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Abstract This study aimed to examine the presence of
Autism Spectrum Disorder (ASD) in a sample of female
adolescents with Anorexia Nervosa (AN) during the acute
phase of illness. We also compare the level of autistic traits,
social perception skills and obsessive—compulsive symp-
toms in four groups: AN, ASD, and two gender- and age-
matched control groups. Of the 30 AN participants, only
three scored above the conventional ADOS-2 threshold for
ASD. The AN participants were similar to their controls on
autistic trait measures, and to the ASD group on obsessive—
compulsive measures, and on theory of mind ability and
affect recognition measures. Further longitudinal studies
are needed in order to determine the association between
these conditions.
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Introduction

Anorexia Nervosa (AN) is an eating disorder character-
ized by a significantly low body weight [expressed as Body
Mass Index (BMI) in adults, and BMI-for-age percentile for
children and adolescents] due to restricted food intake, an
intense fear of gaining weight, and a disturbance in self-
perceived body image (American Psychiatric Association
2013). The onset of AN is usually during adolescence and
the lifetime course is highly variable. AN is more com-
mon in females [female-to-male (F:M) ratio of 10:1] and
the majority of affected individuals have above average
intelligence (Anderluh et al. 2009; Lopez et al. 2010). By
contrast, Autism Spectrum Disorder (ASD) is a lifelong
condition with an early onset characterized by persistent
deficits in social communication, as well as restricted and
repetitive patterns of behavior (APA 2013). This con-
dition is more prevalent in males (M:F ratio of 4:1), and
intellectual functioning ranges from well below average
to above average (CDC 2014; De Bildt et al. 2004; Miller
et al. 2012). Despite these distinct clinical features, recent
studies have focused on the overlap between these condi-
tions with the hypothesis that ASD could be a risk fac-
tor for women to develop anorexia. One of the argument
supporting this idea is that ASD may present differently
in females than in males. For example, females with ASD
have been found to have better social skills than males, and
being less impaired than males with regard to stereotyped
behaviors or restricted interests (Head et al. 2014; Szat-
mari et al. 2012; Van Wijngaarden-Cremers et al. 2013).
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Thus, it is possible that females either go undiagnosed or
are mislabeled as having other disorders and the presence
of undetected ASD symptoms leaves females susceptible to
the development of eating disorders (Holtmann et al. 2007;
Mondschein et al. 2000; Postorino et al. 2015; Russell et al.
2011; Westwood et al. 2015). In line with this hypothesis,
studies on adult samples have reported similarities in cog-
nitive profiles of AN and ASD, including weak central
coherence and difficulties in set-shifting (Roberts et al.
2007; Westwood et al. 2015). However, findings on chil-
dren and adolescent samples are mixed (Lang et al. 2014a,
b). Similarly, studies examining theory of mind in patients
with AN showed contrasting results (Calderoni et al. 2013;
Oldershaw et al. 2010; Russell et al. 2009; Tchanturia et al.
2004). Rigid thinking and obsessive—compulsive features
are also observed in both conditions (Solomon et al. 2008;
Tchanturia et al. 2011, 2012). Overall, it has to be noticed
that distinguish between AN and ASD has proved challeng-
ing. In fact, starvation can have profound impacts on brain
functioning and may amplify social withdrawal, rigidity
and repetitive behaviors in patients with AN (Westwood
et al. 2015). Moreover, comorbid psychopathology, such
as obsessive—compulsive disorder, anxiety or depression,
can raise social and flexibility difficulties that could be
mistaken for symptoms of autism (Oldershaw et al. 2010;
Mandy and Tchanturia 2015; Mazzone et al. 2012, 2013).

In a recent systematic review, Huke et al. (2013)
reported an estimated ASD prevalence in eating disorder
populations ranging between 8 and 37% (Huke et al. 2013).
However, is worth noting that six out of eight of the stud-
ies included in this review were based on the same Swed-
ish community sample, and investigated retrospectively the
presence of an ASD (Anckarsiter et al. 2012; Gillberg et al.
1995; Rastam 1992; Rastam et al. 2003; Wentz Nilsson
et al. 1998; Wentz Nilsson et al. 2005). Moreover, partici-
pants included in these studies were at different stages of
recovery, thus it is not possible to exclude that ASD symp-
toms were artefacts of starvation.

