b Covariates are evaluated at the following values: age (years) = 32.22, HADS depression = 9.62, HADS anxiety = 13.86, SPIN total
=40.16.
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The ‘Autism only,” ‘Autism+REDs,” and ‘REDs high autistic traits’ groups
scored significantly higher than the ‘REDs only’ group on all sensory modality
subscales. The pattern of group differences was similar for the food-specific
modalities (gustatory, olfactory, and tactile) and the other subscales (visual,
vestibular, proprioception), apart from for the auditory subscale (see Table 26).
‘Autism only’ and ‘Autism+REDS’ reported significantly higher auditory sensitivity
than ‘REDs high autistic traits,” which could have resulted in the interaction effect. On
all other subscales ‘Autism only,” ‘Autism+REDs,” and ‘REDs high autistic traits’
scored similarly. The majority of effect sizes for significant group differences were
large, or very large, with some medium effect sizes (see Table 26).

Impact of Adjustments on Main Effects and Group Differences in Food-
Specific and Other Sensory Modalities. As seen in Table 25, the main effects of
group, subscale, and subscale by group were maintained in the partially and fully
adjusted models. Estimated means for the adjusted models and changes for the
adjusted models for each subscale are presented in Table 26. For all GSQ sensory
modality subscale scores, the same pairwise comparisons reached significance in
the partially adjusted and fully adjusted models. There were no changes to the
pattern of group differences for any of the food-specific modalities (gustatory,
olfactory, tactile) in the partially or fully adjusted model. For visual sensitivity and
proprioception, there were additional significant differences between ‘Autism only’
and ‘REDs high autistic traits’ as well as between ‘Autism+REDs’ and ‘REDs high
autistic traits’ in the fully adjusted model, with the estimated means for ‘REDs high
autistic traits’ being significantly lower than for the other two groups.

Group Differences in Taste Identification Ability and Pleasantness Ratings for

Sweet, Sour, Salty, and Bitter Tastes
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Data for the taste test was available for a subset of participants in the ‘Autism

only’ and ‘Autism+REDs’ groups (n = 25 and n = 12, respectively), due to a change

in methodology in response to COVID-19. Demographics, clinical presentation

scores, and self-reported GSQ general total and gustatory total scores of these

participants, as well as group comparisons for these variables, are presented in

Table 27. The subset of the ‘Autism+REDs’, who completed the taste test, was

slightly older than the ‘Autism+REDs’ group overall. Levels of autistic traits,

depression, anxiety, social anxiety, overall sensitivities and sensitivity to gustatory

stimuli in the ‘Autism only’ and ‘Autism+REDs’ subset were representative of the

wider ‘Autism only’ and ‘Autism+REDs’ sample.

Table 27

Demographics, clinical variables, and self-reported sensitivities of participants

who completed the taste test

‘Autism Only’ (n

= 25)

‘Autism+REDs’

(n=12)

Group Comparison

Age

RAADS-14 total

ADOS-2 social

affect

ADOS-2 RRBs

ADOS-2 total

EDE-Q global

SWEAA total

HAADS
depression

37.89 (10.81)

32.79 (6.16)

8.17 (3.44) (n =

24)

3.17 (1.90) (n =

24)

11.33 (4.62) (n =

24)
1.54 (1.11)

29.18 (11.24)

5.75 (4.49)

36.56 (13.27)
37.17 (3.60)
11.00 (4.24)
3.67 (1.44)
14.67 (4.85)
3.37 (1.67)
74.17 (54.65)

10.28 (5.32)
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t(35) = -.487, p = .629, 95% Cl
[-9.73-5.96], g = -.167

£(34.69) = -2.50, p = .017, 95%
Cl [-43-1.08], g = -.695

t(34) = -2.16, p = .038, 95% ClI
[-5.50—(-.16)], g = -.746

t(34) = -.80, p = .439, 95% ClI [-
1.77-.66), g = -.277

t(34) = -2.01, p = .053, 95% ClI
[-6.71-.04], g = -.694

£(15.09) = -2.38, p = .031, 95%
Cl [-2.34—(-.14)], g = -.964

{(35) = -16.37, p <.001, 95% ClI
[-30.98—(-16.01], g = -2.190

#(35) = -1.66, p = .106, 95% CI
[-5.80-.59], g = -.570



HAADS anxiety  10.89 (4.18) 14.67 (5.15) t(35) = 1.81, p = .079, 95% ClI [-
6.25-.64], g = -.621

SPIN 36.24 (13.07) 46.00 (8.70) t(35) = -2.34, p =.025, 95% ClI
[-18.22—(-.30)], g =-.805

GSQ gustatory  9.36 (4.62) 11.92 (3.99) t(35) =-1.64, p = .109, 95% ClI

total [-5.60-.48], g = -.565

GSQ total 71.36 (20.84) 81.92 (21.48) t(35) =1.43, p =.162, 95% CI [-
25.56-4.45], g = -.491

Smoking n=3(12%) n=1(8.3%) N/A

Note. RAADS-14 = Ritvo Autism Asperger Diagnostic Scale —14, ADOS-2 =
Autism Diagnostic Observation Schedule, Second Edition; RRBs= Restricted and
Repetitive Behaviours, EDE-Q = Eating Disorder Examination-Questionnaire,
SWEAA = SWedish Eating Assessment for Autism spectrum disorders, HAADS =
Hospital Anxiety and Depression Scale, SPIN = Social Phobia Inventory, GSQ =
Glasgow Sensory Questionnaire.

The ‘Autism+REDs’ group had significantly higher RAADS-14 total, ADOS-2
social affect subscale, EDE-Q global, SWEAA total, and SPIN total scores than
‘Autism only’. Three ‘Autism only’ participants and one ‘Autism+REDSs’ participant
reported that they smoked. There were no significant differences between both
groups in age or in ADOS-2 RRBs subscale, ADOS-2 total, HAADS depression,
HAADS anxiety, GSQ gustatory total, and GSQ total scores. However, non-
significant effects here and in the subsequent analysis should be interpreted with
caution, as the analysis might have been underpowered due to small and unequal
sample sizes.

The average number of identified tastes, as well as the mean pleasantness
rating overall and for each taste quality, were compared between groups to assess
whether ‘Autism+REDSs’ presented with better taste identification ability and whether
they rated tastes as less pleasant than ‘Autism only.” For correctly identified tastes,
the assumption of equality of covariance was met, according to Box’s test (Box’s M =

20.90, F(10, 2251.40) = 1.77, p = .061). According to Levene’s test (see Table 1,

Appendix 13), the assumption of equality of variance was met for all taste qualities
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apart from bitter. Mauchly’s test of sphericity indicated that the assumption of
sphericity was met (x? (5) = 6.41, p = .268).

The patterns of mean scores for correctly identified tastes across the different
taste qualities (sweet, sour, salty, bitter) by group are presented in Figure 15.

Figure 15

Mean score for correctly identified sweet, sour, salty, and bitter tastes by

group

M Autism only
M Autism+REDSs

Mean scores for correctly identified tastes

Sweet Sour Salty Bitter

Taste qualities

Note. Error bars indicate 95% CI.

There was a significant main effect of taste quality (F(3, 105) = 16.38, p <
.001, ny? = .319), reflecting a tendency for participants across both groups to be less
accurate at identifying sour tastes. There was no significant main effect of group
(F(1, 35) < 0.00, p =.985, np?< .000). The main effect of group can be interpreted as

a test of group difference on the total of correctly identified tastes, because it is the

260



sum of correctly identified tastes across the four taste qualities. The mean totals for
the number of correctly identified tastes for each group are presented in Table 28.

