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Abstract

Objective: In anorexia nervosa (AN), the traits of autism
spectrum disorder (ASD) are associated with poor out-
comes. However, the subtle nature of these characteristics
remains poorly understood. We investigated the in-depth
patterns of ASD traits using Autism Diagnostic Observation
Schedule-Second Edition (ADOS-2) in women with AN.
Methods: Of 28 women with ICD-10 AN, 16 (age 19-30
years) participated in the ADOS-2, a video-recorded,
semistructured diagnostic assessment for social communi-
cation and interaction and restricted, repetitive behaviors
and interests related to ASD. None of the participants had
previously been diagnosed with ASD. Other measurements
included the Eating Disorder Examination Questionnaire
and the Wechsler Abbreviated Scale of Intelligence-IV.
Results: Five individuals (18% of all, 31% of those assessed)
scored above the cutoff for autism in ADOS-2. They had
challenges in social communication and interaction, mani-
festing as sustained difficulties in social relationships and
deficits in conversation skills. Few described being fre-

quently misunderstood by others, including in the eating
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disorder treatment settings. Three individuals showed
prominent restricted and repetitive behaviors such as ritual
seeking, eating-related routines, sensory sensitivity related
to food texture and selective eating, and intense interest in
specific topics. The mean duration of AN in women above
the cutoff was twice as long compared with those below
(12.3 vs. 6.2 years).

Discussion: The ASD-related characteristics and behavior
appear to contribute to the manifestation and duration of
AN in a subgroup of women. Among these women, the
traits of ASD appear to be mixed with eating disorder
symptoms, which should be taken into account in the

treatment.

KEYWORDS

anorexia nervosa, autism, autism spectrum disorders, eating
disorders, feeding and eating disorders

1 | INTRODUCTION

Elevated traits of autism spectrum disorder (ASD) and diagnosed ASD are overrepresented among individuals with
anorexia nervosa (AN) (Boltri & Sapuppo, 2021; Huke et al., 2013). Clinical pictures of these two disorders share
some overlapping features. Restrictive eating, a core symptom of AN, is highly prevalent in individuals with ASD
(Rodrigues et al., 2023; Spek et al., 2020); core symptoms of ASD, deficits in social cognition and rigid cognitive and
behavioral functioning, are common among individuals with AN (Tauro et al., 2022; Westwood et al., 2016). Co-
occurrence of diagnosed ASD and AN is reported to be 1.3%-4.2% in register-based studies (Dinkler et al., 2021;
Koch et al., 2015; Zhang et al., 2022). In contrast, studies that have actively screened for ASD among women with
diagnosed AN have reported significantly higher comorbidity prevalence of up to 30% (Boltri & Sapuppo, 2021;
Huke et al., 2013).

A slightly different presentation of ASD in females compared with males (Saure et al., 2023) may lead to a
situation where a girl/woman, despite having prominent and clinically significant traits of autism, does not meet the
orthodox diagnostic criteria of ASD. This applies especially to cognitively able girls and women (i.e., women with
ASD without intellectual disability) and may result in a lack of or late diagnosis (Haney, 2016; Saure et al., 2023;
Zhang et al., 2022). ASD-like difficulties in social communication and interaction as well as cognitive rigidity have
been suggested to predispose to AN and contribute to its severity and increased duration (Saure et al., 2020; Zhang
et al., 2022). Difficulties in social communication and interaction may predispose to social exclusion and poor
overall social functioning. These may manifest as conflicts in friendships, loneliness, limited social networks, low
self-confidence, social anxiety, and becoming a victim of bullying—which increase the risk of developing AN (Cardi,
Mallorqui-Bague, et al., 2018; Cardi, Tchanturia, et al., 2018; Krug et al., 2013). Restricted and repetitive behaviors
and interests, another symptom dimension of ASD, manifest as repetitive behavior, inflexibility, and cognitive
rigidity and may underlie many characteristics of AN such as rituals and routines around eating and obsessive and
detail-oriented behavior toward weight, exercising, and body checking (Bitsika & Sharpley, 2018; King et al., 2019).

