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Abstract

This study investigated the mechanisms underlying disordered eating of autistic adults, by investigating associations
between eating disorder (ED) symptoms and autistic traits; autism-specific atypical eating; alexithymia; interoception;
and body image in autistic and non-autistic participants. Autistic adults (=196) and non-autistic adults (n=206) com-
pleted online self-report measures assessing ED pathology, atypical eating, body image dissatisfaction, interoception,
alexithymia, and autistic traits. Structural Equation Modelling tested a theoretical model of the relationships between
these variables, and whether these relationships were moderated by autism diagnosis. Autistic adults self-reported higher
ED pathology than non-autistic adults. The proposed model and the strength of the relationship between body image and
ED pathology did not differ between the autistic and non-autistic groups. Atypical eating (not related to over-evaluation
of weight/shape), however, was only associated with ED pathology in the autistic group. Both traditional and additional
factors, including eating disturbances not driven by weight/shape concern, appear to contribute to ED pathology in autism.
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Introduction

There is growing clinical and research interest in the rela-
tionship between autism and eating disorders (EDs; West-
wood & Tchanturia, 2017). EDs are characterised by
eating disturbance that results in the altered consumption or
absorption of food (APA, 2013). Traditional EDs, including
anorexia nervosa (AN) and bulimia nervosa (BN) include
over-evaluation of weight, shape or their control as core
psychopathology (Fairburn et al., 2003). In contrast, autism
is a neurodevelopmental condition, characterised by social
interaction and communication difficulties, repetitive, ste-
reotyped interests and behaviours, and atypical sensory pro-
cessing (APA, 2013).

While EDs have traditionally been considered as distinct
categories, there is frequent diagnostic migration between
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disorders (Eddy et al., 2008), meaning they are better
viewed as a spectrum of internalizing pathology (Forbush
et al., 2017). A transdiagnostic approach which recognises
that different EDs are maintained by shared psychological
features (Fairburn et al., 2003), has gained empirical sup-
port (Hoiles et al., 2012; Lampard et al., 2013). EDs are
also often co-morbid with other mental health conditions,
including mood and anxiety disorders (Blinder et al., 2006).
Comorbidities have been linked to instability of ED diag-
nosis (Castellini et al., 2011) and more complex and severe
presentations (e.g., Hughes et al., 2013). Recently, co-occur-
rence of EDs and autism has received increased attention.
Several studies (Bentz et al., 2017; Pooni et al., 2012;
Rhind et al., 2014; Vagni et al., 2016; Westwood, Mandy,
Simic et al., 2017; Westwood et al., 2017) have assessed
autism in AN using diagnostic or screening tools includ-
ing the Autism Diagnostic Observation Schedule (ADOS-
2; Lord et al., 2012), considered the “gold-standard” in
autism diagnosis. This work evidences that autistic traits,
e.g. reduced non-verbal communication, are overrepre-
sented in EDs, particularly in AN (Westwood & Tchanturia,
2017). Cross-sectional studies report 4-53% of participants
with AN meeting diagnostic criteria for autism. A system-
atic review and meta-analysis also found that self-reported
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autistic traits are over-represented in those with AN (West-
wood et al., 2016).

Given that features of autism are present during early
infancy (DSM-5; APA, 2013) and EDs typically develop
during adolescence or young adulthood (Volpe et al., 2016),
elevated rates of autism in AN point to autism increasing
the likelihood of developing an ED (although see Harris et
al., 2023). However, some evidence suggests ED symptoms
may be qualitatively distinct in individuals with autism. In
recent qualitative research, autistic individuals with AN
reported that autism reinforced their ED, with the rigidity
associated with autism exacerbating fixed routines and ritu-
als around eating, which, once developed, were difficult to
change (Brede et al., 2020; Kinnaird, Norton, Stewart et al.,
2019). Participants also described how traditional features
of AN (i.e., a desire to lose weight and body image con-
cerns) were less relevant in the development of their ED
compared to other, non-traditional motivations. Despite
this, no difference in self-reported ED symptomatology has
been observed between individuals with AN scoring above
and below the clinical cut-off on the ADOS-2 (Westwood,
Mandy, Simic et al., 2017; Westwood et al., 2017). This
raises the possibility that there could be qualitatively differ-
ent routes to high Eating Disorder Examination Question-
naire (EDE-Q) scores in autistic and non-autistic individuals
(Brede et al., 2020). For example, for autistic individuals,
ED behaviour may be associated with autistic traits, or other
forms of eating disturbance, rather than over-evaluation of
weight/shape. Indeed, recent work suggests that atypical
eating (measured by the Swedish Eating Assessment for
Autism Spectrum Disorders) is associated with both autistic
traits and ED symptomatology (Nistico et al., 2024).

