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Exploring the links between
sensory sensitivity, autistic
traits and autism-related eating
behaviours in a sample of adult
women with eating disorders
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Anna Chiara Cigognini?, Margherita Oresti', Raffaella Faggioli*, Anna Mottaran*>,
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This study examined the presence of autistic traits in a sample of adult women diagnosed with
different Eating Disorders (ED), and explored the concurrent role of autistic traits and sensory
sensitivity in influencing both their eating disorder symptomatology and their autism-related eating
behaviours. Seventy-five women with different ED (Anorexia Nervosa, Bulimia Nervosa, Binge-Eating
Disorder, Other Specified Feeding or Eating Disorder) completed the Eating Attitude Test (EAT-26), the
Autism Quotient (AQ), the Ritvo Autism Asperger Diagnostic Scale-Revised (RAADS-R), the Sensory
Perception Quotient - Short Form 35 item (SPQ-SF35) and the Swedish Eating Assessment for Autism
Spectrum Disorders (SWEAA). Twelve percent of participants scored above the cut-off on both the AQ
and the RAADS-R, while 68% scored above the cut-off on the RAADS-R only. A mediation analysis
revealed that the association between sensory sensitivity (SPQ-SFR35) and scores on both the EAT-
26 and the SWEAA was significantly mediated by the presence of autistic traits (RAADS-R). These
findings, first, confirm the presence of autistic traits in individuals with ED; second, they show that
alower sensory threshold (i.e., a higher sensory sensitivity) is associated with a higher presence of
autistic traits which were, in turn, positively associated with dysfunctional eating behaviours typical
of ED and ASD. This study ultimately highlights the importance of further research on autistic traits
across all diagnostic categories of ED.
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Over the last few decades, considerable interest has been directed to the study of the relationship between Autism
Spectrum Disorders (ASD) and Eating Disorders (ED). ASD are defined as a group of neurodevelopmental
conditions characterized by difficulties in social interaction and communication, restricted and repetitive
patterns of behaviours and interests, and altered sensory sensitivity!. ED, on the other hand, are characterized
by abnormal eating habits and attitudes towards food and body image, that significantly impact an individual’s
physical and psychological well-being. The DSM-5-TR! lists specific diagnostic categories such as Anorexia
Nervosa (AN), Bulimia Nervosa (BN), Binge-Eating Disorder (BED), Avoidant/Restrictive Food Intake Disorder
(ARFID), and provides a diagnostic category, the Other Specified Feeding or Eating Disorder (OSFED), that
acknowledges individuals who are experiencing eating-related challenges, distress and/or impairment but don’t
meet the full criteria for a specific diagnosis.
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The relationship between Autism and Eating disorders: not only anorexia nervosa

The majority of the studies addressing the similarities between ASD and ED focused on AN, pointing out the
presence of common psychopathological features such as: atypical social cognition, difficulties in processing
emotions, weak central coherence (i.e., the difficulty in approaching daily life events and problems in a global
perspective), cognitive rigidity?, impaired theory of mind (i.e. the ability to interpret other individuals’ mental
states), altered set shifting (the ability to shift one’s own attention between different actions)?, difficulties in
feeling and manifesting empathy*, high levels of alexithymia®®, and social anxiety”*.

Supporting these observations, the co-occurrence of AN and ASD within the same family has been reported*®,
and further research has emerged focusing specifically on the presence of autistic traits in individuals with AN.
It is now recognized that autism features extend beyond those with a clinical diagnosis, existing on a continuum
within the general population and manifesting at milder levels as sub-threshold autistic characteristics'®12.
Screening measures indicate that patients with AN score similarly to individuals with ASD on the Autism
Spectrum Quotient (AQ), a validated self-report measure of autistic traits'®, thus demonstrating the presence
of difficulties with social skills, communication and flexibility in AN'*. However, despite these insights, only a
limited number of studies have investigated the presence of autistic traits in ED other than AN'>. A recent study
found that patients with AN, BN, and BED showed subthreshold autistic traits more frequently than healthy
control subjects, in a transdiagnostic fashion'®. The authors highlighted that the presence of autistic traits might
not be simply considered as an effect of severe malnutrition, since these traits were also observed among patients
without a restrictive eating disorder. Consistently, it has also been proved that a considerable amount of remitted
patients with AN continued to show higher autistic symptomatology in comparison with healthy controls!’.