Dimension of restricted and repetitive behaviors and interests also includes hyper- or hyporeactivity to sensory
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input or unusual sensory aspects of the environment (American Psychiatric Association, 2013); this involves
sensations arising within the body (e.g., sensing body boundaries) that might contribute to the distorted body image
in AN (Gaudio et al., 2014).

We are aware of five studies reporting the quantitative or qualitative patterns of the Autism Diagnostic
Observation Schedule-Second Edition (ADOS-2) in individuals with AN. ADOS-2 is a semistructured diagnostic
instrument for evaluating ASD, designed based on the observations of trained clinicians (Lord et al., 2012). Two
studies reported the quantitative patterns of ADOS-2 items on individuals with AN but did not separately analyze
individuals who scored below and above the ASD cutoff (Bentz et al., 2020; Kerr-Gaffney et al., 2021). Three
studies reported the qualitative results of ADOS-2 among participants with AN who met the diagnostic criteria of
ASD or had high ASD traits (Doris et al., 2014; Mandy & Tchanturia, 2015; Westwood et al., 2018). One of these
reported friendship experiences based on an Autism Diagnostic Observation Schedule - Generic (ADOS-G)
interview among seven women with AN and potential ASD (Doris et al., 2014). In this study, women with AN and
potential ASD had widespread challenges in friendships, which had preceded the onset of their AN (Doris
et al., 2014). Two other studies included short qualitative descriptions of all ADOS-2 subscales (Mandy &
Tchanturia, 2015; Westwood et al., 2018). The first one included 10 women with AN and potential ASD, of whom
five had scores above the ASD cutoff in ADOS-2, and an additional two women were judged to have ASD based on
the developmental interview (Mandy & Tchanturia, 2015). The second study included 40 adolescent females of
whom 21 scored above the ASD cutoff. Of them, only four were judged to exceed the diagnostic threshold of ASD
when the assessment also included a developmental interview (Westwood et al., 2018). Both of these studies
included brief qualitative descriptions of findings in the ADOS-2 among those who scored above the cutoff;
participants were reported having challenged social communication and interaction, such as unusual eye contact,
impaired conversation skills, the limited use of gestures, and lack of insight into conventional relationships (Mandy
& Tchanturia, 2015; Westwood et al., 2018). Some participants also manifested restricted and repetitive behavior,
such as inflexibility and sensory abnormality (Mandy & Tchanturia, 2015; Westwood et al., 2018).

To summarize, previous studies suggest that a subset of women with AN have wide-ranging challenges in social
communication and interaction, as well as pronounced restricted and repetitive behaviors and interests. Increased
insight into the nature of these characteristics could improve the understanding of the overall clinical picture among
these individuals, which may further advance planning the treatment adaptations for those with both AN and ASD.
We therefore aimed to explore the quantitative and qualitative patterns of social communication and interaction
and restricted and repetitive behaviors and interests as assessed in ADOS-2 among women with AN who scored

above versus below the cutoff for ASD.

2 | METHODS
2.1 | Participants and setting

Participants with AN were recruited via The Eating Disorder Association of Finland and the Eating Disorder Unit of
Turku University Hospital. Participants were informed about recruitment via the mailing list and website of the
Eating Disorder Association of Finland. Patients in the Eating Disorder Unit of Turku University Hospital who
fulfilled the inclusion criteria were informed about the possibility of participating in the study via personnel. Both
inpatients and outpatients were included. All individuals with AN had been diagnosed by specialists and fulfilled the
ICD-10 diagnostic criteria of AN (F50.0), indicating that they also fulfilled the diagnostic criteria of AN in DSM-5.
Exclusion criteria included a history of psychosis, head trauma with unconsciousness, substance abuse, a
neurodevelopmental disorder including ASD, a neurological disorder, learning disability, or Full-Scale Intelligence
Quotient (FSIQ), Verbal Comprehension Index (VCI), or Perceptual Reasoning Index (PRI) under 70. Ethical

permission for the study was obtained from the Ethics Committee of the Hospital District of Helsinki and Uusimaa
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(HUS/1886/2017 and HUS/161/2019). The women participated voluntarily after they were provided informed
written consent for the study.