While it is known that autism is over-represented in
EDs, evidence for the opposite phenomenon (i.e., elevated
rates of EDs in autistic populations) is sparse (Westwood
& Tchanturia, 2017). However, disordered eating not char-
acterised by over-evaluation of weight/shape is common
in autism (Cermak et al., 2010; Goldschmidt & Song,
2015; Mari-Bauset et al., 2014; Réstam, 2008). There is no
agreed lexicon to describe these types of eating disturbance
(Goldschmidt, 2018), but issues such as food selectivity,
including food refusal and a restricted repertoire of foods,
are widely reported in autism (Mari-Bauset et al., 2014).
Any disturbance in eating not related to over-evaluation of
weight/shape is henceforth referred to as ‘atypical eating’,
while eating disturbance related to traditional ED pathology
and over-evaluation of weight/shape is referred to as ‘dis-
ordered eating’. While most research on atypical eating in
autism has been conducted with children, autism continues
to affect eating behaviours into adulthood, with these behav-
iours possibly contributing to unhealthily high or low body
weight (Kinnaird et al., 2019). High prevalence of autism
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in ED populations may be associated with increased rates
of atypical eating, but not disordered eating, which, in the
absence of sensitive and specific ED diagnostic tools, leads
to false characterisation of some autistic adults.

The inclusion of avoidant/restrictive food intake disor-
der (ARFID) in the latest Diagnostic and Statistical Manual,
Fifth Edition (DSM-5; APA, 2013) could aid with differ-
ential diagnosis, but research on ARFID in autism is in its
infancy (Lucarelli et al., 2017). While ARFID may charac-
terise some aspects of atypical eating, other ritualistic or
rule-based eating patterns (e.g., selective eating) may not
involve restricted eating. In fact, autistic individuals are
at increased risk of being overweight and obese as well as
underweight (Phillips et al., 2014; Sedgewick et al., 2020).
Inclusion of Binge Eating Disorder (BED) in DSM-5, char-
acterised by episodes of binge eating in the absence of com-
pensatory behaviours, has also sparked debate over whether
the core psychopathology of EDs (i.e., over-evaluation of
weight/shape) should be present in all ED diagnoses (Grilo,
2013; Grilo et al., 2010). Spek et al. (2019) used the Swed-
ish Eating Assessment for Autism Spectrum Disorders
(SWEAA; Karlsson et al., 2013) to compare atypical eat-
ing in autistic and non-autistic adults. Autistic adults, par-
ticularly women, reported various forms of atypical eating,
including eating rituals, sensory sensitivity, and social diffi-
culties with eating, as well as disordered eating (ED pathol-
ogy). ED symptoms reported by these participants may have
been driven by atypical eating, rather than by weight/shape
concern. Thus, examining whether atypical eating is associ-
ated with traditional ED pathology (driven by weight/shape
concern) in autistic adults will help address this issue.

Interest in the relationship between autism and EDs has
also arisen due to similarities in cognitive, social and emo-
tional difficulties in the two populations (Davies et al., 2016;
Oldershaw et al., 2011; Westwood et al., 2016b; Westwood,
Stahl, Westwood et al., 2016a, b, c). One factor that may
explain socio-emotional difficulties seen in autism and EDs
is alexithymia (difficulties describing and identifying one’s
own emotions; Nemiah, 1976), which co-occurs with both
EDs and autism (Kinnaird, Stewart et al., 2019; Westwood
et al., 2017). Emotional difficulties have been implicated in
theoretical models of EDs, which have posited that disor-
dered eating arises from a need to manage intolerable or
unacceptable emotions (Cooper, 2005; Fairburn & Har-
rison, 2003), which may be associated with alexithymia
(Nowakowski et al., 2013). While specific research on the
contribution of alexithymia to the development of EDs is
scarce (Nowakowski et al., 2013), alexithymia predicts
poor recognition of others’ emotion in autism (Cook et al.,
2013) and EDs (Brewer et al., 2015). Hobson et al. (2020)
found that alexithymia explained the likelihood of meet-
ing ADOS criteria for autism in women with AN, meaning
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individuals with EDs could score highly on autism assess-
ments because they tap into multiple constructs (e.g., co-
occurring alexithymia).

Another common feature of both autism and EDs, which
is closely related to alexithymia (Murphy et al., 2018b), is
atypical interoception; one’s perception of internal states,
such as cardiac, respiratory and gastric signals (Craig,
2002; Khalsa & Lapidus, 2016). A multi-factorial model
distinguishing between interoceptive accuracy (the ability
to accurately perceive interoceptive signals), and attention
(the propensity to attend to interoceptive signals), has been
proposed (Murphy et al., 2018b, 2019) and supported with
empirical research (Murphy, Brewer, Murphy et al., 2018a,
b). Models also distinguish between objective performance
measures of interoception, and subjective beliefs about
one’s interoceptive abilities (Garfinkel et al., 2016; Murphy
et al., 2018b). The majority of objective tasks assess intero-
ceptive accuracy (e.g. cardiac perception; Schandry, 1981),
but self-report measures can separately measure intero-
ceptive attention (e.g., the Body Perception Questionnaire
(BPQ); Porges, 1993) and interoceptive accuracy (e.g., the
Interoceptive Accuracy Scale (IAS); Murphy, Brewer, Mur-
phy et al., 2018a, b).