In consideration of the diagnostic transition theory of ED (i.e. the fluctuation over time of clinical
presentation between ED diagnostic categories during the course of illness)!3-%, it seems relevant to investigate
the presence of autistic traits and autism-related features across the spectrum of ED regardless of patients’
categorial diagnosis. As a matter of fact, the presence of reduced cognitive flexibility has been pointed out
both in patients diagnosed with AN and with BN?!, and the presence of theory of mind difficulties has been
observed in patients with BN and OSFED?. Additionally, in a study investigating autistic features in subjects
with Orthorexia Nervosa (a proposed eating disorder characterized by an excessive preoccupation with eating
healthy food), the participants showed a higher prevalence of autistic traits, particularly in the “inflexibility and
adherence to routine” and “restricted interests and rumination” domains®. Finally, there is increasing research
on the connection between autistic phenotypes and ARFID?*?*, a condition impacting individuals with extreme
and narrow food preferences, leading to a failure to meet nutritional needs through oral intake. Possible causes
include a lack of interest in eating, alterations in sensory sensitivity, or food avoidance due to the fear of aversive
consequences, such as gastrointestinal distress'.

From a psychopathological point of view, it has been hypothesized that rather than exerting a causative
role, autistic traits may act as maintaining factors of pathological eating behaviours, through cognitive rigidity,
anhedonia and social difficulties?. In fact, it appears that, once triggered, pathological eating behaviours tend
to persist in a rigid fashion, suggesting that ASD-like neuropsychological traits may perpetuate the typical
behaviours of ED* Another possibility is that the challenges in interpersonal relationships intrinsic to ASD
might lead the individual to social isolation, ultimately promoting the emergence and maintenance of behaviours
and cognitive patterns associated with ED'7.

Sensory sensitivity and autistic traits in ED
Sensory sensitivity alterations have been reported in both ASD! and ED, although the literature on sensory
sensitivity in the latter is less extensive.

Most studies on ASD have identified various changes in both overall sensory sensitivity and specific
sensory domains, as well as a dysregulation in pain response®’; notably, it has also been found that perceptual
abnormalities predict the severity of autistic traits, such as difficulties in social interactions?®. Some authors have
even attempted to explain the pathophysiology of ASD by focusing on how individuals perceive sensations both
from the external environment and within their own bodies (i.e., sensory perception and interoception)?.

Similarly, a general and domain-specific (gustative, kinetic/vestibular, somatosensory/tactile) sensory hyper-
responsivity has been found to be positively correlated with ED severity, evaluated with the Eating Attitude
Test-26 (EAT-26) and the Eating Disorder Inventory-2 (EDI-2), two validated screening questionnaires for
ED?. Other studies have demonstrated that many of the identified sensory alterations tend to persist despite ED
being treated, especially abnormalities in taste, smell, visual perception and discrimination, and somatosensory
integration?”3031, Additionally, it has been proposed that central symptoms of ED may reflect a deficit in
multisensorial processing®?, and that in patients with AN (and possibly in patients with other ED) sensory
hypersensitivity may explain the altered body image perception that patients experience, ultimately representing
a potential risk factor for the development of ED,