The current research is part of a project focusing on the neuropsychological characteristics of AN. Study
participants included individuals with AN (n = 42) and healthy controls (n = 40) (Saure, Lepisto-Paisley, et al., 2022;
Saure, Raevuori, et al., 2022). Results concerning emotion recognition and regulation, alexithymia, empathy abilities,
and sensory processing have been reported elsewhere (Saure, Lepist6-Paisley, et al., 2022; Saure, Raevuori,
et al., 2022). Of participants with AN, 28 fulfilled diagnostic criteria for AN (F50.0), while 14 had a diagnosis of
atypical AN (F50.1), implying that they missed some characteristics of F50.0 AN but that their overall clinical picture
matched that of AN. Those with ICD-10 F50.0 AN (n = 28) were invited to participate in the additional assessment
including ADOS-2, and 16 of them agreed. After the assessment, participants got feedback on their ADOS-2
findings. The most commonly reported cause for declining participation was video recording, including in the
ADQS-2 protocol.

Assessments included two distinct appointments for each woman who participated in ADOS-2. Questionnaires
were filled out before the appointments. Neuropsychological tests reported elsewhere (Saure, Raevuori, et al., 2022)
and the Wechsler Abbreviated Scale of Intelligence-IV (WASI-IV) were conducted during the first appointment
(lasting 1.5-2 h). Women who participated in the ADOS-2 were invited to the second appointment. The duration of
ADOS-2 was between 45 and 60 min.

2.2 | Measures
221 | ADOS-2

The ADOS-2 is a reliable and valid semistructured diagnostic assessment designed to assess social communication
and interaction as well as restricted and repetitive behaviors and interests related to ASD (Lord et al., 2012). In the
present study, all participants performed Module 4, which was designed for verbally fluent adults. Module 4
consists of five subscales: social communication (10 items), social interaction (13 items), imagination (1 item),
restricted and repetitive behaviors and interests (5 items), and other behavior (3 items). The items with the highest
sensitivity and specificity for recognizing autism were selected for the diagnostic algorithm (Lord et al., 2012). In
module 4, the diagnostic algorithm comprises 11 items forming an algorithm scale representing social affect. Items
included in the restricted and repetitive behaviors and interests subscale are not included in the diagnostic
algorithm in module 4, and because of this, we utilized the revised ADOS-2 algorithm based on the module 3
algorithm (Hus & Lord, 2014; Sedgewick et al., 2019). The revised algorithm includes social affect and restricted and
repetitive behaviors and interests subscales. It has also been suggested that it has higher specificity and sensitivity
compared with the old algorithm consisting of only social affect subscale (Hus & Lord, 2014). The revised diagnostic
algorithm consists of 14 items forming social affect and restricted and repetitive behaviors and interests subscales.
All ADOS-2 assessments were video-recorded for scoring. ADOS-2 was performed by two trained, research-
reliable clinical psychologists. Each participant completed ADOS-2 with E. S. who scored all the assessments. To
ascertain the scoring, S. H. rescored four (25%) of the ADOS-2 video-recorded assessments. Inter-rater reliability
was 88.3%.

222 | WASI-IV

Cognitive ability was assessed using WASI-IV. WASI-IV consists of the following subtests: vocabulary, similarities,
block design, and matrix reasoning. It produces verbal, performance, and full-scale intelligence quotient scores (VCI,
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PRI, FSIQ) (Wechsler, 1999). We formed these quotients based on the Wechsler Adult Intelligence Scale-1V (WAIS-
IV) (Wechsler, 2008), as no official Finnish edition of the WASI-IV exists.

2.2.3 | Eating Disorder Examination Questionnaire (EDE-Q)

A self-report questionnaire measured eating disorder symptoms, including restraint, eating concerns, shape
concerns, and weight concerns (Isomaa et al., 2016). A higher score indicates increased eating disorder symptoms.
The range of the scale is 0-132.

2.2.4 | Background information

The self-report questionnaire covered birth date, years of education, date of AN onset, comorbid psychiatric
diagnoses, psychopharmacological medication, binge-purge symptoms, weight, and height. Body mass index (BMI)

was calculated using self-reported values (weight, height).