Table 28

Mean totals of correctly identified tastes and accuracy scores for each group

‘Autism Only’ (n = 25) ‘Autism+REDs’ (n = 12)

Mean (SD) 11.52 (3.33) 11.50 (2.20)

Accuracy (%) 72% 72.88%

There was a significant interaction effect between taste quality and group
(F(3, 105) = 2.85, p = .041, np? = .075). Post-hoc pairwise comparisons between
groups for each taste quality are presented in Table 29.

Table 29

Mean scores and SDs for correctly identified tastes and pleasantness ratings

and pairwise comparisons between groups for each taste quality

Taste ‘Autism ‘Autism+ Pairwise Comparisons With
Quality Only’ (n= REDs’ (n Bonferroni Adjustment for Multiple
25) =12) Comparison
Correctly Sweet 3.40 (.71) 3.25(.97) Mean difference =.15, p=.596, g =
identified .187, 95% CI [-.91-4.84]
tastes Sour 2.16 (.99) 1.82 Mean difference = .33, p=.384,g =
(1.19) .346, 95% CI [.-.43-1.08]
Salty 3.12 2.83 (.84) Mean difference =.29, p=.428,9=
(1.09) .285, 95% CI [-1.01-.44]
Bitter 2.84 3.58 (.67) Mean difference =-.74, p=.110,g =
(1.49) 574, 95% CI [-1.66—.18]
Pleasantne Sweet 3.68 (.88) 3.83(.74) Mean difference =-.15, p =.605, g =
Ss 179, 95% CI [-.75-.44]
Sour 2.83(.83) 2.02(.61) Mean difference =.81, p =.005,9 =
1.055, 95% CI [.26-1.36]
Salty 3.23(.78) 2.38(.75) Mean difference =.86, p =.003,g =

1.103, 95% CI [.31-1.41]
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Bitter 1.81(.62) 1.42(.31) Mean difference =.39, p=.047,9=
.720, 95% CI [.01-.78]

There were no significant differences in the groups’ abilities to correctly
identify tastes for any of the taste qualities. The interaction effect could be driven by
differences in the pattern of difference between taste qualities within groups.
Specifically, although both groups identified significantly more sweet and bitter tastes
correctly than sour tastes, the difference between salty and sour was significant for
‘Autism only’ (mean difference of .96, p = .006, 95% CI [.21-1.71]), but not for
‘Autism+REDs’ (p = .085). All effect sizes for group differences in correctly identified
taste qualities were in the small or medium range (see Table 29).

For participants’ ratings of how pleasant the tastes were, according to Box’s
test, the assumption of equality of covariance was met (Box’'s M = 13.13, F(10,
2251.40) =1.11, p =.349). According to Levene’s test (see Table 1, Appendix 13),
the assumption of equality of variance was met for pleasantness ratings for all taste
qualities. Mauchly’s test of sphericity indicated that the assumption of sphericity was
violated (x? (5) = 14.72, p = .012); therefore, Huynh-Feldt corrections were applied (&
= .88). The patterns of mean scores for pleasantness ratings of tastes across the
different taste qualities by group are presented in Figure 16.

Figure 16

Mean scores for pleasantness ratings of sweet, sour, salty, and bitter tastes

by group
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M Autism only
M Autism+REDSs

Mean scores for pleasentness ratings

Sweet Sour Salty Bitter

Taste qualities

Note. Error bars indicate 95% CI.

There was a significant main effect of taste quality (F(2.64, 92.37) = 46.83, p
<.001, n? = .572), a significant effect of group (F(1, 35) = 13.82, p =.001, n? = .283),
and a significant interaction effect between taste quality and group (F(2.64, 92.37) =
3.24, p =.031, n? = .085). This indicates that there were differences in pleasantness
ratings of tastes in each taste quality across groups, in pleasantness ratings across
taste qualities between groups, and in the pattern of pleasantness ratings for each
taste quality between groups.

Post-hoc pairwise comparisons between groups for each taste quality are
presented in Table 29. ‘Autism+REDs’ rated sour, salty, and bitter (but not sweet)
tastes as significantly less pleasant than ‘Autism only.” All effect sizes for significant
group differences were large (see Table 29).

Discussion
Patterns of Group Differences for General Hyper- and Hyposensitivity and

Sensitivities Affecting Food-Specific Modalities
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In the current chapter, we compared levels of general hyper- and
hyposensitivity and of sensitivities affecting food-specific and other sensory
modalities between (1) autistic women without REDs (‘Autism only’), (2) autistic
women with REDs (‘Autism+REDSs’), (3) non-autistic women with REDs (‘REDs
only’), and (4) women with REDs and high autistic traits (‘REDs high autistic traits’).
We repeated each analysis, controlling for age (partially adjusted model) and
controlling for age and levels of co-occurring mental health difficulties (fully adjusted
model) to determine whether group differences in these variables affected group
differences in sensitivities.

‘Autism only,” ‘Autism+REDs,’ and ‘REDs high autistic traits’ presented with
higher levels of general and food-specific sensitivities compared to ‘REDs only.’
However, the levels of sensitivities among these groups were similar. Further, there
was no evidence that the patterns of hyper- and hyposensitivities or of sensitivities
affecting food-specific and other sensory modalities were different for ‘Autism+REDS’
and ‘REDs high autistic traits’ compared to the other two groups. There were no
significant differences between ‘Autism+REDs’ and ‘REDs high autistic traits’ , appart
from for general hypersensitivity, for which the ‘REDs high autistic traits’ group scored

significantly lower than ‘Autism+REDs’.

Across all analyses, age had very little impact on sensitivities in any of the
groups. This is in line with other studies, which have found no significant correlation
between age and self-reported levels of sensitivities in autistic adults and healthy
controls (e.g. Crane et al., 2009). A meta-analysis of studies on sensitivities in
autistic individuals reported that sensitivities are mostly stable throughout adulthood
(Ben-Sasson et al., 2019), but is more susceptible to change in early development

and late adulthood (Boyce & Shone, 2006; Pohl et al., 2003).
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Controlling for differences in co-occurring mental health difficulties changed
the pattern of group differences for a few GSQ subscales. In particular, ‘REDs high
autistic traits’ presented with significantly lower scores on these subscales than
‘Autism only’ and ‘Autism+REDs.” However, overall patterns of group differences
were maintained, and levels of sensitivities in ‘REDs high autistic traits’ remained
significantly higher than ‘REDs only’ for all general and food-specific subscales.
What Do These Findings Mean in Terms of the Role Sensory Sensitivities

Might Play for REDs in Autistic Individuals?

The current study is the first to demonstrate that autistic women with REDs
and women with REDs and high autistic traits present with significantly higher levels
of general and food-specific sensitivities compared to other women with REDs.
However, the similarities in sensitivities in autistic women with and without REDs
does not support the idea that high levels of general and/or food-specific sensitivities
could put some autistic women at risk of developing REDs. Instead, high levels of
sensitivities in autistic individuals with REDs appear to be part of being autistic.
Indeed, the observed patterns of group difference are similar to those of autistic
traits, which were also lowest in ‘REDs only,” similar in ‘Autism only’ and
‘Autism+REDs,’ and slightly lower in ‘REDs high autistic traits’ (see Chapter 4).
Autistic traits might be driving hypersensitivity more so than hyposensitivity, which
could explain a significant difference between ‘Autism_REDs’ and ‘REDs high
autistic traits’ on one subscale, but not the other. They may also link to other co-
occurring mental health difficulties, such as anxiety, particularly in ‘REDs high
autistic traits’.