Few studies directly investigated the potential relationship between autistic traits, sensory sensitivity and
eating disorders phenomenology in patients with ED and individuals with ASD. Kinnaird and colleagues
conducted a comparative analysis involving two distinct cohorts of individuals diagnosed with AN, distinguished
by varying degrees of autistic traits (assessed via the AQ). They found that the cohort characterized by elevated
autistic traits exhibited greater levels of hypersensitivity and a higher probability of experiencing bodily
sensations as adverse, which in turn leads to avoiding those sensory experiences®*. On the other hand, previous
research by our group has reported the following findings. First, adults with ASD without intellectual disability,
compared to neurotypical healthy controls, showed a higher prevalence of eating disturbances typical of the
autistic spectrum, as evaluated by the Swedish Eating Assessment for Autism Spectrum Disorders (SWEAA)*,
but also of other ED symptoms and concerns, as per EAT-26. Second, a direct comparison between women
with ASD without intellectual disability and patients with ED indicated that while the group with ASD did not

Scientific Reports |

(2024) 14:27155 | https://doi.org/10.1038/s41598-024-74984-3 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

reach the same level of ED symptomatology, both groups scored similarly on the SWEAA, suggesting shared
alimentary difficulties characteristic of autism; notably, in both groups these scores were higher than those of
neurotypical healthy controls*’. Third, sensory sensitivity alterations in individuals with ASD were associated
both with ED symptomatology, evaluated by the EAT-26, and with autistic-eating behaviours, as per SWEAA; in
particular, hypersensitivity in the vision domain was linked to higher levels of both ED symptoms and autistic
eating behaviours, while hyposensitivity in the taste domain was associated with higher levels of ED symptoms
only®®. Overall, our previous findings point towards an association between the sensory sensitivity threshold and
dysfunctional eating behaviours.

In view of this background, the present study aimed to examine the presence of autistic traits in a sample of
adult women diagnosed with ED, and the concurrent role of autistic traits and sensory sensitivity in both their
eating disorder symptomatology and their autism-related eating behaviours.

Methods

Participants

Seventy-five consecutive women with different ED (AN, BN, BED, OSFED) were recruited at the tertiary-level
outpatient clinic of ASST Santi Paolo e Carlo in Milan, Italy. The diagnosis of ED was made by a psychiatrist
according to DSM-5-TR criteria!. The presence of any medical or psychiatric comorbidity was evaluated during
the diagnostic process through a complete anamnestic interview (which includes questions on medical history).
Exclusion criteria were: (i) age less than 18 years old; (ii) inability to understand the researcher’s instruction and/
or diagnosed intellectual disabilities; (iii) presence of psychotic disorders; (iv) biological sex and self-declared
gender different than female. The study was approved by the ethics committee of S. Paolo General Hospital
and was performed in accordance with the Declaration of Helsinki. All participants signed an online written
informed consent before completing the questionnaire and were free to withdraw from the study at any time
without giving any further explanation.

Procedure
First, sociodemographic information was collected, including age, education level, employment status, and
living environment. Second, participants completed the following validated self-report questionnaires:

The Autism Quotient (AQ), a 50-item questionnaire measuring the degree to which an adult without
intellectual disabilities presents autistic traits; a Total Score of 32 or more is indicative of the presence of ASD
traits'>.

The Ritvo Autism Asperger Diagnostic Scale-Revised (RAADS-R), an 80-item instrument initially designed
to assist clinicians diagnosing ASD in adults, and useful to identify autistic traits; a Total Score of 66 or more
suggests that the participants should be further assessed for ASD*.

The Eating Attitude Test - 26 items (EAT-26), which measures symptoms and concerns specific to eating
disorders; a participant with a Total Score of 20 or higher is deemed at risk of having an Eating Disorder and is
consequently advised to undergo a specialized clinical evaluation. Three further subscales were calculated: (i)
Dieting: evaluates the participant’s attention to calories ingested and burned doing physical exercise, their desire
to be thin, and the sense of guilt after eating (e.g., “I feel extremely guilty after eating”); (ii) Bulimia: assess the
presence of bulimic and binge-eating symptoms and concern about food (e.g., “I have gone on eating binges
where I feel that I may not be able to stop”); (iii) Oral control: investigates the participants’ self-control over
eating and the perceived pressure from others to gain weight (e.g. I feel that other pressure me to eat”)*%41,