2.3 | Data analysis

Participants who scored above the revised cutoff for autism in ADOS-2 scores comprised one group, and those who
scored below the cutoff comprised another group. The Statistical Package for the Social Sciences (SPSS), version
28.0 (SPSS 28.0. IBM Corp, 2021), was used to analyze the quantitative data. The distribution of variables was
assessed with histograms and Shapiro-Wilk tests. Independent samples t test was used to calculate differences for
those variables that were normally distributed and continuous (FSIQ, VCI, PRI, BMI, duration of AN, ADOS-2
algorithm). Mann-Whitney U test was used for calculating group differences in the other variables (age, education,
EDE-Q, ADOS-2 subscales, and items). The x2 test was used to calculate group differences in dichotomous variables
(type of AN, i.e., restrictive or binge-purge, psychopharmacological medication, comorbid psychiatric conditions).
The association between ADOS-2 algorithm scores and eating disorder severity was investigated with Pearson
correlations between normally distributed variables (ADOS-2 algorithm scores, BMI, duration of AN) and Spearman
correlations between ADOS-2 and EDE-Q since scores of EDE-Q were not normally distributed. The BMI
information was missing in one participant. Missing information was not replaced, and thus, the participant whose
data were missing was not included in the analysis including BMI.

The qualitative description of findings in the ADOS-2 was based on the observations of two trained research-
reliable clinical psychologists (E. S. and S. H.). The description included patterns in social communication, social
interaction, and restricted and repetitive behaviors and interests among participants who scored above the autism

cutoff. For reasons of confidentiality, certain identifying details were altered (pseudonymized) or omitted.

3 | RESULTS
3.1 | General

See Table 1 for participants characteristics. Participants' mean age was 25.42 (SD 3.94, range 19-30 years).
Regarding comorbid conditions, among those who scored above the cutoff, one reported having depression.
Among those who scored below the cutoff, five participants reported having depression, one reported having an

anxiety disorder, and one reported having both anxiety disorder and depression. Women who scored above the
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TABLE 1 Characteristics of participants with scores above and below the autism cut-off in Autism Diagnostic
Observation Schedule-Second Edition (ADOS-2).

Participants (n = 5) with
scores above the
autism cut-off

Participants (n=11)
with scores below
the autism cut-off

Age in years mean (SD) 25.66 (3.35) 25.31 (4.32)

Education in years mean (SD) 15.20 (3.42) 14.91 (2.59)

Full-Scale Intelligence Quotient mean (SD)
Perceptual Reasoning Index (PRI) mean (SD)

Verbal Comprehension Index (VCI) mean (SD)

105.00 (23.18)
99.80 (22.61)
108.80 (17.36)

110.18 (18.06)
105.00 (19.105)
111.82 (11.61)

Duration of AN mean (SD) 12.30 (3.56)*** 6.19 (1.93)

Body mass index mean (SD) 16.19 (1.19) 15.41 (2.88)

Eating Disorder symptoms total (EDE-Q) mean (SD) 74.60 (44.03) 81.55 (36.45)

Psychopharmacological medication, n (%) Medication 3 (60%) 2 (18%)
No medication 2 (40%) 9 (82%)
Comorbid psychiatric conditions, n (%) One or more 1 (20%) 7 (64%)
comorbid
conditions
No comorbid 4 (80%) 4 (36%)
conditions
Type of AN: anorexia nervosa-restrictive AN-R 4 (80%) 6 (55%)
AN-R) or anorexia nervosa-binge-purge
(AN-R) BEPUTEE  AN-BP 1 (20%) 5 (45%)

(AN-BP), n (%)

Note: The significant between-group difference is marked with the following symbol: ***p < 0.001.

autism cutoff in ADOS-2 had a significantly longer duration of AN compared with those who scored below the
cutoff in ADOS-2 (mean duration of AN 12.30 vs. 6.19 years [t(14)=1.661, p <0.001, Cohen's d = 2.505]).
ADOS-2 algorithm scores correlated significantly with the duration of AN (r=0.582, p = 0.018). The correlation
between ADOS-2 and BMI was not significant (r = 0.257), nor was the correlation between ADOS-2 and EDE-Q
scores (rs=0.182).