Separate from the issue of ASD diagnosis is the matter
of autistic traits. Several studies have explored the presence
of autistic traits in AN samples (Anckarsiter et al. 2012;
Baron-Cohen et al. 2013; Calderoni et al. 2015; Coombs
et al. 2011; Courty et al. 2013; Hambrook et al. 2008; Huke
et al. 2013; Lang et al. 2015; Pooni et al. 2012; Rhind et al.
2014; Tchanturia et al. 2013; Westwood et al. 2015). The
majority of these studies have used the Autism-Spectrum
Quotient (AQ), a self-report measure assessing five dif-
ferent areas: social skill, attention switching, attention to
detail, communication and imagination. For example, in a
sample of 66 adolescent females with AN, Baron-Cohen
et al. (2013) observed elevated autistic traits compared to
healthy female adolescents (Baron-Cohen et al. 2013).
However, these authors have not reported much detail about
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diagnosis (e.g., duration of anorexia), thus it is unclear to
what extent these are manifestations of ASD or whether
they are the manifestations of the acute phase of illness.
In addition to the uncertainty about the phase of illness, to
our knowledge only one study used the Autism Diagnostic
Observation Schedule (ADOS), to confirm the diagnosis of
ASD in AN samples (Mandy and Tchanturia 2015).

The purpose of the present study is to examine the pres-
ence of ASD in a sample of female adolescents with AN
during the acute phase of illness. We also compare the level
of autistic traits, obsessive—compulsive symptoms, and per-
formance on a social perception task across four groups:
AN, ASD, and two gender- and age-matched control groups
(AN-C, ASD-C).

Participants and Methods
Design

This study design included four groups: the AN and ASD
samples, and two control groups. The decision to include
typically developing female control group was intended to
control for the effects of gender on ASD traits. The inclu-
sion of a male ASD control group permitted exploratory
analyses of eating behaviors in the ASD group compared to
the AN group.

Participants

Thirty females with AN (27 restrictive and 3 binge/purging;
age range 10-17 years; mean + SD=14.19+1.56 years),
and 27 males with ASD (age range 10-16 years; mean +
SD=12.22+1.78 years) were enrolled in this study. All
participants included in the AN and ASD groups were
recruited throughout the outpatient service of the Child
and Adolescent Neuropsychiatry Unit of the Children’s
Hospital Bambino Gesu of Rome (Italy). Participants were
selected from all consecutive patients admitted to the out-
patient unit for a first assessment from March 2014 to July
2015. To be included in the AN group, participants had to
meet diagnostic criteria for AN according to the Diagnos-
tic and Statistical Manual of Mental Disorders-fifth edition
(DSM-5) and to be in the acute phase of AN (see procedure
for details) (APA 2013).

Participants were included in the ASD group if they
met diagnostic criteria for ASD according to the DSM-5.
Exclusion criteria for all participants included in the AN
and ASD groups were the presence of specific genetic dis-
orders, other medical disorders and epilepsy. Participants
with a less than average intellectual ability [Intelligence
Quotient (IQ)>85 or >25th percentile] as measured by
Raven’s Colored Progressive Matrices (CPM) or Standard
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Progressive Matrices (SPM) were also excluded (Raven
2008a, b).

The ASD group and the AN group were matched on
gender and age to create two typically developing con-
trol (C) groups. Participants of the control groups were
recruited from a group of students of two different middle
schools and one high school. For each participant in the
control groups, parents provided a history of normal devel-
opment and no history of a clinical diagnosis or need for
special education services. The AN-C group included 35
females (age range 10-16 years; mean+SD=13.60+1.61
years). The ASD-C group included 30 males (age range
10-16 years; mean + SD=12.65 + 1.60 years).