The Swedish Eating Assessment for Autism Spectrum Disorders (SWEAA), a 65-item scale assessing the
presence of autism-related eating behaviours; participants are asked to reply to each item on a 5-point Likert
Scale, ranging from 0 (Never) to 4 (Always). A Total Score and the following subscales were calculated: (i)
Perception, assessing sensitivity to sensory input related to food, such as smell, taste, texture or sound (e.g. “I am
oversensitive to certain flavours”; (ii) Motor Control, investigating issues in different aspects of movement that
can influence eating behaviour, such as problems chewing or spilling, as well as table manners (e.g. “I spill while
I eat”); (iii) Purchase of Food, assessing the grade of control over purchases, such as brands or type of groceries
(e.g. “My food must be of a certain brand”); (iv) Eating Behaviour, assessing participants’ selectivity in eating,
their limited repertoire and their difficulties in trying new foods (e.g. “I only eat a limited menu, maximum of
10 dishes”); (v) Mealtime Surrounding, investigating routines around mealtime such as where to eat and how
cutlery is placed (e.g. “I find it difficult to change seats at the dining table); (vi) Social Situation at Mealtime,
assessing difficulties in adapting their own behaviour to that of others or enjoying company during a meal (e.g. “I
look down at my food most of the time during a meal”); (vii) Other Behaviour Associated with Disturbed Eating,
evaluating the presence of other typical symptoms of an eating disorder (e.g. “I induce vomiting after meals”);
(viii) Hunger/Satiety, assessing the ability to perceive when hungry or full (e.g. “I feel when I am hungry”)
(ix) Simultaneous Capacity, evaluating the difficulties to do two things simultaneously during a meal (e.g. “I
find it difficult to do two things simultaneously during a meal, like chewing and cutting the food); (x) Pica,
investigating whether participants eat inedible things (e.g. “I eat things that others consider inedible, such as
mortar or soil”), (xi) Autism Quotient, including items specifically selected by the SWEAA authors from the
validated questionnaire Autism Quotient (AQ, averaging items 61-65, not included in the Total Score)*.

The Sensory Perception Quotient - Short Form 35 item (SPQ-SF35), investigating hyper- or hyposensitivity
in the five modes of perception, able to discriminate between adults with ASD and neurotypical adults. A Total
Score and five subscales (Vision, Taste, Smell, Touch, Hearing) were calculated, with higher scores meaning
higher sensory threshold, thus suggesting a pattern of hyposensitivity in the sensory domain assessed (e.g. “I
would notice if someone added 5 grains of salt to my cup of water”)*2.
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Statistical analysis

A priori power analysis conducted in G.Power 3.1 (https://www.psychologie.hhu.de/arbeitsgruppen/allgeme
ine-psychologie-und-arbeitspsychologie/gpower) indicated that, with a power (1-)=0.80 and a significance
threshold a=0.05, to detect an effect size F=0.2 (considered low according to Cohen’s criteria®’), the total
sample size should be N="70. Hence, for the present study, a total of 75 participants was recruited.

Statistical analysis was conducted with the software Statistical Package for Social Science (SPSS), version 27
(https://www.ibm.com/products/spss-statistics) and in RStudio 2023.12 (https://posit.co/download/rstudio-de
sktop/); significance threshold was set at a <0.05, and all tests were 2-tailed. First, the normality distribution
of the variables of interest (Total Scores of SPQ-SF35, EAT-26, SWEAA and RAADS-R) was tested using the
Kolmogorov-Smirnov test. Consequently, descriptive statistics were calculated for the entire sample, including
sociodemographic and psychometric variables; given the wide age range of our sample (from 18 to 57 years
o0ld)?°, Pearson’s correlation analysis was conducted to ensure that age did not influence our variables of interest.
Second, two mediation analysis were conducted with: SPQ-SF35 as predictor, RAADS-R as mediator, and EAT-
26 and SWEAA as dependent variable, separately. Only the RAADS-R, and not the AQ, has been included in
the mediation analysis because of its high specificity (100%) and sensitivity (97%)%°, and because the AQ was
originally validated in a sample mainly composed of male subjects*!, whereas our sample is only composed by
female individuals. Moreover, the choice of sensory sensitivity as predictor and autistic traits as mediator is
rooted in the recent literature arguing that perceptual abnormalities predict the severity of autistic traits?®2°.