3.2 | ADOS-2 classification of autism and ASD

Of the whole sample of women with ICD-10 AN invited to participate in the ADOS-2 assessment (n = 28), 17.8%
scored above the autism cutoff according to both the original and revised algorithm. Focusing on women who
participated in ADOS-2, five out of 16 (31.3%) scored above the autism cutoff according to both original and
revised algorithms. One individual scored above the ASD cutoff but below the autism cutoff according to the
original ADOS-2 algorithm and below both cutoffs according to the revised algorithm. The revised algorithm has
been suggested to have higher specificity and sensitivity compared with the original algorithm (Hus & Lord, 2014;
Sedgewick et al., 2019). It has also been shown to be more suitable for women with AN compared with the old
algorithm (Hus & Lord, 2014; Sedgewick et al., 2019). We, therefore, decided to follow the classification of the
revised algorithm in follow-up analyses.
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TABLE 2 The results of Autism Diagnostic Observation Schedule-Second Edition (ADOS-2) algorithm and
subscales are presented in the table.

Participants (n = 5) with Participants (n = 11) with
scores above the autism scores below the autism
cut-off, means (SD) cut-off, means (SD) Test statistics
Revised diagnostic algorithm 12.20 (3.42)*** 3.00 (1.90) U =55.00 Cohen's
d=2484
ADOS-2 subscale: Social 4.40 (0.55)*** 1.55 (1.21) U =55.00 Cohen's
communication d=2.484
ADOS-2 subscale: Social 7.40 (1.67)*** 1.55 (1.44) U =55.00 Cohen's
interaction d=2.484
ADOS-2 subscale: Imagination 0.60 (0.89) 0.36 (0.51) U =230.50 Cohen's
d=0.171
ADOS-2 subscale: Restricted 3.00 (2.35) 0.82 (0.60) U=41.00 Cohen's
and repetitive behaviors and d=0.828
interests
ADOS-2 subscale: Other 0.60 (0.55) 0.09 (0.30) U =41.50 Cohen's
behavior d=0.864

Note: Means are presented instead of medians as they better describe the data. The significant between-group differences
are marked with the following symbol: ***p < 0.001.

Scores of the ADOS-2 algorithm and subscales are presented in Table 2. Detailed patterns of ADOS-2 are
presented in Figure 1. See also Supporting Information: Table 1 for scores of individual ADOS-2 items The follow-up
analyses revealed that individuals who scored above the cutoff for autism had significantly higher scores in the
following items compared with individuals who scored below the cutoff: conversation (U=52.00, p =0.003,
Cohen's d = 1.927), facial expression directed to others (U = 49.00, p = 0.013, Cohen's d = 1.535), shared enjoyment
in interaction (U =49.50, p =0.009, Cohen's d = 1.593), quality of social overtures (U =53.50, p < 0.001, Cohen's
d=2.177), quality of social responses (U=47.50, p=0.019, Cohen's d=1.375), and overall quality of rapport
(U=49.50, p=0.09, Cohen's d=1.593) (Figure 1).

3.3 | AQualitative description of the assessment among participants above the ADOS-2
cutoff for autism

3.3.1 | Social communication

Three out of five participants with ADOS-2 scores above the autism cutoff presented some speech abnormalities.
Two women had markedly flat speech tone and one exhibited atypical intonation. Two were assessed to have a
formal and pedant style of speech and they used stereotyped phrases and repetitive expressions in standard
language. They also had a highly exact and detail-oriented communication style. Two individuals offered
spontaneously only very limited information about their own experiences. All five women were deemed to have
major challenges in holding back-and-forth conversations. They tended to follow their own strain of thought rather
than engage in reciprocal conversation. Four women used only limited gestures in the test situation. Three
individuals did not have gestures signaling emotional meanings or empathic gestures. One individual in turn had

gestures that were either inconsistent with the conversation or were considered exaggerated.
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3.3.2 | Social interaction