While autism has been theorised to be characterised
by impaired interoception (Quattrocki & Friston, 2014),
empirical research has produced mixed findings. Different
studies have found reduced (e.g., DuBois et al., 2016; Fiene
& Brownlow, 2015) and increased (Garfinkel et al., 2016)
self-reported interoceptive attention in autism. Similarly,
evidence for reduced interoceptive accuracy in autism has
been mixed (Hatfield et al., 2019). It is also unclear how
interoception is related to behavioural characteristics in
autism (DuBois et al., 2016). Brewer et al. (2015) argue that
alexithymia, not autism, is the consequence of interoceptive
atypicalities. Alexithymia co-occurs with autism (Kinnaird,
Stewart et al., 2019), and many of the features noted by
Quattrocki and Friston to be common in autism and likely
to depend on interoception (e.g., poor eye contact, empathy,
and emotion recognition) are not present in the absence of
alexithymia (Bird et al., 2010, 2011; Cook et al., 2013; Oak-
ley et al., 2016). Notably, alexithymia and interoception are
still distinctly defined, with alexithymia representing intero-
ceptive difficulties specifically in the emotional domain. If
atypical interoception gives rise to alexithymia, which in
turn explains the socio-emotional difficulties observed in
both autism and EDs, then interoception could explain some
of the disordered eating observed in autism, through the
mediating effect of alexithymia. Alternatively, alexithymia
and interoception could be linked to atypical/disordered
eating through distinct pathways, the former by disordered
eating functioning to manage emotional difficulties and the
latter due to problems perceiving hunger or satiety signals.

Atypical interoception has been observed in EDs (Khalsa
& Lapidus, 2016), although findings are inconsistent. Sev-
eral studies have found that reduced interoceptive attention
is related to disordered eating (e.g., Fassino et al., 2004),
although dietary restraint may be associated with non-
acceptance of internal states, rather than lack of clarity
(Merwin et al., 2010). Others have shown no difference in
cardiac interoceptive accuracy (e.g., Eshkevari et al., 2014).
Self-reported interoceptive accuracy has been measured
extensively in EDs using the Eating Disorder Inventory
(EDI; Garner et al., 1983), with a meta-analysis reporting
substantial interoceptive deficits across multiple EDs (Jen-
kinson et al., 2018). Autistic women have also reported dif-
ficulties identifying hunger as a contributing factor to their
restrictive ED in qualitative interviews (Brede et al., 2020).
A recent study found that cardiac interoceptive accuracy
was typical in AN, but confidence in task performance was
significantly lower (Kinnaird et al., 2020). Interoception
was not associated with autistic traits or alexithymia.

Atypical eating may also be associated with atypical
interoception (Herbert & Pollatos, 2012). In Kinnaird et
al. (2019a, b, c) qualitative study, autistic women with AN
commented that sensory difficulties and compulsive exer-
cise as a method of stimulation, possibly due to inducing
changes in muscle tension, heart rate and breathing, contrib-
uted to their EDs. It is therefore possible that interoception
contributes to atypical eating, and in turn to ED pathology,
in autistic individuals. Indeed, interoceptive accuracy fully
mediates the relationship between intuitive eating (eating
in response to hunger) and BMI, suggesting interoception
is responsible for intuitive eating (Herbert et al., 2013). As
atypical interoception is elevated in autism (Quattrocki &
Friston, 2014), interoception may explain high rates of atyp-
ical eating observed in autism.

This study investigated whether ED pathology is associ-
ated with atypical eating and other factors associated with
EDs and autism, namely interoceptive accuracy and atten-
tion, alexithymia, and autistic traits. The hypothesised rela-
tionship between these variables in autistic individuals is
shown in Fig. 1. Structural Equation modelling was used to
compare the relationship between these traits, atypical eat-
ing and ED pathology in autistic and non-autistic adults, to
determine whether eating difficulties experienced by these
groups are distinct in nature.