Results

Sociodemographic and psychometric information

The mean age of subjects was 25.56 (SD=9.58, min: 18, max: 57); age was not correlated with the Total
Scores of the SPQ-SF35, EAT-26, SWEAA and RAADS-R (all p>0.05); all participants were females. Further
sociodemographic details are reported in Table 1.

There was a higher prevalence of patients with AN, whereas autistic traits were slightly more frequent in
patients with BN. In particular, our sample was composed of 37 (49.3%) women diagnosed with AN (average
BMI: 15.56+3.64), 16 (21.3%) with BN (average BMI: 18.39+6.05), 10 (13.3%) with BED (average BMI:
31.67£10.59), and 12 (16%) with OSFED (average BMI: 18.09 +6.08). Nine (12%) women scored above the
cut-off at the AQ and 51 (68%) scored above the cut-oft at the RAADS-R. All 9 participants who were positive
at the AQ were positive also at the RAADS-R; 42 women were positive at the RAADS-R but not at the AQ, and
24 patients scored below the cut-off to both the AQ and the RAADS-R (Table 1). Regarding the specific ED
diagnosis, 7 (18.9%) patients diagnosed with AN scored above the cut-off at AQ and 26 (70.3%) at RAADS; only
1 subject (6.3%) of the BN subgroup scored above the cut-off at AQ, whereas 12 subjects (75%) scored above the
RAADS threshold; in the BED population no patient scored above the cut-off at the AQ, while 6 patients (60%)
exceeded the threshold of RAADS; lastly, in the OSFED population, only 1 (8.3%) patient scored above the cut-
off at AQ, whereas 7 (58.3%) did for RAADS (Table 2).

Mediation analysis
The Total Scores of the SPQ-SF35, EAT-26, SWEAA and RAADS-R resulted normally distributed according to
the Kolmogorov-Smirnov test (all p=0.200).

EAT-26

The mediation analysis showed: (i) significant associations between the SPQ-SF35 (predictor) and the RAADS-R
(mediator) (b =-1.43, t(73) =-5.07, p<0.001), and between the RAADS-R (mediator) and EAT-26 (dependent
variable) (b =-0.25, t(72) = 3.68, p <0.001); (ii) a non-significant Total Effect (i.e., not controlling for RAADS-R)
of SPQ-SF35 on EAT-26 (b=—0.25, t(73) =-1.71, p=0.091); (iii) a non-significant Direct Effect (i.e. controlling
for RAADS-R) of SPQ-SF35 on EAT-26, (b=—0.04, t(72) =0.28, p=0.778); (iv) a significant Indirect Effect (i.e.,
mediated by the RAADS-R) of SPQ-SF35 on EAT-26 (b = -0.29, 95% C.IL [-0.52; -0.13]). The model was overall
significant (R?=0.19, F(72) =8.49, p <0.001). Therefore, the relationship between the sensory sensitivity as per
SPQ-SF35 and the eating disturbances as per EAT-26 was totally mediated by the presence of autistic traits, as
per RAADS-R.

SWEAA

The mediation analysis showed: (i) significant associations between the SPQ-SF35 (predictor) and the RAADS-R
(mediator) (b =-1.43, t(73) = -5.07, p <0.001), and between the RAADS-R (mediator) and SWEAA (dependent
variable) (b=0.01, t(72) =5.16, p <0.001); (ii) a significant Total Effect (i.e., not controlling for RAADS-R) of
SPQ-SF35 on SWEAA (b=-10.02, t(73) = -4.23, p<0.001); (iii) a non-significant Direct Effect (i.e., controlling
for the RAADS-R) of SPQ-SF35 on SWEAA (b=-0.01, t(72) = -1.6, p=0.114); (iv) a significant Indirect Effect
(i.e., mediated by the RAADS-R) of SPQ-SF35 on SWEAA (b = -0.01, 95% C.I. [-0.02; -0.01]). The model was
overall significant (R?=0.41, F(72) =25.42, p < 0.001). Therefore, the relationship between the sensory sensitivity
as per SPQ-SF35 and the autism-related eating behaviour as per SWEAA was totally mediated by the presence
of autistic traits, as per RAADS-R (Fig. 1).