Procedure

Assessment for the AN group and the ASD group was
conducted in three separate sessions and data of the pre-
sent study were collected during these visits by two multi-
disciplinary teams specialized in eating disorders or ASD.
Each team had a pediatric neuropsychiatrist, a child psy-
chologist, a pediatrician and a speech therapist. Parents
provided a written informed consent prior to data collec-
tion. All participants underwent an in-depth assessment
that included medical and developmental histories as well
as a complete diagnostic evaluation (see below). After this
assessment each case was discussed by these two teams to
determine diagnosis and treatment plan. In order to deter-
mine the phase of illness of the AN participants a detailed
physical examination was conducted. A particular attention
was given to: vital signs; physical status (including height,
weight, and BMI); heart rate and rhythm; heart sounds;
salivary gland enlargement; scarring on the dorsum of the
hands (Russell’s sign); evidence of self-injurious behavior
such as ecchymoses, linear scars, and cigarette burns; mus-
cular weakness; indications of muscular irritability due to
hypocalcaem (Birmingham and Beumont 2004; Mehler and
Andersen 1999; Miller et al. 2005; Chakraborty and Basu
2010). Measurement of weight and height confirmed that
all participants included in the AN group had a dramatically
low BMI-for-age percentile (range < 5th—22th). Moreover,
all participants reported a rapid or persistent decline in oral
intake, and denial and resistance to participate in their own
care in less supervised settings. For these reasons, after this
first assessment, all AN participants included in this study
were referred to an inpatient service.

Developmental History

Developmental history assessment was completed by a
child psychologist and a pediatric neuropsychiatrist spe-
cialized in ASD with all participants and their parents.
Information gathered from this assessment included: onset

of symptoms; if parents ever noticed that something was
not quite right in language, relationships, or behavior; age
when parents first noticed problems in these areas; motor
milestones; toilet training; acquisition and loss of language
or other skills; overall level of language; use of other’s body
to communicate; ability in reciprocal conversation; social
development and play; initiation of appropriate activities;
interest in children; response to approaches of other chil-
dren; friendships; unusual preoccupations; circumscribed
interests; repetitive use of objects or interest in parts of
objects; unusual sensory interests; hand and finger man-
nerisms; other complex mannerisms or stereotyped body
movements.

Evaluation of ASD Symptoms and Autistic Traits

The AN group and the ASD group were evaluated with
the Autism Diagnostic Observation Schedule-second edi-
tion (ADOS-2) performed by a trained clinician (Lord
et al. 2012a, b). The ADOS-2 is a reliable and valid semi-
structured, diagnostic assessment designed to elicit social
responses in a naturalistic setting. Each module is aimed at
a specific level of expressive language ability (ranging from
pre-verbal to fluent speech). The choice of modules is based
on the subject’s age and expressive language level. The use
of different modules reduces possible biasing effects of dif-
ferences in language skills. Each ADOS-2 module is scored
with a diagnostic algorithm comprised of social affective
and repetitive behavior items that best discriminate children
with ASD from typically developing children and non-ASD
children with intellectual disability. Each algorithm pro-
vides threshold criteria for autism as well as the less severe
classification of ASD based on the combined scores for
Social Affect (SA) and Restricted/Repetitive Behaviors or
Interests (RRB). Because diagnostic thresholds vary across
the ADOS-2 modules, the ADOS-2 Toddler Module and
the Modules 1-3 algorithms have been revised to gener-
ate calibrated severity scores (CSS), ranging from 1 to 10,
which are comparable across modules. Recently, also the
ADOS-2 Module 4 algorithm has been revised to be more
comparable to currently used algorithms for ADOS-2 Mod-
ules 1-3 and to provide a CSS that can be used to quantify
and compare the severity of core symptoms in adults with
ASD (Hus and Lord 2014). In the present study, 21 par-
ticipants in the AN group and all participants in the ASD
group performed Module 3, and 9 participants of the AN
group performed Module 4. Therefore, in order to evaluate
ASD severity, the CSS has been used for all analysis in the
present study.