Three participants had eye contact that was deemed atypical; they avoided eye contact, fell into “blank stare
mode,” or were not able to modulate social interaction with gaze direction. All five participants directed very few
facial expressions at the researcher. All five participants appeared to have challenged social relationships. Three
had had difficulties developing and maintaining friendships while one presented an absence of interest in peers.
All participants described having only a few friends, and two reported that they preferred and enjoyed being
alone rather than spending time with friends. Two reported increased experience of stress if they had to spend
time with other people. Two described that they did not value friendship in itself, and rather wished to make
friends with people who share common interests with them. They reported that they do not often see friends,
with frequency varying between one or two times a month and a few times a year. Two women described that
dating anyone would be a struggle because they were not able to see anyone as often as it would require and
that their everyday rituals and habits related to eating would be disturbed. Participants also described their
experiences of being misunderstood by other people. In the context of eating disorder treatment, this had
happened with professionals, in group therapy situations, and in casual contact with other patients. They had
also noticed having said something unpolite even if they had not intended it in that way. Two described that
them being highly honest tended to evoke irritation among other people. Women also recalled major social
challenges at school, including having been bullied by peers. Two of them also mentioned that bullying had
contributed to the development of their eating disorder. Two women described that they had learned to
camouflage their social shortcomings. They reported that they had been taught how to interact with people, for
example, their parents had taught them social norms and context-appropriate behavior, or that they had learned
by heart how people usually interact with each other and how they are expected to respond to camouflage their
challenges. Two women also described having noticed that their social interaction style and social needs differed
from the conventional expectations in society. One participant reported being aware of the social standard
which presumes that people like seeing each other, and that this causes distress for her. Three participants
reported that their challenges in social interaction manifested in multiple ways already in childhood and thus
predated the onset of AN.

Regarding the quality and quantity of social interaction, all five participants exhibited the atypically deemed
quality of social overtures, and four also exhibited atypical social responses in the assessment. Two participants
made social overtures solely based on their own interests and the other three participants made qualitatively
incomplete or inappropriately considered social overtures, for example, overtures unsuitable for the context or
complete lack of eye contact when making social overtures. Regarding social responses, one participant reacted
repeatedly in an exactly similar manner, lacking normally considered variability in reaction styles. One woman
repeatedly answered very briefly, and two often ignored the researcher's comments but instead kept going about
the topic of which they had spoken before the comment. Four participants were deemed to have a limited amount
of reciprocal communication. Two of them only answered the questions presented by the researcher but did not
participate in maintaining the conversation; another two spoke abundantly, but the communication was not
considered reciprocal.

FIGURE 1 Patterns of Autism Diagnostic Observation Schedule-Second Edition (ADOS-2). The blue (upper) line
illustrates the mean scores and error bars (95% confidence intervals) of those who scored above the autism cutoff
in the ADOS-2 algorithm. The violet (lower) line illustrates the mean scores and error bars (95% confidence
intervals) of those who scored below the cutoff in the ADOS-2 algorithm.
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3.3.3 | Restricted and repetitive behaviors and interests

There was large variability in restricted and repetitive behaviors and interests among individuals who scored above
the autism cutoff. Three of five had high total scores in the subscale; one exhibited only a finger mannerism, and
one did not exhibit restricted and repetitive behaviors and interests. Two women with high scores in this subscale
exhibited atypical sensory processing in the test situation; for instance, they palpated the texture of materials (e.g.,
tabletop and chair cover) and exhibited prolonged visual contemplation of objects. These two also reported that
they got easily distracted by noises in their daily life. One woman described selective sound hypersensitivity,
including, for instance, other people's eating sounds. One woman reported avoiding some foods based on their
texture, and another reported a general dislike of the smell of food. Three women reported selective eating based
on the sensory aspects of food. Two women exhibited some hand and finger mannerisms considered typical of ASD.
Three women had an intense interest in the specific topics of which they had extensive and detailed knowledge, for
example, related to human sciences and nature. They spoke abundantly about these themes during the assessment.
Two of them also reported that certain universal themes, such as equality, equity, and climate change, were very
important to them, and that they would get frustrated if other people appeared to lack understanding of the
importance of these topics. The two women also described having an extensive collection of things related to their
specific interests. Two women studied a university degree related to their specific interests. These participants also
exhibited various rituals in test situations; for example, they listed things, mentioned exact numeric values (e.g.,
exact dates), and asked for detailed corrections of the instructions. Three women also reported having strict
routines that they follow daily. Some of these routines were related to eating and food (e.g., overly exact mealtimes
and organizing food items based on their color and energy content).