This appears to contradict the findings of our qualitative study (Figure 12; see

Chapter 2; Brede et al., 2020), which suggested a causal link between high levels of
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sensitivities and restrictive eating difficulties in autistic individuals, and other
evidence, such as the meta-analysis by Page et al. (2021), which identified
sensitivities as one of the few factors that is consistently correlated with picky eating
in autistic children. Further, the lack of elevated levels of food-specific sensitivities in
autistic individuals with REDs contradicts findings from Chapter 4, where
‘Autism+REDs’ and ‘REDs high autistic traits’ presented with higher levels of autism-
specific eating behaviours, as measured by the SWEAA (Karlsson et al., 2013),
including the SWEAA perception subscale, which describes unusual eating
behaviours resulting from sensitivities.

However, based on the current findings, we cannot reject the possibility that
general or food-specific sensitivities contribute to REDs in autistic individuals. There
are several potential explanations for our finding of no significant difference in levels
of sensitivities between autistic women with and without REDs.

Methodological Limitations. First, we must consider the possibility that the
measures used did not accurately capture the hyper- and hyposensitivity that affect
individual sensory modalities. Even though the GSQ has good psychometric
properties (see Chapter 3 for more details; Robertson &Simmons, 2013; Holder
2014), validation studies only considered the GSQ total score. Each GSQ item is
meant to capture either hyper- or hyposensitivity for a specific sensory modality;
however, some items have questionable face validity, in that it is not clear why they
contribute to hyper- as opposed to hyposensitivity. For example, item (7) (“Do you
smell your food before you eat it?”) is counted toward olfactory hyposensitivity, even
though this behaviour could equally result from olfactory hypersensitivity or sensory
seeking differences. Similarly, some of the GSQ items counted toward one sensory

modality could equally relate to another modality. For example, item (23) (“Do you
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hate the feel or texture of certain foods in your mouth?”) is counted toward gustatory
sensitivity. However, in the context of the current study, it could be considered a sign
of (oral) tactile sensitivity, as it describes a reaction to the mouthfeel of food textures.
Principal component analysis of the GSQ, which was conducted as part of the as
original measure development, suggested that a single-factor model was most
appropriate when interpreting this measure (Roberston et al., 2012). Thus, individual
GSQ subscales might not be as distinct as assumed in the current study, and they
might not have accurately captured differences in levels of hyper- and hyposensitivity
or in levels of sensitivities affecting different sensory modalities.

The interpretation of our finding that autistic women with REDs do not present
with heightened levels of food-specific sensitivities is further complicated by the fact
that the current study made assumptions about GSQ olfactory and tactile sensitivity
subscale scores being indicative of sensitivity to the smell and texture of food, even
though few items contributing to these subscales were food-specific. All items in the
gustatory subscale related to food and eating. However, for the olfactory subscale,
only two of the six items related to eating (e.g., (24) “Do you avoid going to
restaurants because you can smell a certain odour?”), with the other items relating to
olfactory sensations more generally (e.g., (17) “Are you ever told by others that you
wear too much perfume/after-shave?”). For the tactile subscale, none of the items
focused on food texture and the mouthfeel of food; rather, all items related to general
tactile sensations (e.g., (22) “Do you cut the labels out of your clothes?”). Our
qualitative study (Chapter 2, Brede et al., 2020) and other previous research led us
to believe that sensory aversion to food textures could be important for food-specific
sensitivities, but the GSQ tactile sensitivity subscale did not actually capture this.

Instead, the subscale encompasses items referencing a broad range of sensory
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experiences, including pain sensation, skin response to physical touch, and
sensitivity to temperature. The relationship of these items to oral tactile sensitivity
and the mouthfeel of food is uncertain. Even if there is a link between these broader
tactile experiences and restrictive eating, different forms of tactile sensitivities could
relate to REDs in different ways. While our qualitative data suggested a link between
oral tactile sensitivity and aversion in response to food textures (Brede et al., 2020),
see Chapter 2), other research found that women with AN experience affective touch
as less pleasant and more intense compared to healthy controls, and proposes that
this could contribute to distorted body representation in AN (Bischoff-Grethe et al.,
2018; Crucianelli et al., 2016). A clear distinction between oral and other tactile
sensitivities would have been desirable to disentangle potential differences in
presentation between groups.

To the author’s knowledge, no other existing self-report measures for
sensitivities distinguish between food-specific and non-food-related tactile
sensitivities (see DuBois et al., 2017 for an overview). This indicates a need for the
development of a new measure that separates sensory response related to food and
other stimuli across different modalities. This would allow for exploration of self-
reported sensitivities to taste, smell, and texture of foods alongside general
sensitives, and of the different ways these might contribute to REDs in autistic
individuals.

Theoretical Explanations. Despite the possibility that the GSQ is not able to
adequately distinguish between subscales and is not fully equipped to measure food-
specific sensitivities, the pattern of total scores nonetheless suggests that

sensitivities in autistic women with REDs are similar to those in autistic women
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without REDs. There are a number of theoretical considerations that might explain
the lack of difference in sensitivities between autistic women with and without REDs.

Firstly, it is possible that the presence of an RED modulates the sensory
experience of autistic women with REDs. In line with our model (Figure 12), autistic
women with REDs could have had higher levels of sensitives prior to the onset of
their RED, and restricting their eating could have “reduced” their sensitives to similar
levels as experienced by other autistic individuals. However, the fact that general
sensitivities were not correlated with BMI in any of the group makes this unlikely.
Longitudinal studies assessing sensitivities prior to and after the onset of REDs in
autistic individuals would be needed to further explore this possibility.

Secondly, it is possible that high levels of sensitivities in autistic individuals on
their own contribute to restrictive eating and unusual eating behaviours, but not
disordered restrictive eating of a clinically concerning level. Indeed, autistic women
without REDs in our study also reported eating and feeding difficulties and unusual
eating behaviours in childhood, often driven by sensitivities, and presented with
similar levels of supposedly autism-specific unusual eating behaviours to non-autistic
women with REDs (see Chapter 4). Picky eating in response to sensory aversion is
extremely common in autistic individuals, particularly when younger (Hubbard et al.,
2014; Mayes & Zickgraf, 2019). Yet not all of these individuals develop an ED later in
life. Emerging research on how autistic adults who experienced picky eating related
to sensitivities in their youth have overcome their eating difficulties (Folta et al.,
2020), as well as research on how autistic adults who continue to experience eating
difficulties at a subclinical level cope in their day-to-day lives (Kinnaird, Norton,
Pimblett, et al., 2019) could be of value for informing preventative approaches and

helping autistic individuals in recovery from their REDs to manage their eating.
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Finally, it might be that other factors, in combination with high levels of
sensitivities, result in the development of REDs for some autistic individuals, but not
others. Such interaction effects could involve shared risk factors with other non-
autistic women within REDs. For example, in individuals with AN, sensitivities have
been linked to emotional regulation difficulties (Merwin et al., 2013), self-disgust (Bell
et al., 2017), and body image disturbances (Zucker et al., 2013), all of which are
considered to play a causal role in traditional eating disorder presentations.
Alternatively, there could be autism-specific pathways that link sensitivities with
REDs in autistic individuals, for example, high levels of intolerance of uncertainty.
Intolerance of uncertainty is characterised by a negative appraisal of and
maladaptive response to situations that are ambiguous, unexpected, or
unpredictable (Buhr & Dugas, 2009; South & Rodgers, 2017), and is heighted in
autistic individuals (Vasa et al., 2018). Intolerance of uncertainty has been linked to
sensory reactivity differences in autistic individuals, and the combination of both has
been proposed to contribute to anxiety in autistic individuals (Hwang et al., 2020;
Neil et al., 2016). Based on their qualitative investigation of autistic adults’ sensory
experiences, MacLennan et al. (2021) suggested that control and predictability of a
sensory stimulus may be a conditional influence on whether the stimulus is
experienced as pleasant or aversive. Thus, autistic individuals with higher levels of
intolerance of uncertainty might feel a stronger need to control sensory stimuli to
make them bearable, and might use restrictive eating behaviours as a strategy to
reduce adverse sensory experiences. A need for control and predictability was
mentioned by autistic women with AN in our qualitative investigation, and intolerance
of uncertainty forms part of our proposed model of mechanisms underlying restrictive

eating behaviours in autistic individuals (see Chapter 2). While high levels of
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intolerance of uncertainty are also common in individuals with REDs, particularly AN
(Brown et al., 2017; Sternheim et al., 2011), the link with sensitivities could be
specific to autistic individuals with REDs. Future research should explore of other
potential causal and maintaining factors, such as intolerance of uncertainty, in
combination with sensitivities in both autistic and non-autistic women with REDs,
before conclusions about the role of sensitivities in autistic individuals can be drawn.
The Potential Overlap of REDs in Autistic Individuals With ARFID