In order to explore the presence of autistic traits, par-
ticipants of all groups and their parents (for participants
<16 years) completed the Autism Spectrum Quotient (AQ)
(Auyeung et al. 2008; Baron-Cohen et al. 2001, 2006; Ruta
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et al. 2012). The AQ is a widely used measure in both
clinical and research practice that quantifies the number of
autistic traits reported by an individual across five domains:
social skill, attention switching, attention to detail, com-
munication and imagination. It consists of three versions
divided by age: a parent-report measure for children (aged
4-11 years) and adolescents (aged 12—15 years) and a self-
report measure for adults (aged >16 years). The parent-
report version for adolescents and the self-report version
for adults of the AQ have the same range (0-50) with com-
parable means and standard deviations. Thus, data from
both versions can be analyzed together (Baron-Cohen et al.
2001, 2006, 2013). By contrast, the parent-report version
for children has a different range score (0—150), thus analy-
sis had to be performed separately. The AQ showed good
test—retest reliability and high internal consistency.

Assessment of Obsessive—Compulsive Symptoms

The Children’s Yale-Brown Obsessive Compulsive Scale
(CY-BOCS) was used to measure the current severity of
obsessive thoughts, rituals and repetitive behaviors (Scahill
et al. 1997).

The CY-BOCS consists of a clinician-rated symptom
inventory and severity scales. Symptoms are classified in
eight categories for Obsessions (Contamination, Aggres-
sive, Sexual, Saving/Hoarding, Superstition, Somatic,
Religious, Miscellaneous) and nine categories for Compul-
sions (Cleaning, Checking, Repeating, Counting, Order-
ing, Hoarding, Magical, Other person, Miscellaneous). The
CY-BOCS includes five severity scales for Obsessions and
five severity scales for Compulsions. The severity scales,
which are the same for Obsessions and Compulsions, con-
sider time spent, interference, distress, resistance and con-
trol with each scale rated 0—4. Thus, the CY-BOCS yields
a total obsession score (0-20), a total compulsion score
(0-20), and a combined total score (0—40). The CY-BOCS
showed good reliability and validity (Scahill et al. 1997;
Storch et al. 2006).

Social Perception Assessment

The Italian version of the Developmental Neuropsychology
Assessment, Second Edition (NEPSY-II) was administered
to all participants to evaluate social perception abilities
(Korkman et al. 2011; Urgesi et al. 2011). NEPSY-II is a
neuropsychological battery designed for children and ado-
lescents, and provides a comprehensive overview of neu-
ropsychological functioning. It evaluates the domains of
attention and executive functions, language, memory and
learning, sensorimotor processing, social perception, and
visuospatial processing. In our study we administered the
social perception domains: the Theory of Mind (TOM) and
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the Affect Recognition (AR). A standard score of >8 repre-
sented an average or above average performance, a standard
score of 6 or 7 slightly below average, and a score of 5 or
below significantly below average (Korkman et al. 2007).
The NEPSY-II showed good psychometric properties.

Measures of Eating Attitude and Behaviors

All participants completed a battery of psychological
tools for a comprehensive evaluation of eating attitude and
behaviors.

The Eating Attitude Test-26 (EAT-26) is a reliable meas-
ure consisting of 26 items focused on attitudes and behav-
iors associated with eating disorder. It comprises three
subscales: dieting, bulimia, and oral control. Possible total
scores range from O to 78 with a score over 20 indicating a
possible eating problem (Garner et al. 1982).

The Eating Disorder Invenory-3 (EDI-3) is a 91-item
self-report questionnaire used to assess the severity of eat-
ing disorders and personality traits (Garner 2004; Giannini
et al. 2008). It consists of three eating disorder subscales
[i.e., drive for thinness (DT), bulimia (B), and body dis-
satisfaction (BD)], and nine general psychological trait
subscales [i.e., low self-esteem (LSE), personal alienation
(PA), interpersonal insecurity (II), interpersonal alienation
(TA), interoceptive deficits (ID), emotional dysregulation
(ED), perfectionism (P), asceticism (AS), and maturity fear
(MF)]. The EDI-3 has shown adequate convergent and dis-
criminant validity (Garner 2004; Giannini et al. 2008).