It was hypothesised that autism (diagnostic group) would
moderate the relationship between interoception, alexi-
thymia, autistic traits and disordered eating (H,;) whereby
exogenous variables in the model would account for a sig-
nificantly higher proportion of the variance in ED pathology
in the autistic than non-autistic group (as, relative to the tra-
ditional over-evaluation of weight/shape factors, these are
expected to be more important contributors in autism than
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Fig. 1 Proposed relationship between autistic traits, interoception, alexithymia and eating in autistic adults

the non-autistic population). Additionally, it was hypoth-
esised that the positive relationship between atypical eating
and ED pathology would be stronger in autistic than non-
autistic adults (H,) and the indirect effect of autistic traits,
alexithymia and interoception on ED pathology (through
atypical eating) would be stronger for autistic than non-
autistic adults (Hj).

Finally, it was hypothesised that the strength of the
relationship between body image (a key contributor to
traditional ED pathology) and disordered eating would be
stronger in non-autistic than autistic adults (H,).

Method

Participants

191 autistic and 206 non-autistic adults took part in this
study. Autistic adults were recruited through social media
and Autistica. Non-autistic adults were recruited through
social media and the Royal Holloway University of London
Psychology volunteer recruitment system and thus repre-
sented students and those in the general population with an
interest in the topic. Autistic participants were required to
have a formal diagnosis of autism. Participants self-reported
diagnosis and provided details of the diagnostic process
(e.g., where they were diagnosed, health care professionals
involved, specific diagnosis given). On the AQ-10, 92.1%
of autistic and 15% of non-autistic participants scored at
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or above the recommended cut-off of six, suggesting self-
reported diagnosis was reliable.

The autistic group was significantly older, M=37.49
years, SD=12.55, than the non-autistic group, M=28.39,
SD=10.71, «(375)=17.74, p<.001, and reported higher rates
of current/previous ED diagnoses, y*(1)722.10, p<.001, and
psychiatric diagnoses in general, ¥*(1)791.93, p<.001. As
the study description mentioned autism and eating, self-
selection bias may have led to over-representation of EDs
in both samples. There was no difference in sex between
the two groups, ¥*(1)70.14, p=.712, but median BMI was
higher in the autistic (23.74) than non-autistic (22.22) group,
U=15,624, z=-2.44, p=.011. More autistic individuals met
criteria for being both over and underweight than the non-
autistic group. Demographic information for each group is
displayed in Supplementary Material 1.

A-priori sample size was calculated based on needing ten
times as many observations as variables (Hair et al., 2010).
As there were eight variables in the final model, a sample of
>80 per group was required. Ethical approval for the study
was granted by the local research ethics committee.

Measures

ED symptomology was measured by the Eating Disorder
Examination Questionnaire (EDE-Q; Fairburn & Beg-
lin, 1994), which yields a ‘global’ score and four subscale
scores (eating concern; weight concern; shape concern and
restriction) with higher scores indicating more severe ED
symptoms.
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The Swedish Eating Assessment for Autism Spectrum
Disorders (SWEAA; Karlsson et al., 2013) assessed atypi-
cal eating. The SWEAA is a self-report questionnaire mea-
suring eating and mealtime problems, validated for use in
autistic individuals. It consists of 60 items with 10 sub-
scales: perception; motor control; purchase of food; eat-
ing behaviour; mealtime surroundings; social situation at
mealtimes; other behaviours associated with disturbed eat-
ing; hunger/satiety; simultaneous capacity, and Pica, with
higher scores indicating more eating difficulties. As there is
some overlap between SWEAA subscale scores and other
constructs included in the proposed model (e.g., ED pathol-
ogy and interoception), a latent variable was constructed
using only the subscales of the SWEAA that did not overlap
theoretically with other variables, to reduce shared variance.
The following subscales were removed prior to exploratory
or confirmatory factor analysis (CFA) procedures: percep-
tion, motor control, and hunger/satiety (all closely related to
interoception), other behaviours associated with disturbed
eating (which reflects ED pathology), and pica (which was
not relevant to the study’s objectives). Cronbach’s alpha for
the reduced scale used in this study was 0.94.

Weight and body image concerns were assessed with
the Body Uneasiness Test, Part A (BUT-A; Cuzzolaro et
al., 2000), to test the association between ED pathology
and body image in autistic and non-autistic individuals,
with higher scores indicating greater body image problems.
It was not included in the final structural equation model
due to the expected high level of shared variance with the
EDE-Q owing to overlap in theoretical constructs.

Alexithymia was assessed using the Twenty-item Toronto
Alexithymia Scale (TAS-20; Bagby, Parker et al., 1994),
with higher scores indicating greater levels of difficulty
(Taylor et al., 1999).