The fact that the ‘Autism+REDs’ group presented with higher levels of
sensitivities than other women with REDs could suggest that autistic women’s REDs
might resemble ARFID, even though these women might have received a diagnostic
label of AN or another RED. However, the current study also raised doubt about the
direct link between heightened sensitivities and REDs in autistic individuals, as levels
of sensitivities in autistic individuals with and without REDs were similar. It should be
noted that our REDs groups predominantly included individuals with REDs diagnosis
other than ARFID, and that findings may well be different in ARFID populations, for
which sensory sensitivities play a more integral role (Bourne et al., 2020).The
findings of the current chapter suggest that autistic women with other RED
diangoses, such as AN, are unlikely to simply represent (misdiagnosed) autistic
women with ARFID whose restriction is driven by sensitivities.

Nonetheless, the potential overlap between ARFID and other REDs in autistic
individuals seems worth investigating further, as there could be superficial similarities
in presentation of sensitivities, even though these might not be driving restrictive
eating in all cases. Further, there is substantial heterogeneity in ARFID presentations

and in the main drivers of food avoidance and restriction (Norris et al., 2018; Reilly et
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al., 2019). Sensitivities are only one of several potential driving factors in ARFID that
could be relevant for RED presentation in autistic individuals.
Similarities in Presentation of Autistic Women and Those With High Autistic

Traits

It is noteworthy that, overall, sensitivities in the ‘REDs high autistic traits’
group were similar to those of ‘Autism+REDs’ and ‘Autism only,” and that these three
groups had the same pattern of group differences to ‘REDs only’. This provides
further evidence for the suggestion from Chapter 4 that the ‘REDs high autistic traits’
group may include undiagnosed autistic women. Where there were differences to
‘Autism+REDs’ and/or ‘Autism only,’ this was because ‘REDs high autistic traits’
scored somewhat lower than one or both of these groups. These differences became
more apparent when controlling for differences in co-occurring mental health
difficulties. However, if we assume that sensitivities are largely driven by autistic
traits, lower levels of sensitivities in the ‘REDs high autistic traits’ group could be due
to somewhat lower, but still clinically meaningful, levels of autistic traits in this group
compared to ‘Autism only’ and ‘Autism+REDs’ (see Chapter 4).
Relationship of Sensory Sensitivities to BMI and Autistic Traits

The current chapter also tested whether general sensitivities were associated
with BMI and autistic traits in each group. The lack of correlation with BMI suggests
that sensitives in individuals with REDs do not merely present as a side effect of
starvation (Slankster et al., 2020). This is in line with research that shows that higher
sensitivities in individuals with AN persist after weight recovery (Zucker et al., 2013).
As far as we are aware, this is the first study to assess the correlation between self-

reported sensitivities and BMI in individuals with REDs.
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The correlation with autistic traits across all groups further supports the
suggestion that sensitivities are connected to autistic traits (although we cannot
establish the direction of the relationship in this cross-sectional study). This is also in
line with the pattern of group differences reported above, with groups with higher
autistic traits (‘Autism only,” ‘Autism+REDs,” ‘REDs high autistic traits’) reporting
significantly greater general sensitivities. The finding that correlations between
sensitivities and autistic traits were also present in the ‘REDs only’ group suggests
that this link extends to those with sub-clinical levels of autistic traits, and that autistic
traits might still influence general sensory experiences in non-autistic individuals with
REDs. These findings support the validity of the GSQ (Robertson & Simmons, 2013)
as a measure of sensitivities typically seen in autistic individuals. These findings are
also in line with studies that demonstrate a link between sensitivities and autistic
traits in autistic people and the general population (Horder et al., 2014; Tavassoli et
al., 2013). However, the findings are in contrast to studies with AN samples, which
have either found no correlation between sensitivities and autistic traits (Bentz,
Guldberg, et al., 2017; Kinnaird, Stewart, et al., 2020b) or have reported effects in
the opposite direction, as in the case of Tonacci et al. (2019), who found that
adolescents with AN with higher autistic traits presented with worse olfactory
function. Studies with AN samples assessed associations between autistic traits and
performance on psychophysical measures for specific sensory modalities, whereas
our study and others (Horder et al., 2014; Tavassoli et al., 2013) used self-report
measures of general sensitivities. Thus, it might be that differences in sensory
reactivity and subjective experience of sensitivities, more so than differences in

underlying sensory processing ability, are associated with autistic traits. Research
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that uses a combination of self-report and psychophysical measures, as we initially
intended in the current study, is still needed.
Taste Identification Ability and Pleasantness Ratings

The current chapter also compared more objective psychophysical
assessments of taste identification ability (an aspect of gustatory sensitivity), as well
as pleasantness ratings for different tastes, for a subset of ‘Autism only’ and
‘Autism+REDs.’ Findings were not supportive of a difference in taste ability between
autistic individuals with and without REDs; this was true across the individual taste
gualities (sweet, sour, salty, bitter) and for overall taste ability. However, the findings
do suggest that autistic individuals with REDs might experience certain tastes as
less pleasant than autistic individuals without REDs. Our hypothesis that
‘Autism+REDs’ would present with better taste identification ability than other autistic
women was not supported. However, our hypothesis that ‘Autism+REDs’ would rate
tastes as less pleasant than other autistic women was supported. Given the small
number of participants in each group (‘Autism only’: n = 25; ‘Autism+REDs’: n = 12),
which meant the analysis was underpowered (see Chapter 3), the lack of a group
difference for correctly identified tastes should be interpreted cautiously. We cannot
be certain that there is truly no difference between ‘Autism only’ and ‘Autism+REDs’
in terms of their ability to identify different tastes. However, these findings are in line
with the lack of difference in self-reported total and gustatory sensitivities in this
subset of participants and in the full sample.

Interestingly, the fact that autistic women with REDs rated sour, salty, and
bitter tastes as less pleasant could suggest that it is not differences in the processing
of gustatory stimuli, but the hedonic response and valence placed on those

sensations, that result in restrictive eating behaviours. Autistic individuals who
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develop REDs might be as sensitive to food-specific sensations as other autistic
individuals, but might experience them as particularly unpleasant. Alternatively, they
might find tastes less pleasant because of their RED. Studies suggest that
individuals with AN present with altered reward processing of illness-related stimuli,
including sensory characteristics of food, such as taste (Keating et al., 2012),
although it is not clear whether inhibited reward response and adverse reactions to
tastes precede the development of REDs or constitute a subsequent symptom (Kaye
et al., 2013). Regardless, without a comparison group of non-autistic women with
REDs, we cannot rule out the possibility that greater aversion to tastes in
‘Autism+REDSs’ is merely part of RED presentation. This should be considered for
future research. In addition, longitudinal designs should be employed to tease apart
cause and effect.