The Body Uneasiness Test (BUT) is a 71-item self-report
questionnaire designed to evaluate body image (Cuzzolaro
et al. 2000, 2006). It consists of two parts: part A which
measures weight phobia, body image concerns, avoidance,
compulsive self-monitoring, and feeling detached from
one’s own body (depersonalization); part B considers spe-
cific worries about particular body parts or functions. The
BUT has shown good psychometric properties.

Data Analysis

Data analysis were performed using the Statistical Pack-
age for Social Sciences (SPSS 20.0 for Windows) and SAS
v.9.4 (Cary, NC). Statistical significance for all analysis
was set at 0.05 level. Descriptive statistics were calcu-
lated for demographic and clinical variables using means
and standard deviations, as appropriate. The study design
established two sets of three-group comparisons: the AN
group compared to ASD and AN-C groups, and the ASD
group compared to AN and ASD-C groups. Analysis of
variance (ANOVA) focused on the means of autistic traits
measures to determine the extent to which the AN group
was similar or different from the ASD group or their con-
trols. In each case, histograms of error residuals were
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checked for normality and Levene’s tests for common error
variance were employed to confirm the assumptions of the
ANOVA. In a number of cases, the common error variance
assumption was violated, and ANOVAs that accounted for
factor-level heterogeneity were utilized by modeling group
variances separately and estimating denominator degrees of
freedom via the general method proposed by Satterthwaite.
Moreover, the means of eating disorder measures were ana-
lyzed to determine the extent to which the ASD group was
similar or different from the AN group or their controls. All
omnibus ANOVAs were followed by Bonferroni-adjusted
post-hoc tests (Tables 1, 2). Independent sample t-test were
performed to evaluate differences between groups (i.e., the
AN and the ASD groups) for ADOS-2 CSS scores.

Results

The AN and AN-C groups, as well as the ASD and ASD-C
groups were similar for age and IQ distribution (Age: AN:
14.19+1.56; AN-C: 13.60+1.61; ASD: 12.22+1.78;
ASD-C: 12.65+1.60; IQ: AN:105+15; AN-C: 106+13;
ASD: 107+5.77; ASD-C:105 + 6). Comparisons of clinical
characteristics are shown in Tables 1 and 2.

ASD Symptoms in the AN Group

The ASD group scored significantly higher on the CSS
ADOS-2 score compared to the AN group (6.78 +£1.805
versus 1.77+1.305, ¢: 12.101, p<0.001, for ASD and AN
groups, respectively). Figure 1 presents values for ADOS-2
sub-scores of the AN group. Of the 30 participants of the
AN group, 27 were below the established threshold for
ASD. One participant was classified on the ADOS-2 algo-
rithm as having autism (ADOS-2: SA=9, RRB=0, OT=9,
CSS =6); two scored in the autism spectrum range (ADOS-
2: SA=7,RRB=0, OT=7, CSS=4 for both participants).
Despite exceeding the threshold for ASD, the diagnosis of
ASD was not supported by the detailed clinical interviews
on developmental history with these participants and their
parents. Based on a review by an expert case panel with
two multidisciplinary teams specialized in eating disorders
or ASD (see methods for details), none of these partici-
pants was given a diagnosis of ASD.

Autistic Traits in the AN Group

Table 1 presents ANOVAs for the AN, AN-C, and ASD.
When the omnibus test was significant, we examine the
post-hoc pairwise comparisons. The AN participants were
similar to their controls on autistic trait measures. For
example, there were no differences in the AQ total (either
child or adolescent and adult versions) or on any of AQ

sub-scores (Table 1). By contrast, the AN group had sig-
nificantly lower scores than the ASD group on the AQ total
(either child or adolescent and adult versions) and on the
majority of AQ sub-scores. For example, AN participants
showed lower mean scores in the AQ child Total score
(»<0.001), and in the AQ adolescent and adult Total score
(» <0.001) as compared to the ASD group.