Discussion

The first aim of this study was to assess the prevalence of autistic traits in a sample of adult women diagnosed with
ED. In our sample, we found that 9 (12%) women scored above the cut-off at both the AQ and the RAADS-R,
while 51 (68%) scored above the cut-off at the RAADS-R. To the best of our knowledge, only three studies
have previously used the RAADS-R to screen autistic traits in eating disorder populations, mostly considering

Scientific Reports |

(2024) 14:27155 | https://doi.org/10.1038/s41598-024-74984-3 nature portfolio


https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.ibm.com/products/spss-statistics
https://posit.co/download/rstudio-desktop/
https://posit.co/download/rstudio-desktop/
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Variable Value

Age, mean (SD) 25.56 (9.58)
Anorexia Nervosa 37 (49.3)
Bulimia Nervosa 16 (21.3)

Diagnosis, N (%)

Binge-Eating Disorders 10 (13.3)

OSFED 12 (16)
Anorexia Nervosa 15.56 (3.64)
BMI per diagnosis, mean (SD) Bulimia Nervosa 18.39 (6.05)
Binge-Eating Disorders 31.67 (10.59)
OSFED 18.09 (6.08)
Middle School 11 (14.67)
3-year professional license | 4 (5.33)
Education, N (%) Diploma 46 (61.33)
Bachelor’s degree 9 (12.00)
Master’s degree 5(6.67)
Student 46 (61.33)
Employment, N (%) Employed 25(33.33)
Unemployed 4 (5.33)
Living Alone 9(12)
Living with parents 51 (68)
Living condition, N (%)
Living with partner 10 (13)
Living with flatmates 5(6)
AQ Total Score, mean (SD) 23.23 (6.74)
AQ Total Score, N (%) Below cut-off 66 (88)
Above cut-off 9(12)
AQ Social skills, mean (SD) 4.4 (2.56)
AQ Attention switching, mean (SD) 6.6 (1.93)
AQ Attention to detail, mean (SD) 5.5(2.24)
AQ Comunication, mean (SD) 3.3(2.01)
AQ Imagination, mean (SD) 3.3(1.85)
RAADS-R Total Score, mean (SD) 84.84 (41.96)
Below cut-off 24 (32)
RAADS-R Total Score, N (%)
Above cut-off 51 (68)
RAADS-R Social Relatedness, mean (SD) 39.39 (21.02)
RAADS-R Circumscribed Interests, mean (SD) 18.18 (9.44)
RAADS-R Language, mean (SD) 6.6 (4.72)
RAADS-R Sensory-motor, mean (SD) 20.20 (12.82)
EAT-26 Total Score, mean (SD) 36.36 (19.00)
Continued
EAT-26 Total Score, N () oo 4o 200667
Above cut-off 55 (73.33)
EAT-26 Dieting, mean (SD) 20.20 (10.81)
EAT-26 Bulimia and Food Preoccupation, mean (SD) 7.7 (5.03)
EAT-26 Oral Control, mean (SD) 8.8 (5.81)
SWEAA Total Score, mean (SD) 1.52 (5.55)
SWEAA Perception, mean (SD) 1.72 (7.83)
SWEAA Motor Control, mean (SD) 0.96 (9.65)
SWEAA Purchase of Food, mean (SD) 2.34(3.07)
SWEAA Eating Behaviour, mean (SD) 1.74 (7.82)
SWEAA Mealtime Surrounding, mean (SD) 1.91 (9.81)
SWEAA Social Situation at Mealtime, mean (SD) 1.46 (4.57)
SWEAA Other Behaviour Associated with Disturbed
Eating, mean (SD) 107 (0.65)
SWEAA Hunger/Satiety, mean (SD) 1.54 (5.05)
SWEAA Simultaneous Capacity, mean (SD) 0.88 (8.21)
SWEAA Pica, mean (SD) 0.05 (0.28)
SPQ-SF35 Total Score, mean (SD) 52.52(14.95)
SPQ-SF35 Vision, mean (SD) 10.10 (3.46)
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Variable Value
SPQ-SF35 Smell, mean (SD) 15.15 (4.70)
SPQ-SF35 Taste, mean (SD) 4.4 (2.66)
SPQ-SF35 Touch, mean (SD) 13.57 (5.61)
SPQ-SF35 Hearing, mean (SD) 8.8 (2.82)