Another issue with the present analysis is that the two groups differed in their
levels of social anxiety and autistic traits (specifically, in their expression of social
affect), which we did not control for so as not to further compromise the already
limited power of the analysis. We also included a small number of individuals who
smoked (n = 4), which might affect taste ability, although findings in previous studies
did not tend to change after excluding participants who smoked (Kinnaird, Stewart, et
al., 2020b). Future research that compares taste identification ability and
pleasantness ratings in autistic women with REDs to other groups should account for
differences in levels of autistic traits (if comparing to another group of autistic
participants), differences in co-occurring conditions, and the effect of smoking.

Despite the lack of firm conclusions about taste identification, the inclusion of
the taste test was valuable as proof of concept, in that it supports the feasibility of

using the taste test to assess taste identification ability in autistic women with REDs.
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It was accepted by autistic women with REDs, who could conceivably have refused
the taste test administration, and generated valid data. Thus, it could be a useful tool
for future research.

Treatment Implications for Autistic Women With REDs

The current study is the first to demonstrate that autistic women with REDs
and those with high autistic traits present with significantly higher levels of general
and food-specific sensitivities compared to other women with REDs. Regardless of
whether sensitivities are contributing to the presentation of REDs in autistic women,
high levels of sensitivities in autistic women and those with high levels of autistic
traits warrant attention in ED services, as these features are likely to affect their
treatment experience (Babb et al., 2021; Kinnaird, Norton, Stewart, et al., 2019).

It could be of value to routinely screen for sensitivities in individuals accessing
treatment for REDs in order to identify individuals with specific sensory needs and
inform treatment adaptations. Our results suggest that individuals with REDs who
are autistic or have high autistic traits are likely to present with heighted sensitivities.
In fact, sensory profiles might be a way to identify potentially undiagnosed autistic
individuals. Further, even though the ‘REDs only’ group presented with lower
sensitivities than the other groups, other studies have found that the levels of
sensitivities in this group are still elevated compared to healthy controls (Bell et al.,
2017; Zucker et al., 2013). Thus, women with REDSs, regardless of their levels of
autistic traits, might benefit from interventions targeting sensory wellbeing
(Tchanturia, Baillie, et al., 2021).

Assessments of sensory needs could be of value for all individuals in ED
service settings, although this seems to be particularly important in those with high

autistic traits. Kinnaird, Dandil, et al. (2020) developed and piloted a brief pragmatic
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sensory screener for use in ED settings. Although the psychometric properties of this
tool have not yet been assessed, initial feedback from clinicians and patients was
positive, and the screener appeared to be a useful starting point for discussions
about individuals’ sensory experiences (Kinnaird, Dandil, et al., 2020). Schaaf and
Lane (2015) reviewed the literature on sensory assessments that have been
validated for use with autistic individuals and provided recommendations for best
practices. Their recommendations include using a combination of self-report and
direct, observational measures; employing a comprehensive approach that assesses
sensory reactivity, perception, and integration across different modalities; and
involving multi-disciplinary teams, including occupational therapists (Schaaf & Lane,
2015). While this would require more time and resources, which might not always be
available, such an approach could be employed by ED services following positive
findings in initial screening and/or in individuals with a known (or suspected) autism
diagnosis to get a full picture of their sensory needs.

Given high sensitives experienced by autistic individuals with REDs across
various modalities, adapting the sensory environment in which treatment is provided
might improve the accessibility of ED services. As will be discussed in more detail in
Chapter 6, multiple qualitative studies have highlighted the perceived impact adverse
sensory environments have on autistic adults’ ability to access services and engage
with treatment in ED and other mental health service settings (Brede et al., 2021).
Aversive sensory stimuli have been found to affect autistic adults’ ability to tolerate
certain spaces and have been suggested to be a barrier for their engagement with
these environments (Amos et al., 2019). This likely also applies to ED service
settings, especially ward environments. Further, sensitivities might affect autistic

individuals’ social and communication skills and functioning during therapy sessions
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(Cosbey et al., 2010). Accommodating sensitivities by adapting the service
environment could be an essential step toward improving service experience for
these individuals.

Further, once mechanisms of how sensitivities might relate to REDs in autistic
individuals are explored, they could be considered as a target for treatment. Our
finding that autistic women with and without REDs have similar levels of sensitivities
suggests that sensitivities in autistic women with REDs should not necessarily be
expected to reduce once these individuals are in recovery. If sensitivities are indeed
part of being autistic, as the current study suggests, it might be difficult to teach
autistic individuals with REDs to attenuate sensation. However, it could be useful to
support autistic individuals with REDs to change their response to sensory
experiences and to develop more adaptive coping mechanisms (Zucker et al., 2013).
Longitudinal studies could provide a better understanding of how sensitivities in
autistic individuals change (if at all) after RED recovery, and could be shed light on
their potential as a target for treatment.

Finally, our findings suggest that high levels of co-occurring mental health
difficulties might have some effect on the experience of sensitivities. Controlling for
differences in levels of co-occurring mental health difficulties predominantly affects
group differences involving the ‘REDs high autistic traits’ group. However, we only
tested whether differences in co-occurring mental health difficulties impacted group
differences in sensitivities, not how much they influenced levels of sensitivities
overall. The changes to the estimated mean when moving from the unadjusted
model to the fully adjusted model suggest that co-occurring mental health difficulties
affected sensitivities in all groups. A link between sensitivities and co-occurring

mental health difficulties, particularly anxiety, in autistic individuals is well established
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(Green & Ben-Sasson, 2010; Hwang et al., 2020). Several theories to explain this
link have been proposed. For example, there might be a bidirectional relationship,
where high levels of sensitivities increase anxiety, which in turn increases
sensitivities (Green et al., 2012; Mazurek et al., 2013). If a causal link between
sensitivities and mental health difficulties in (autistic) individuals with REDs was to be
confirmed, and the direction of that effect established, co-occurring mental health
presentations should be considered when supporting women who struggle with
sensitivities in ED settings. Depending on the direction of such a link, different
adaptations could be possible. For example, adapting the treatment environment in
ED settings to meet the sensory needs of those with high autistic traits could help to
address other co-occurring mental health difficulties, which could in turn increase
efficacy of treatment targeting RED symptoms (Hughes, 2012; Kezelman et al.,
2015). Conversely, addressing co-occurring anxiety and/or depression in autistic
women with REDs might reduce their adverse experiences of sensory stimuli, which
in turn could ease their RED presentation.

Conclusion

The current study is the first to explore sensitivities in autistic women with
REDs. In addition, it lays the groundwork for future research by bringing to light
methodological and theoretical considerations associated with sensory sensitivities
in autistic and RED populations.

We demonstrated that autistic women and women with high autistic traits
present with higher levels of general and food-specific sensitivities compared to non-
autistic women with REDs, regardless of RED status. However, even though autistic
women told us they felt sensory sensitivities were implicated in the development and

maintenance of their REDs (see Chapter 2), the current study is not supportive of a
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direct causal link between high levels of sensitivities and REDs in autistic individuals.
Levels of sensitivities in autistic women with and without REDs were similar. This
also applied to women with REDs and high autistic traits. Further, there was no clear
evidence that sensitivities in autistic women with REDs and women with REDs and
high autistic traits are driven by higher levels of hypersensitivity or food-specific
sensitivities relative to the other groups. Instead, high levels of sensitivities appear
be primarily linked to being autistic.