Table 1 Comparison of autistic and non-autistic groups on self-report
measures

Autistic Non-autistic ~ p** Cohen’s

(n=191) mean (n=206) mean d effect

(SD) (SD) size
EDE-Q Global 2.65(1.65) 1.81(1.36) <0.001 0.55
Atypical 46.07(17.35)  24.58(14.47) <0.001 1.35
Eating
BUT-A 1.93(1.08) 1.25(0.95) <.001 0.67
IAS 71.08(13.86)  82.15(11.41) <.001 0.87
TAS-20 65.31(12.61)  48.58(12.93) <0.001 1.31
BPQ 131.25(32.64) 112.09(39.69) <0.001 0.53
AQ-10 8.10(1.74) 3.07(2.40) <0.001 2.40
DASS21 14.07(9.76) 7.07(7.70) <0.001 0.80
Anxiety 17.84(11.77)  9.73(10.38) <0.001 0.73
Depression 23.06(10.61)  13.94(9.75)  <0.001 0.90
Stress

**Significance level set at 0.0045 to account for multiple compari-
sons

Interoceptive attention was assessed with the Body Per-
ception Questionnaire, Awareness subscale (BPQ; Porges,
1993), with higher scores indicating greater interoceptive
attention.

Interoceptive accuracy was assessed with the Interocep-
tive Accuracy Scale (IAS; Murphy et al., 2018), with higher
scores indicating greater perceived interoceptive accuracy.

The Autism Spectrum Quotient, short version (AQ-10;
Allison et al., 2012) was used categorically to support self-
reported autism diagnosis, and as a continuous measure of
autistic traits within the final structural model.

Mood over the last week was assessed using the 21-item
Depression, Anxiety and Stress Scale (DASS-21; Lovibond
& Lovibond, 1995), with higher scores indicating greater
emotional difficulties. The DASS-21 was used to control for
depression, anxiety and stress in analyses. The three sub-
scale scores were used to create a latent variable, entitled
“mood” through exploratory and confirmatory factor analy-
sis, as outlined in Supplementary Material 1.

Procedure

All measures were completed online using Qualtrics (Provo,
UT) in the following order: demographic information,
DASS21, TAS-20, EDE-Q, IAS, SWEAA, AQ-10, BUT-A,
BPQ.

Results

Data were checked for normality visually. Shapiro-Wilks
tests were not used due to being overly conservative with
large samples (Ghasemi & Zahediasl, 2012). If distributions
were not normal across both groups, both parametric and
non-parametric tests were performed. Where both tests were
significant (a=0.0045; Bonferroni corrected), parametric
results are reported.

Group mean scores and Bonferroni corrected indepen-
dent samples t-tests across the autistic and non-autistic
samples are displayed in Table 1. The autistic group scored
significantly higher on all measures except for the IAS, on
which they scored significantly lower than the non-autistic
group. As age differed between the two groups, age was
included as a covariate in subsequent analysis and in the
structural model.

Across the whole sample, there was a significant strong
positive correlation between BUT-A and EDE-Q global
scores, 7(395)=0.83. p<.00l. Fisher’s r-to-z and Pot-
thoff analysis indicated that this relationship was compa-
rable across the autistic and non-autistic groups in terms
of strength (Z=1.34, p=.090) and slope (F}35,-285.23,
p=.280). EDE-Q scores therefore appear to assess shape
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and weight concerns effectively in both groups, contrary to
H,.

The structural model for the entire sample (created using
Amos; Byrne, 2016), with R-squared and beta coefficients,
is displayed in Fig. 2. Analyses relating to the pre-requisites
of SEM are presented in Supplementary Material 1. There
were significant positive associations between mood and
EDE-Q global scores, mood and atypical eating, AQ-10
scores and atypical eating, TAS-20 and both atypical eat-
ing and EDE-Q scores, and between BPQ and both atypical
eating and EDE-Q scores. There was a significant nega-
tive association between IAS scores and atypical eating.
Age was not significantly associated with atypical eating,
but was significantly positively correlated with TAS-20
and AQ-10 scores. Bivariate correlations between the vari-
ables included in this model are shown in Supplementary
Material.

Initial evaluation of the structural model suggested a
good fit of the data (see Supplementary Material), indicat-
ing that atypical eating played a mediating role. Across
the entire sample, the positive indirect effects from AQ-10

scores to EDE-Q scores (8=0.054, 95% CI [0.024, 0.097],
p=.002) and from TAS-20 to EDE-Q scores (£=0.037,
95% CI [0.014, 0.079], p=.003), and the negative indirect
effect from IAS scores to EDE-Q scores (f=-0.031, 95% CI
[.-0.066, —0.010], p=.004) via atypical eating were signifi-
cant. The indirect effect from BPQ to EDE-Q scores was not
significant, indicating no mediating effect of atypical eating
on this relationship.