Table 1. Sociodemographic and clinical features. AQ = Autism Quotient; BMI=Body Mass Index; EAT-

26 =Eating Attitude Test — 26 items; OSFED = Other Specified Feeding or Eating Disorder; N =numerosity;
RAADS-R =Ritvo Autism Asperger Diagnostic Scale-Revised; SD = Standard deviation. SPQ-SF35 = Sensory
Perception Quotient - Short Form 35 items; SWEAA = Swedish Eating Assessment for Autism spectrum
disorders.

AQ RAADS-R
Diagnosis | Autistic traits | Prevalence | % | Prevalence | %
No autistic traits | 30 81.1 |11 29.7
AN Autistic traits 7 18.9 | 26 70.3
Total 37 100 |37 100
No autistic traits | 15 938 |4 25
BN Autistic traits 1 63 |12 75
Total 16 100 | 16 100
No autistic traits | 10 100 | 4 40
BED Autistic traits 0 0 6 60
Total 10 10 10 100
No autistic traits | 11 91.7 | 5 41.7
OSFED Autistic traits 1 83 |7 58.3
Total 12 100 | 12 100

Table 2. Prevalence of autistic traits across ED diagnosis. AQ = Autism Quotient; RAADS-R=Ritvo Autism
Asperger Diagnostic Scale-Revised; AN = Anorexia Nervosa; BN =Bulimia Nervosa; BED =Binge Eating
Disorder; OSFED = Other Specified Feeding or Eating Disorder.

restrictive ED*~%7, whereas the AQ has been more widely used*®->%. Our results are in line with the different

psychometric properties of the two questionnaires: the AQ has lower sensitivity compared to the RAADS-R,
which is both highly specific (100%) and sensitive (97%)%. Moreover, as previously stated, the AQ was originally
validated in a sample prevalently composed of male subjects?, whereas our sample is female-only. Of note,
similar results have been obtained in other studies with female-only or female-prevalent samples®>>°.

Second, we investigated the association between autistic traits as per RAADS-R, sensory sensitivity as
per SPQ-SF35, eating disorder symptomatology as per EAT-26, and autism-related eating behaviours as per
SWEAA. We found that the association between sensory sensitivity and both the EAT-26 and the SWEAA was
significantly mediated by the presence of autistic traits. In particular, a lower sensory threshold (i.e., a higher
sensory sensitivity) was associated with a higher presence of autistic traits, which were, in turn, positively
associated with the presence of eating anomalies. On the one hand, this is not surprising, considering that the
SWEAA specifically evaluates the eating habits of ASD patients; on the other hand, our results are in line with
previous literature on the subject and further supports the association between sensory sensitivity, autistic
traits and ED. For example, this could imply the possibility that having a heightened sensitivity may lead to a
different perception and enjoyment of food, which in turn can constitute a risk factor for the development of
ED. Previous studies showed that vision has a role in food intake and satiety: eating while blindfolded can reduce
the quantity of ingested food by 22% 7, and the size of the first bite is influenced by the identification of food
properties through vision and smell®%; moreover, hypersensitivity in the vision domain might influence body
image perception and thus could contribute to the development and maintenance of ED. Hypersensitivity in
the other sensory domains can be understood in light of autism-related features such as insistence on sameness,
attention to details, and the sensory abnormalities commonly associated with ASD; in terms of eating habits,
it might lead to selective eating behaviours, such as increased sensitivity to food texture and mixed flavours®’.