4 | DISCUSSION

We aimed to explore the patterns of ASD as manifested in ADOS-2 assessment in women with AN who scored
above versus below the cutoff for autism. Five participants with scores above the cut-off represented 31% of those
who chose to participate in the video-recorded ADOS-2 assessment; of the total sample invited, the proportion of
those above the autism cut-off was 18%. Women above the cutoff presented wide-ranging difficulties in social
communication and interaction, including impaired conversation skills, limited facial expression directed to others,
lack of shared enjoyment in the interaction, the atypical quality of social overtures and responses, and unusual
overall quality of rapport. All five participants also presented lasting challenges in social relationships, such as being
misunderstood by others; this preceded their eating disorder and compromised its treatment. Three women
showed restricted and repetitive behaviors and interests manifesting as highly restrictive interests, need for
routines, and ritual seeking including routines in eating behavior. They exhibit sensory sensitivity, manifesting, for
instance, as selective eating based on food textures. Women with scores above the autism cutoff had twice the
length of the mean duration of AN compared with those with scores below the cutoff (12.3 vs. 6.2 years) and higher
ASD traits also correlated with the longer duration of AN.

Our findings about the nature of difficulties in social communication and interaction and restricted and
repetitive behaviors and interests are supported by previous studies investigating ASD with ADOS-2 in women with
AN (Doris et al., 2014; Mandy & Tchanturia, 2015; Westwood et al., 2018). In line with the previous evidence of the
role of social difficulties as a risk factor for developing AN (Cardi, Mallorqui-Bague, et al., 2018; Krug et al., 2013),
our participants described having lasting conflicts in friendships that preceded the onset of AN. Some of our
participants also described that they had learned to camouflage and mask their ASD symptoms, as reported to be
typical among females with ASD (Allely, 2019). Furthermore, restricted and repetitive behaviors and interests
observed in our participants were related to living beings (e.g., animals, nature, human science), also typical for the
female phenotype of ASD (Duvekot et al., 2017). As for males with ASD, restricted and repetitive behaviors and
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interests are typically stereotyped and focus on mechanical themes (Duvekot et al.,, 2017). In summary, our
participants exhibited many features typical of a female phenotype of ASD. Thus, our results are also in line with
previous studies investigating ASD in girls and women (Bargiela et al., 2016; Milner et al., 2019).

The assessment of ASD in cognitively able females is complicated since the presentation of ASD differs from
that in males, and the diagnostic criteria for ASD and related screening instruments have been developed
predominantly for the male symptom characteristics (Haney, 2016; Saure et al., 2023). In line, studies suggest that a
marked number of individuals with AN may have undiagnosed ASD (Bentz et al., 2020; Boltri & Sapuppo, 2021;
Dinkler et al., 2021; Huke et al., 2013; Zhang et al., 2022). We also found that more than one-sixth (18%) to almost
one-third (31%) of our study participants scored above the autism cutoff in ADOS-2, even though none of them had
been diagnosed with ASD. Girls and women with ASD have been reported going undiagnosed despite previous
contacts in healthcare, and in line, females with AN and ASD do not generally have ASD diagnoses before AN
treatment (Bargiela et al., 2016). A recent population-based study in Sweden showed that a substantial majority
(86%) of individuals with both AN and ASD received ASD diagnosis after AN diagnosis (Zhang et al., 2022). In line, in
individuals with AN and comorbid ASD, the median age of ASD diagnosis was 23 years, suggesting a delayed ASD
diagnosis in this population (Zhang et al., 2022). Late-diagnosed women with ASD (both with and without comorbid
AN) have been described to report that receiving an ASD diagnosis was eventually helpful and increased their self-
understanding (Bargiela et al., 2016; Brede et al., 2020).