The finding of similar levels of food-specific sensitivities in autistic women with
and without REDs could be explained by a failure to appropriately capture
sensitivities affecting different food-specific modalities. There is potential for the
development of a new measure that separates sensory response related to food and
other stimuli across different modalities.

Future research should continue to explore sensitivities in both autistic and
non-autistic individuals with REDs, particularly in combination with other potential
contributing factors. Further, there might be difference in the subjective experience of
sensitivities and underlying sensory processing ability. Research using a
combination of self-report and psychophysical measures, as we initially intended, is
still needed.

Regardless of whether sensitivities are contributing to REDs in autistic
individuals, services should be aware of high levels of sensitivities in autistic
individuals with REDs and those with high autistic traits, as these sensitivities are
likely to affect their treatment experience. Thereby, it will be important to consider

interactions with other co-occurring mental health difficulties.
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Chapter 6: “We Have to Try to Find a Way, a Clinical Bridge” - Autistic Adults’
Experience of Accessing and Receiving Support for Mental Health
Difficulties: a Systematic Review and Thematic Meta-Synthesis

This chapter is a version of a manuscript currently under review at Clinical
Psychology Review (Brede et al., 2021). The full reference for this submitted
manuscript is:

Brede, J., Cage, E., Trott, J, Palmer, L., Smith, A., Serpell, L., Mandy, L.,
Russell, A. (2021). “We Have to Try to Find a Way, a Clinical Bridge” - Autistic
Adults’ Experience of Accessing and Receiving Support for Mental Health
Difficulties: a Systematic Review and Thematic Meta-Synthesis. Under review:
Clinical Psychology Review.

Introduction

The current chapter presents Study 3 of this thesis, which consists of a
systematic review and meta-synthesis of qualitative research on autistic adults’
experiences of accessing mental health services. This study is taking a broader
approach, considering the experience of autistic adults in mental health services
more generally, rather than looking at ED services specifically, as this allows to draw
on a more extensive evidence base, and autistic adult’s experience in other mental
health settings and proposed adaptations are likely to be relevant in the context of
supporting autistic women with REDs. The purpose of this study was to establish
perceived barriers and ways to overcome them for autistic adults accessing and
engaging with support for mental health difficulties, with a view for these findings to
be of relevance for to improving ED services for autistic people.

Autistic adults are at high risk of having co-occurring mental health difficulties,

and existing service provision is not currently meeting their resultant support needs
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(Joshi et al., 2013). Several studies have explored autistic adults’ experiences in
mental health services, reporting on the perspectives of autistic adults themselves,
family members and professionals working in mental health care settings, and there
is a need to synthesise these perspectives to inform efforts to improve service
provision for this population. The current chapter presents a systematic review and
meta-synthesis of studies utilising qualitative methodologies to investigate autistic
adults’ experiences of accessing and receiving support for mental health difficulties.

Recently, there has been increased interest in understanding the
presentation, experiences and support needs of autistic adults (Murphy et al., 2016;
Wise, 2020). This reflects a growing recognition in clinical practice and research that
autism occurs across the lifespan, not just in childhood. Those diagnosed in
childhood become adults, and increasingly many autistic individuals are diagnosed in
adulthood, due to changes in diagnostic criteria (Bent et al., 2017), growing
awareness of variation in autistic presentations (Dillenburger et al., 2013), and
increased screening (Gernsbacher et al., 2005).

Autistic adults experience elevated rates of co-occurring mental health
conditions compared to the general population (Croen et al., 2015; Joshi et al., 2013;
Lai et al., 2019). The presence of co-occurring mental health problems affects quality
of life and wellbeing of affected individuals (Mason, Mackintosh, et al., 2019) and
their families (Herrema et al., 2017), and can contribute to premature mortality
(Hirvikoski et al., 2016). Despite this, service provision for autistic adults with co-
occurring mental health difficulties is insufficient: Autistic adults report higher levels
of unmet mental health needs compared to non-autistic adults (Nicolaidis et al.,

2013) and children on the spectrum (Turcotte et al., 2016), and autistic adults with
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mental health difficulties report being less satisfied with services than those seeking
support for physical health difficulties (Vogan et al., 2017).

Both policy and the autism community view mental health care for autistic
individuals, and specifically adults, as a priority. For example, the World Health
Organization (WHO, 2013) has recognized unmet needs of autistic adults as a public
health concern and highlighted the importance of a life-course perspective for autistic
people. In England, the Autism Act (2009) was put into place to ensure that the
needs of autistic adults and their family members are met, and updates to the Act
emphasised the need for greater autism awareness in adult mental health services
(Department of Health, 2015). In addition, the National Health Services (NHS) long-
term plan published in 2019 makes improving the health and wellbeing of autistic
individuals a priority for healthcare developments in the next ten years (NHS, 2019).
In line with this, an online survey of UK stakeholders identified ‘How can public
services best meet the needs of autistic people?’ as one of the top autism research
priorities across stakeholders (N=1624), including autistic adults, family members,
practitioners and researchers (Pellicano et al., 2014). Another survey with 255
autistic adults and 143 representatives of adults with high support needs in the US
found ‘improving public services’, ‘health care access’, and ‘public acceptance’ to be
key priority research areas (Gotham, Marvin, et al., 2015). A UK community priority
exercise recognised identifying suitable interventions and adapting existing
treatments and services to better meet the needs and improve the mental health of
autistic individuals among autistic people’s top ten research priorities (Cusack &
Sterry, 2016).

To inform efforts to improve the accessibility and effectiveness of mental

health services, including ED services, for autistic adults, a critical first step is to
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generate a better understanding of their experiences in existing mental health
services. Qualitative research in particular has the potential to document the
complexity and variety of experiences (Lachal et al., 2017) and to suggest
explanations for why specific factors might promote or hinder successful service
provision (Hannes et al., 2013). There have been various studies investigating
different aspects of autistic adults’ experience in general and mental health services.
However, on their own, qualitative studies are rarely used to inform services
provision (Lachal et al., 2017). Recently, systematic reviews have attempted to bring
together different studies on autistic individuals’ healthcare experience, including
both qualitative and quantitative studies. Existing reviews focused on physical health
care for autistic adults (Calleja et al., 2019; Mason, Ingham, et al., 2019) and on
barriers and facilitators to accessing psychological treatment, but reporting these
combined for both autistic children and adults (Adams & Young, 2020).

The current study adds to existing insights by synthesizing qualitative studies
to explore the broader experience of accessing and engaging with support for mental
health difficulties, focusing on autistic adults specifically. This review is also distinct
in that it combines the perspectives of autistic adults themselves with those of
parents/carers and healthcare professionals, who may support autistic adults in
accessing and engaging with services. Different stakeholder groups will experience
issues related to service provision for autistic individuals in different ways (Shattuck
et al., 2020). Triangulating perspectives can enrich our understanding of available
support, as well as giving insight whether others involved in autistic adults’ care
understand their experience (Carter et al., 2014). Additionally, we employed a meta-
synthesis approach to combine study findings. Meta-syntheses offer an in-depth,

systematic approach to combine perspectives from qualitative studies and bring
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together a broad range of participants’ perspectives (Lachal et al., 2017). By
identifying patterns and developing an overarching interpretation of studies included
in the synthesis, we can generate new insights beyond the findings of individual
studies (Barnett-Page & Thomas, 2009). Accordingly, meta-syntheses are
particularly well suited to identifying research gaps and providing evidence for the
development, implementation, and evaluation of healthcare interventions and
policies (Lachal et al., 2017; Tong et al., 2016). Therefore, the aim of the current
study was to systematically review and meta-synthesize qualitative studies on
autistic adult’s experiences of accessing and engaging with support for mental health
difficulties, from the perspectives of autistic adults, their parents/carers and
healthcare professionals.
Methods

We conducted a systematic review of existing literature and used thematic
meta-synthesis (Thomas & Harden, 2008) to combine the findings of identified
studies, using qualitative methodology to elucidate autistic adults’ experiences of
accessing and receiving mental health support. Thematic meta-synthesis (Thomas &
Harden, 2008) is a method of reviewing qualitative research to address questions
about people's perspectives and experiences in a systematic way. It is one of
multiple meta-synthesis/ethnography approaches (Barnett-Page & Thomas, 2009). It
was developed and is primarily used in the context of reviewing research to inform
health promotion and public health programmes (Lachal et al., 2017; Thomas &
Harden, 2008), and was therefore thought to be well suited for the current study.