To determine whether there was a global difference in the
structural model between groups, multi-group moderation
compared the fit of the structural model for autistic and non-
autistic groups separately. Moderated models in which the
parameters were freely estimated and constrained to equal-
ity across groups were compared with chi-square difference
tests. Standardised regression coefficients and R-squared
values for each group, in which the structural path’s values
were constrained to be equal for the two groups, are dis-
played in Fig. 3. Multi-group analysis revealed no difference
at the full structural model level between the autistic and
non-autistic groups (Ay*(10)=12.26, p=.268), contrary to
hypothesised (H;). Local tests examining specific pathway

Fig. 2 Final mediated structural model for the entire sample. Total
n=397. Rectangles represent observed variables, with atypical eat-
ing and mood representing composite variables from the latent factor
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scores. Single headed and double headed arrows represent the impact
of one variable on another and correlation between pairs of variables,
respectively. ** p<.001; *p<.01
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autism-spectrum quotient; BPQ Total=total score of the Body Per-
ception Questionnaire, awareness section; EDE_Global =global score
of the Eating Disorder Examination Questionnaire; IAS Total =total
score of the Interoceptive Accuracy Scale; TAS Total =total score of
the 20-item Toronto Alexithymia Scale. **=relationship was only sig-
nificant in that group
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differences between the groups were observed, although
these should be interpreted with caution considering the
lack of group difference in the full model. The relationships
between AQ-10 scores and atypical eating, BPQ scores
and atypical eating, and TAS-20 scores and EDE-Q global
scores were only significant in the non-autistic group. Fur-
ther, the standardised regression coefficient for the positive
relationship between atypical eating and EDE-Q scores was
only significant for the autistic group (£=0.265, p<.010,
AZ=0.012), suggesting some moderation by group, in line
with H,.

To test whether the indirect effects of autistic traits, alexi-
thymia and interoception on ED pathology (through atypi-
cal eating) were stronger for autistic adults than non-autistic
adults (H;), it was first necessary to determine whether atyp-
ical eating mediated these relationships in the entire sample
(global model; see Supplementary Material). Comparison
of the mediating effect of atypical eating between the autis-
tic and non-autistic groups showed no significant difference
in the indirect effect of AQ-10 (5=0.009, 95% CI [-0.024,
0.050], p=.546), IAS (#=0.003, 95% CI [-0.003, 0.010],
p=.260) or TAS-20 scores (5=-0.001, 95% CI [-0.009,
0.005], p=.643), contrary to hypothesised (H;).

Supplementary Analysis

To test the robustness of the mediated model and in line with
SEM recommendations (e.g., Weston & Gore Jr, 20006), the
structural model was compared with two alternative theoret-
ical models for the relationship between the variables (see
Supplementary Material).

Discussion

This study investigated whether eating difficulties expe-
rienced by autistic adults are distinct in their underlying
pathology, by examining the extent to which atypical eating
(eating disturbance not related to weight/shape concerns)
mediates the relationship between ED pathology and intero-
ception, alexithymia and autistic traits, in both autistic and
non-autistic samples. The overall model was a good fit for
the data, but group did not moderate these relationships.
Further, body image dissatisfaction was similarly related to
ED pathology in both groups. However, atypical eating only
significantly predicted ED pathology in the autistic group,
while autistic traits, interoceptive attention and alexithymia
were only predictive of ED pathology in the non-autistic
group, suggesting that individual predictors of disordered
eating do vary as a function of autistic status.

The autistic group self-reported significantly higher ED
pathology, body image dissatisfaction, mood difficulties,
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alexithymia and interoceptive attention, and significantly
lower interoceptive accuracy than the neurotypical group.
The elevated ED pathology and body image dissatisfaction
observed in the autistic group support the notion that autism
is associated with increased risk of EDs, consistent with
previous research showing over-representation of autism
in EDs (Westwood & Tchanturia, 2017) and elevated ED
pathology in autism (Kalyva, 2009). The autistic group
also reported significantly higher rates of current or previ-
ous ED diagnoses, consistent with a nationwide register-
based cohort study, which found that autistic probands had
an increased risk of developing AN (Koch et al., 2015). In
the current study, self-reported psychiatric diagnoses, and
depression, anxiety and stress scores, were generally ele-
vated in the autistic group. Koch and colleagues found the
risk of autistic individuals developing AN was even higher
following a diagnosis of depression, suggesting that the
relationship between autism and AN may be non-specific.
Alternatively, additive effects of autism and depression may
exacerbate atypical or disordered eating. In the final struc-
tural model for the entire sample, however, the significant
association between mood and EDE-Q scores did not differ
by group, suggesting depression may not be of increased
importance in the treatment of autistic adults with EDs.

Unsurprisingly, alexithymia was higher in autistic than
non-autistic participants (for a review, see Kinnaird, Stew-
art et al., 2019). That the autistic group self-reported higher
interoceptive attention but lower interoceptive accuracy also
replicates previous research (Garfinkel et al., 2016). Nota-
bly, the same pattern of high interoceptive attention but low
interoceptive accuracy has been observed in alexithymia
(Betka et al., 2018; Ernst et al., 2014), adding strength to
the theory that alexithymia, not autism, is the consequence
of atypical interoception (Brewer et al., 2015). While intero-
ceptive attention may be increased to compensate for low
perceived interoceptive accuracy, findings in autistic sam-
ples have varied (DuBois et al., 2016; Fiene & Brownlow,
2015; Schauder et al., 2015), with further research into this
relationship required.