Evidence consistently suggests that co-occurring ASD characteristics are associated with enduring AN (Babb
et al., 2022; Nazar et al., 2018; Nielsen et al., 2015; Saure et al., 2020; Stewart et al., 2017; Zhang et al., 2022). ASD
traits appear to motivate ED behaviors in ways that are not accounted for in traditional models of AN (e.g., body
image issues) (Babb et al., 2021; Brede et al., 2020). Late or missed ASD diagnosis may be an important risk factor
for developing and contributing to the severity of any mental disorders, including AN, since without adequate
diagnosis, many services and support are inaccessible (Green et al., 2019). It has also been proposed that elevated
ASD traits are the consequence of acute eating disorder-related processes, such as starvation. However, we found
no association between (higher) ASD traits and (lower) BMI. Our results are in line with previous studies suggesting
that starvation is not associated with ASD traits (Kerr-Gaffney et al., 2020; Nazar et al., 2018; Nielsen et al., 2015;
Rastam et al., 2003). In addition, elevated ASD traits manifest among non-affected relatives of individuals with AN,
suggesting that characteristics of ASD in individuals with AN are not state-related but rather a trait with a genetic
component (Holliday et al., 2005; Roberts et al., 2010; Tapajéz et al., 2019; Tenconi et al., 2010).

Individuals with AN and ASD features may be less likely to benefit from standard AN treatment (Babb
et al., 2022; Saure, Algars, et al., 2022; Zhang et al., 2022). For example, difficulties in social communication may
cause misunderstandings in therapeutic relationships. Further, rigidity and inability to make changes may be
understood as resistance and disengaging to treatment (Babb et al., 2021, 2022; Kinnaird et al., 2019). More than
individuals with AN and low ASD traits, those with AN and ASD may avoid certain foods due to their sensory
aspects (e.g., texture, temperature, smell). This may cause struggles in treatment if not comprehended that refusal
to eat certain foods is based on atypical sensory processing rather than conventionally assumed grounds in AN (e.g.,
the energy content of food) (Brand-Gothelf et al., 2016; Saure, Lepisto-Paisley, et al., 2022). Among these
individuals, ASD features, such as rigidity and sensory issues, also described by our participants, have been
suggested as underlying AN symptoms. Some individuals with AN and ASD or high ASD traits may also exhibit
features of avoidant/restrictive food intake disorder (ARFID), which have high comorbidity with ASD (Koomar
et al.,, 2021). ARFID is not associated with body image issues but rather a food restriction driven by atypical sensory
processing (American Psychiatric Association, 2013). The underlying characteristics and treatment methods for
ARFID differ somewhat from those for AN, and if some individuals with AN and ASD also have ARFID features, the
traditional treatment for AN may be ineffective for them (Thomas & Eddy, 2019). These individuals may benefit
from treatment modification, such as taking into account their sensory needs and applying individual modifications
for psychological treatments. In some instances, it may be a reasonable approach to accept ASD-related behavior,
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such as demand for routines or selective eating based on sensory aversions (Saure et al., 2021). In the future, it is
crucially important to develop treatments for individuals with AN and ASD.

5 | LIMITATIONS

We obtained ADOS-2 information only from 57% of the participants with AN who were invited to the
assessment resulting in a limited sample size. Thus, a sample may be biased toward increased characteristics
of ASD. The duration of AN was calculated based on self-reported information about the onset date of AN, so
reporting bias may occur. We used only observational measures for evaluating ASD traits. The assessment of
developmental history, such as caregiver interview (e.g., Autism Diagnostic Interview-Revised, ADI-R) would
have been important for ascertaining the ASD diagnosis. ADOS-2 assessment has been reported to produce
false negative results, specifically among cognitively able girls and women (Haney, 2016; Mandy &
Tchanturia, 2015). On the other hand, although ADOS-2 shows high sensitivity for detecting ASD symptoms,
it has been shown that among individuals with complex comorbid psychiatric presentations, particularly those
with psychosis, it may overidentify individuals having ASD; this suggests high false positive rate and lower
specificity (Greene et al., 2022). However, since ADOS-2 is validated and was performed by trained clinicians,
it therefore offers valuable information on participants' capability in social communication and interaction.
That notion was supported in our study; even in a small sample, the difference in ADOS-2 scores between

above and below cutoff groups was large (Saure et al., 2023).

6 | CONCLUSION

Using semistructured diagnostic assessment for ASD, we found that between one-sixth to one-third of women with
AN scored above the cut-off for autism. These women exhibited widespread and lasting challenges in social
communication and interaction and restricted and repetitive behaviors and interests such as routine seeking,
restrictive interests, and atypical sensory processing, which were intertwined with their eating disorder symptoms.
The ASD-related characteristics and behaviors may contribute to the manifestation and duration of AN in a

subgroup of individuals and should be considered the treatment.
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