The study was the product of a larger review exercise initiated by the
‘Autistica mental health study group’, an interest group bringing together autistic

people, parents, researchers and professionals to co-develop strategic initiatives to
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facilitate high-quality research on mental health in autism (Autistica, 2018). A subset
of this group joined the team for this research project, actively contributing to the
systematic review and meta-synthesis process. The systematic review protocol was
pre-specified and pre-registered (PROSPERO ID: 163706), and findings are
reported in line with PRISMA guidelines (Moher et al., 2009).
Eligibility Criteria

This review focused on empirical peer-reviewed qualitative and mixed-method
studies (including unpublished doctoral dissertations). Participants had to include
autistic adults (with or without co-occurring intellectual disability (ID), aged 16 years
or older), and/or their parents/carers, and/or healthcare professionals working with
autistic adults in a field related to mental health care provision, including
gatekeepers, such as family doctors. Studies had to explore autistic adults’
experiences of accessing and receiving support for mental health difficulties.
Research on physical healthcare provision, experiences of accessing other support
services or experiences in adulthood more generally were only included if they made
direct reference to mental health care. They had to either ask specific questions
about mental health services experiences, or report on this because participants had
brought this up in response to general questioning. Only publications in English were
included due to lack of resources for translation.
Information Sources

We conducted electronic database searches in three bibliographic databases
(MEDLINE, PsycINFO and Embase) within the Ovid interface in December 2019,

which was repeated in December 2020 to identify any additional publications?.

2The original protocol specified additional searches on NICE evidence search, British Library
EthOS and Google scholar. However, since the other elements of the search strategy produced more
extensive results than anticipated, this was deemed no longer necessary.
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Reference lists of included studies, relevant position pieces and existing systematic
reviews on related topics were manually scanned for additional studies. Experts in
the field were contacted to obtain any missed studies.

Search

The search strategy was developed with the help of a subject librarian. Similar
search terms and operators were used for all database searches. The searches
combined text words and MeSh terms, or equivalent subject headings, related to the
concepts of ‘autism’, ‘mental health’, ‘service provision’ and ‘experience’. No
restrictions for date of publication were applied. The full search strategy is available
in Appendix 14.

Study Selection

Screening was conducted in two stages. First, the title and abstract of all
identified studies were screened against the pre-established inclusion and exclusion
criteria. Second, the full texts of potentially relevant studies or those where more
information was required were assessed for eligibility. At this stage a rationale for
excluding any paper was recorded.

Two reviewers (JB and EC) conducted inter-rater checks to ensure inclusion
and exclusion criteria were applied consistently across all papers. One reviewer
screened all papers at both stages of the screening process. The second reviewer
blindly screened 11% of randomly selected papers at stage one, with 99%
agreement, and 25% at stage two, with 85% agreement. Any disagreements were
resolved by discussion. Two other members of the research team (WM and AR)
were consulted to confirm these decisions. After discussing any points of uncertainty,

they agreed with the other two reviewer’s ratings and rationale for exclusion. The
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second reviewer then checked the first reviewer’s decisions for the remaining papers
at stage two to confirm the final set of included studies.
Data Collection Process

We developed a list of study characteristics of interest in collaboration with the
Autistica mental health study group and refined it through discussion with the
research team. One reviewer (JT) extracted key characteristics from included studies
and a second reviewer (JB) checked the extracted data.

Risk of Bias in Individual Studies (Quality Assessment)

Quality assessment was performed using the Mixed Methods Appraisal Tool
(MMAT- Version 18, Hong et al., 2019). The MMAT has good validity and reliability
(Hong et al., 2019). It was chosen because it is designed to appraise the
methodological quality of studies with diverse designs, including studies using
gualitative and mixed methodologies, and thus allowed us to appraise all studies
utilising the same tool. We used the 2018 version of the MMAT (Hong et al., 2019),
which consisted of 2 screening questions, followed by five items specific to the study
design. Mixed method studies were rated on a total of 15 items; five items for each
for the qualitative and quantitative element of the study, as well as five additional
items to determine the integration of these elements. Total methodological quality
scores were calculated based on the percentage of criteria met. Only qualitative
elements of the mixed-method study were included in the synthesis, but the
methodology scores are reported for the whole study as it was published.

Two reviewers (JB and EC) conducted the appraisal process to confirm
eligibility and determine overall quality scores for each study. They independently
rated 10% of the studies (82% agreement) and discussed any discrepancies until

agreement was reached. One reviewer then rated all papers and the other reviewer
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reviewed these ratings. Any disagreements were discussed until resolved. No
studies failed to meet the two screening criteria, and thus all studies were included
irrespective of their methodological quality scores. While the researchers were
mindful of quality scores, they also considered other study characteristics, including
the specificity of overall study aim to autistic adults’ mental health service
experience, when conducting the meta-synthesis.
Synthesis of Results

A meta-synthesis of qualitative data was conducted following guidelines for
thematic synthesis (Lachal et al., 2017; Thomas & Harden, 2008). Thematic
synthesis has three interlinked stages: the coding of text 'line-by-line'; the
development of 'descriptive themes'; and the generation of 'analytical themes'
(Thomas & Harden, 2008). NVivo software (NVivo, 2018) was used to aid the
analysis, using electronic copies of the articles as primary documents. First, all
papers were read and re-read to stimulate consideration of potential codes and
themes. Second, we conducted line-by-line coding of the results section of each
paper, applying codes to all sections relevant to autistic adults’ mental health service
experiences. Codes were created inductively to capture the meaning and content of
each sentence, sometimes applying multiple codes to one section. Third, codes
across articles were grouped and categorised to construct descriptive themes. At this
stage codes and initial themes were extracted to Excel (Microsoft Corporation,
2018), to aid exploration of relationships between codes and themes. Finally,
through further interpretation of the descriptive themes in relation to the research aim
and discussion within the research team, analytical themes were created. While the
descriptive themes had remained 'close’ to the original studies (Lachal et al., 2017),

this stage ‘moved beyond' these, generating new interpretive constructs (Thomas &
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Harden, 2008). The researchers moved back and forward between these steps until
the final set of analytical themes was felt to sufficiently describe and/or explain the
initial descriptive themes. The resulting meta-synthesis is a third-order account of
autistic adults’ experience of mental health services, as it is the researchers’
interpretation of other authors’ interpretation of participants’ reports.

We employed a collaborative approach, with all members of the research
team contributing to the analytic process. The research team consisted of a diverse
group of researchers, clinicians and autistic adults, some of whom had personal
experience with mental health care and/or had supported autistic individuals with
accessing services. This approach was considered to be important, as each
researcher were likely to view themes in light of their own experience and
knowledge, which would influence their judgment about the relevance of a theme
and how to describe it (Braun & Clarke, 2019; Toye et al., 2014). Bringing together
different perspectives not only enriched the final interpretation, but also allowed us to
challenge individual assumptions.