Autistic traits can influence how individuals experience eating disorders, affecting their treatment needs.
For example, patients with autistic traits often face difficulties in expressing their needs and communicating
effectively during treatment®, and evidence suggests that they might benefit more from individual sessions
rather than group sessions®!. Although there is limited information about adaptations to existing eating disorder
treatments for those with comorbid ASD, recognizing these traits allows for a more individualized approach,

thus potentially improving engagement of patients and overall treatment effectiveness®!.
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RAADS-R

b= 021
b = 143, :
{(73) = 5.07 {(72) = 3.68,
p<0001 p < 0.001

SPQ-SF35 — EAT-26

Direct effect: b=0.04,1(72) =028, p=0.778

Indirect effect = b =-0.29, 95% C.. [-0.52; -0.13]

RAADS-R

b=001
=143 ,

t(73) = -5.07 t(72) = 5.16,

p<0001 p < 0.001

SPQ-SF35 SWEAA

Direct effect: b=-0.01,1(72) =-1.6, p=0.114

Indirect effect: b =-0.01, 95% C.1. [-0.02; -0.01]

Figure 1. Mediation analysis. Autistic traits, as per RAADS-R, mediate the association between sensory
sensitivity as per SPQ-SF35 and both eating disorder symptomatology (as per EAT-26, above) and autism-
related eating behaviour (as per SWEAA, below). Abbreviations: EAT-26 = Eating Attitude Test - 26 items;
RAADS-R =Ritvo Autism Asperger Diagnostic Scale-Revised; SPQ-SF35 = Sensory Perception Quotient -
Short Form 35 items; SWEAA = Swedish Eating Assessment for Autism spectrum disorders.

Strengths and limits
We acknowledge the limitations of our study. First, all data were collected using self-report questionnaires,
whereas for a formal diagnosis of ASD through a standardized clinician-administered interview (e.g., the
Autism Diagnostic Observation Scale) is usually required; it is worth mentioning, however, that the research on
subthreshold autistic traits is still ongoing, and, to the best of our knowledge, no clinician-administer standardized
instrument with the aim of investigating these features has been validated yet. Second, the limited sample size
prevented comparisons between subgroups defined by specific ED diagnosis and a detailed investigation of
the relationship between SPQ-SF35, EAT-26 and SWEAA subscales. Moreover, male subjects and patients with
ARFID could not be included due to the underrepresentation of such categories among ED; future studies should
consider a larger and more balanced sample of participants. Third, other psychiatric conditions that may mediate
or explain the presence of autistic traits in the study sample have not been considered. Finally, the sample used
in the study consisted solely of female patients, which may affect the results due to the lack of diversity; however,
our findings could be of interest for future research, considering the growing body of literature on the topic
of gender-specific presentations in ASD, and notably about AN being considered a potential female-specific
manifestation of ASD'.

The strength of this study lies in the comprehensive exploration of autistic traits in ED patients across various
diagnoses (AN, BN, BED, OSFED). Although there was a higher representation of patients with AN compared to
other ED categories in the sample (Table 2), our findings underscore the necessity for systematic investigations
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spanning all ED diagnostic categories. It is becoming progressively evident that identifying and measuring the
levels of autistic traits in patients with ED is crucial not only for a better understanding of the pathophysiology
of these disorders, but also to customize therapeutic interventions, addressing the cognitive flexibility issues
and socio-emotional challenges they encounter. Additionally, the study establishes a foundation for examining
the interplay between sensory sensitivity and dysfunctional eating behaviours in both ED and ASD. Subsequent
research in this realm has the potential to improve the prognosis and outcomes for affected patients.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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