The hypothesis that the strength of the relationship
between ED pathology and body image dissatisfaction
would be weaker in the autistic group was not supported.
While it is possible that atypical eating falsely inflates scores
on ED measures such as the EDE-Q, the current results sug-
gest that weight/shape concern is still associated with ED
pathology in autistic adults. Although autistic women with
AN have cited concerns with weight/shape as less relevant
in the development of their ED (Kinnaird, Norton, Stew-
art, et al., 2019), these could still have been a contribut-
ing factor. They might have different underlying causes to
these concerns in non-autistic individuals, however. Indeed,
Brede et al. (2020) interviewed autistic participants who
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reported shape and weight concerns following ED treat-
ment, due to imitating women they met during ED treat-
ment, perhaps as a form of camouflaging. Additionally, the
factors responsible for the unexplained variance in EDE-Q
scores may differ between the groups (e.g. need for routine
or following specific rules in the autistic group).

While the overall model was invariant across groups,
the direct relationship between atypical eating (not driven
by weight/shape) and ED pathology was only significant
in the autistic group. Therefore, while body image appears
to contribute to ED pathology in autistic adults, atypical
eating may represent an additional unique risk factor for
ED pathology. While the correlational nature of this study
precludes inferences about causality, the combination of
atypical eating and body image dissatisfaction may partially
account for elevated ED pathology in autism. The limited
research that has examined the nature of atypical eating in
autistic individuals (e.g., Spek et al., 2019) reported that
autistic women experienced eating problems unrelated to
ED pathology, such as sensory sensitivity and social diffi-
culties with eating, as well as traditional ED characteristics.

The positive relationship between interoceptive attention
and atypical eating was only significant in the non-autistic
group. While interoceptive attention has been related to
intuitive eating and aspects of ED pathology (Fassino et
al., 2004), and may mediate the relationship between body
appreciation and intuitive eating (Oswald et al., 2017), its
relationship with other types of atypical eating lacks investi-
gation. While group differences may be explained by lower
variance in BPQ scores within the autistic group, it seems
likely that the high rates of atypical eating in the autistic
group were driven by factors unrelated to interoceptive
attention, such as need for routine and sameness, and dif-
ficulties eating in social contexts. If these causes of atypi-
cal eating are less common in the non-autistic population,
the role of interoceptive attention in atypical eating may be
exaggerated in the non-autistic relative to autistic group.
Further research is needed, however, to examine the mul-
tiple potential routes to atypical eating across populations.

Lower self-reported interoceptive accuracy was associ-
ated with higher atypical eating behaviour across the entire
sample. Difficulties perceiving hunger and satiety signals
likely make it difficult to use these signals to inform one’s
eating, consistent with findings that interoceptive accuracy
is positively associated with intuitive eating (Herbert et al.,
2013). In the current study the relationship between intero-
ceptive accuracy and ED pathology was mediated by atypi-
cal eating in both groups, suggesting that it is unusual eating
behaviour in general, and not ED pathology concerned with
weight/shape specifically, that is impacted by interoception.

Atypical eating also mediated the positive relationship
between alexithymia and ED pathology in the whole sample,

although when parameters were constrained to equality
across groups, this path was not significant in either group.
While alexithymia is known to be common in autism (Kin-
naird, Stewart et al., 2019) and EDs (Westwood et al., 2017),
these results suggest that alexithymia explains a similar
proportion of the variance in ED pathology in autistic and
non-autistic individuals. The hypothesis that alexithymia
would account for more ED variance in the autistic group
(H,) was based on theories proposing that EDs develop as a
way of managing/suppressing unacceptable and/or frighten-
ing emotions, by controlling eating (Cooper, 2005; Fairburn
et al., 2003). Interestingly, the direct relationship between
TAS-20 and EDE-Q scores in this study was not significant,
suggesting that atypical eating fully mediates this relation-
ship. Previous work suggests that the relationship between
alexithymia and ED pathology is also mediated by clinical
perfectionism (Marsero et al., 2011), supporting the idea
that this relationship is indirect. This relationship might
vary as a function of sex, however, with recent work finding
that alexithymia directly mediated the relationship between
autistic traits and ED symptomatology in women, while in
both women and men this relationship was also mediated
via alexithymia and then depressive and anxious symptoms
sequentially (Moseley et al., 2024).