Results
Study selection

The flow of information through each stage of the systematic review is
presented in Figure 17. The combined database searches identified 12,319 records,
reduced to 10,005 after duplicate removal. Four additional papers were identified by
screening reference lists of included papers and asking experts in the field. The title
and abstract of 10,009 records was screened. Full text screen was conducted for
191 references. This procedure identified 34 relevant studies - details of exclusions
are noted in Figure 17.

Figure 17
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PRISMA diagram showing flow of information through the different phases of

a systematic review

12319 of records identified
through database searching

A 4

Identification

10005 of records after duplicates 4 of additional records identified
removed through other sources

10009 of records screened 9818 of records excluded

Screening

L

191 of full-text articles assessed 157 of full-text articles excluded

for eligibility Reason for exclusion:

Eligibility

Conference abstract/full text not
available (n=4)

L 2

Mot empirical (e.g. position piece)
(n=16)

Mot specific to autism [(n=3)

34 of studies included in the
meta-synthesis

Included

Mot focused on service experience
(n=063)

Mot focused on mental health
(n=41)

Focused on children, not adults
(n=11)

Mo qualitative element (n=13)

Study Characteristics

Key characteristics of each study are presented in Table 30.

There were 26 qualitative studies and eight mixed-method studies. All
included studies (n=34) were published from 2012 onwards, with the majority (N=27)
published after 2015. Twenty-three studies were conducted in the UK, seven in the

US, three in Canada and one in Belgium. Twenty-two studies included first person
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accounts from autistic adults, eight from family members and eleven from
professionals; seven included multiple participant groups. In total, 807 autistic adults,
118 family members and 875 professionals were included as participants. Eight
studies reported using a participatory approach, with members of the autism
community actively involved in shaping and/or conducting the research.

Nineteen studies directly focused on autistic adults’ experience in mental
health services. Ten of these focused on a specific mental health difficulty (three on
eating disorders, two on anxiety, two on depression, one on social anxiety, one on
ADHD, one on suicidality and self-harm). Six focused on a specific treatment
approach or setting (two on guided self-help/CBT, one on medication use, on
inpatient care, one on high secure psychiatric hospital and one on general practice).
The remaining studies explored experiences in non-specialist healthcare, in other
support settings, and of the life of autistic adults more generally, but all included
mention of mental health care. Thirteen studies focused on specific groups of autistic
adults (eight on young adults, three on autistic women, one on students in higher
education and one on older adults).

Twenty-two studies reported on whether autistic adults themselves, parents’
children or professionals’ clients presented with co-occurring ID. Thirteen focused
exclusively on the experience of autistic adults without ID, whereas eight,
predominantly those using parental report, looked at the experience of autistic adults
of whom some (N=6) or most (N=2) had co-occurring ID.

Twenty-seven studies included autistic individuals and/or their parents, all of
which reported autistic adults’ gender. Two studies had an all-female sample, and
one study included all females apart from two participants identifying as non-binary.

Most remaining studies included more males than females, but the proportion of
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male participants ranged from 38.5-89%. Two studies reported including participants
identifying as non-binary or transgender.

Two studies included possibly autistic adults (without a formal autism
diagnosis). Sixteen of the 27 studies reported the age at which autistic adults had
received their autism diagnosis. Six of these, often with a focus on young adults,
reported mostly on the experience of adults who had been diagnosed in childhood.
Five studies included participants for whom age of diagnosis ranged widely, covering
both child- and adulthood, and five included participants who had predominately or
exclusively received their autism diagnosis in adulthood.

Thirteen studies of the 27 studies reported the ethnicity of autistic adults. For
two studies all participants identified as White. For seven studies more than 90%, for
11 studies more than 80% and for one study 73% of participants were described to
be White. Only one study had a more diverse sample with 50% (n=4) of participants
reporting to be of Asian or Latino heritage. Five out of 11 studies that included
professionals reported on their ethnicity. The majority of professionals were White
(min 69.9%; see Table 30 for other ethnicities included).

Risk of Bias Within Studies (Quality Assessment)

Total methodological quality scores based on the MMAT (Hong et al., 2019)
are reported in Table 30. Detailed ratings on each item can be found in Appendix 15.
Overall, the quality of included studies was high. For the qualitative studies, 23/27
studies met 100% of quality criteria and one study met 80%, because the study did
not state the analytic approach used. For the mixed method studies, five met over
80%, two met 66.6% and one met 40% of the quality criteria. The main issues were

the samples’ limited representativeness of the target population (e.g. high proportion
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of females, majority of participants being highly educated) and lack of explicit

integration of findings from the qualitative and quantitative elements of the studies.
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Table 30

Overview of identified studies, methodological quality scores and key study characteristics

Study  Authors Year Quality Location Main focus Method Participant Participants ~ Autism diagnoses; Co- Age of Gender of Co-occurring mental
score group(s) ethnicity Age at diagnosis occurring autistic autistic health difficulties
ID (MMAT) (yrs) ID adults  adults
(yrs)
1 Adamson, 2020  5/5; UK (n=9), Carers Qualitative: Parents/carers Not specified ~ Autism diagnoses Not Range = All female AN and at least one
Kinnaird, 100% USA perspectives on Semi-structured of autistic adult not specified; Mean,  specified 16-25 (n=10) co-occurring
Glennon, participants  their autistic interviews. daughters with range = 15, 9-23 diagnosis, most
Oakley & (n=1) daughters’ Thematic analysis AN (n=10) commonly OCD and
Tchanturia experience of GAD
AN, including
treatments
2 Ainsworth, 2020  5/5; UK, Practitioners Qualitative: Practitioners Not specified  Not specified Not Adults, Not specified ~ Anxiety
Robertson, 100% Scotland perspectives on Semi-structured current/past specified not
Welsh, Day, presentation and interviews. experience further
Watt, Barry, treatment of Thematic analysis ~ working with specified
Stanfield & anxiety in autistic
Melville autistic adults individuals
with anxiety
(n=8)
3 Anderson & 2018  5/5; us Parents’ Qualitative: Parents of 83% White 31% Autism (n=11), 39% ID, Mean, 19% Female 67% Anxiety disorder
Butt 100% perspective on Unstructured autistic young (n=30), 11% 36% Asperger's details on range = (n=7), (n=24),
general service interviews adults (n=35) Black/African  syndrome (n=13), severity 23.2,19-  81% Male 47% Mood disorder
provision & .Analysis used American 33% PDD- level/suppo 31 (n=29) (n=17),
transitions for constant (n=4), 6% NOS/other ASD rt required 28% OCD (n=10),
young autistic comparative Other (n=2) (n=12); provided 8% Psychosis (n=3),
adults, some method 36% aged 0- 19% Seizures (n=7)
mention of 3(n=13),
access to mental 17% aged 4-7 (n=6),
health services 47% aged 8 or
above (n=17)
4 Anderson, 2018  5/5; us, Parents Qualitative: Parents of 90% White 35% Autism (n=7), 40% ID Mean = 25% Female Not specified
Lupfer & 100% Maryland perspective on Unstructured offspring (n=18), 100%  30% Asperger's (n=8) 24.0 (n=5),
Shattuck and the transition interviews. diagnosed with  non-Hispanic ~ syndrome (n=6), 75% Male
District of experiences of Analysis used ASD (n=20) (n=20) 15% PDD-NOS (n=15)
Columbia young autistic constant (n=3)
adults, some comparative 20% Other ASD
mention of method (grounded (n=4);
support for co- theory) 50% aged 0-
occurring mental 3(n=10),

health difficulties
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15% a