Finally, across the whole sample, atypical eating medi-
ated the positive relationship between AQ-10 and EDE-Q
scores, but the relationship between AQ-10 and atypical
eating was only significant in the non-autistic group. As in
the case of alexithymia, the mediating effect of atypical eat-
ing on EDE-Q scores suggests that rather than there being
a direct link between autistic traits and specific ED pathol-
ogy, it could be that such traits increase disturbances in
eating in general, e.g. due to rigidity or obsessionality (Kin-
naird, Norton, Stewart et al., 2019), which inflate scores on
measures of ED pathology. While firm conclusions about
causality cannot be drawn from correlational studies, this
finding raises the possibility that the relationship between
ED pathology and interoception, alexithymia or autistic
traits is not direct. Alternatively, the non-significant relation-
ship between autistic traits and atypical eating in the autistic
group may be due to lower variance in AQ-10 scores, as
most autistic participants scored highly on this measure. As
the AQ-10 was designed as a brief screening tool (Booth
et al., 2013), it may also be less valid as a measure of indi-
vidual differences (Taylor et al., 2020).

Taken together, the findings from this study provide some
evidence that the nature of ED pathology is different in
autistic and non-autistic adults, with implications for treat-
ment. Previous research has concluded that autistic people
within ED services are likely to have more complex needs
than non-autistic individuals (Babb et al., 2021; Babb et al.,
2022; Nazar et al., 2018; Stewart et al., 2017; Tchanturia et
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al., 2017). If, as suggested by the current study, ED pathol-
ogy in autistic adults is related to both atypical eating and
weight/shape concerns, diagnosis should consider the pres-
ence of eating disturbances not related to the core psychopa-
thology of EDs, and ED treatment should consider autistic
traits, e.g. by respecting food preferences. Indeed, partici-
pants in Kinnaird, Norton, Stewart, et al.’s (2019) study
reported wanting treatment to recognise and address eating
issues associated with autism.

The current study also indicates that weight/shape con-
cerns should not be overlooked in autistic adults, and ED
assessment should consider the full range of social, emo-
tional and cognitive issues which may contribute to ED
pathology in this population. While EDs in autistic individ-
uals may still stem from weight/shape concerns, however,
such concerns may arise for different reasons (e.g., being
encouraged by health professionals to lose weight, bullying
over weight/shape, internalisation of the thin ideal due to
camouflaging).

The current findings should be interpreted in the context
of some limitations. Although the sample was large, data
were based on self-report, including diagnostic informa-
tion. Self-reported interoceptive attention should also be
interpreted cautiously, as interpretation of BPQ questions
appears to vary amongst participants (Gabriele et al., 2021).
The small number (16) of non-autistic participants report-
ing an ED diagnosis precluded any analysis of interactions
between autism and ED diagnosis, and while the autistic and
non-autistic groups were well matched on sex, most partici-
pants were female, which is unrepresentative of the autistic
population (Lai et al., 2015). Data on behavioural character-
istics of the groups (e.g., IQ), were not collected. Autism is a
spectrum condition with wide variation in the profile of fea-
tures, and thus potential interactions between factors such as
intelligence, severity and eating pathology cannot be ruled
out. Further, the results may be less relevant to those with
high severity of core autistic symptoms, co-occurring intel-
lectual disability, little or no language and requiring exten-
sive care (sometimes termed “profound autism”; Lord et al.,
2022). It is possible that this subgroup would have fewer
concerns about weight or shape, and would likely not have
participated in the current study due to the requirement to
complete self-report questionnaires.

The research subject may have been of particular inter-
est to females, and those with eating disturbances, poten-
tially accounting for the high proportion of females and
those with ED diagnoses, and for some of the observed
group differences, although autism and EDs are known to
co-occur (Westwood & Tchanturia, 2017). Correspondingly,
as the non-autistic group was recruited via the university
Psychology volunteer recruitment service and social media,
participants may have had a particular interest in this topic.
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This may have led to a higher prevalence of psychiatric co-
morbidity than would be observed in the general popula-
tion. Further, as weight and autism status are confounded in
this sample (and the population; McCoy et al., 2016; Phil-
lips et al., 2014; Sedgewick et al., 2020), with more autistic
than non-autistic participants meeting the overweight cri-
teria, high autistic EDE-Q scores may have been partially
driven by appropriate weight loss strategies. ED measures
in autism may require adaptation to distinguish between
healthy and unhealthy weight loss behaviours.

In conclusion, this is the first study to investigate factors
associated with atypical eating and ED pathology, including
interoception and alexithymia, in autistic and non-autistic
adults. Results suggested that the proposed model of the
relationship between these variables did not differ by group,
but the relationship between atypical eating and ED pathol-
ogy was only significant in the autistic group. However, the
strength of the relationship between body image and ED
pathology was comparable across groups, indicating that
body image dissatisfaction does play a role in ED pathol-
ogy in autistic adults. Treatment approaches that consider
the multi-faceted nature of EDs in autistic individuals are
therefore warranted.
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