Participants’ Obsessive—Compulsive Symptoms
and Social Perception Skills Differences

As expected, the AN participants resulted similar to the
ASD group on obsessive—compulsive measures (Table 1).
For example, there were no differences in the CY-BOCS
combined scores. By contrast, the AN group had signifi-
cantly higher scores than their controls on the CY-BOCS
combined scores (p <0.001).

Moreover, the AN participants were similar to the ASD
group on theory of mind ability and affect recognition
measures (Table 1). Particularly, the AN group reported
lower performances on theory of mind ability (p=0.025)
and affect recognition (p=0.049) measures compared to
the AN-C participants.

Participants’ Eating Behaviors Differences

Table 2 presents ANOVA for the ASD, AN, and ASD-C.
As expected, the ASD participants were similar to their
controls on the eating behavior measures (Table 2). For
example, there were no differences on the majority of eat-
ing behavior measures. Moreover, the ASD participants
had significantly lower scores then the AN group in most of
the eating behavior measures.

Discussion

This study examined the presence of ASD in 30 adoles-
cent females with AN during the acute phase of illness
using the ADOS-2. Only 10% (n=3) of participants in
the AN group scored above the conventional ADOS-2
threshold for ASD. Although none of these three partici-
pants was rated as having RRB, it has to be noted that
girls with ASD report less RRB than boys, and may
exhibit a different pattern of RRB as that presented by
males (Szatmari et al. 2012; Van Wijngaarden-Cremers
et al. 2013). Therefore, it is possible that RRB of females
may be more difficult to detect. Nonetheless, an in-depth
assessment of developmental history with these three
participants and their parents did not identify symptoms
of ASD during childhood. Basing on review of all infor-
mation gathered from the assessment by two multidisci-
plinary teams specialized in eating disorders or ASD (see
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methods for details), none of these participants was given
a diagnosis of ASD. Thus, the current social impairments
detected in these participants may be attributed to the
acute phase of anorexia. These results are in line with the
study of Pooni et al. (2012) investigating whether young
people (8—16 years) with an eating disorder have a higher
prevalence of ASD. In this study only one out of 22 par-
ticipants with an early onset eating disorder met criteria
for ASD (Pooni et al. 2012). By contrast, our results are
not consistent with a case series of ten women with AN
and suspected ASD. In that study, seven of ten women
exceeded the threshold for ASD on the ADOS (Mandy
and Tchanturia 2015). Based on personal history, these
authors ruled out the effect of starvation as the cause of
the observed social difficulties and inflexibility because
these patients revealed the presence of ASD symptoms in
childhood. However, the high rate of women with autism
in this case series could have been biased by the inclusion
criterion of suspected ASD.

As suggested by Pooni et al. (2012), a possible inter-
pretation of the lower rates of autism found in adolescent
samples with AN can be related to the fact that the life-
time course of this condition is highly variable (Pooni et al.
2012). In more details, the recovery rate for adolescent AN
is relatively high (Mandy et al. 2011). Therefore, adult sam-
ples with AN consist of unrecovered adolescent patients,
thereby being more chronic. The presence of ASD may be
a predictor for treatment non-responders, which might be
consequently overrepresented in adult samples. However,
further longitudinal studies are needed in order to test this
hypothesis.

@ Springer

AN Participants Module 4

Regarding the presence of autistic traits in patients with
AN, a recent systematic review and meta-analysis indicated
that this clinical population appears to have significantly
greater autistic traits than controls (Westwood et al. 2015).
In the current study, however, participants with AN were
similar to controls on the AQ total (either child or adoles-
cent and adult versions) and on the AQ sub-scores. More-
over, the AN group scored significantly lower on the AQ
total (either child or adolescent and adult versions) and on
the majority of AQ sub-scores compared to the ASD group.
It has to be noted that sex differences on the developmental
stability of autistic traits have been reported among typi-
cally developing toddles (Whitehouse et al. 2011). Specifi-
cally, Whitehouse et al. (2011) examining the long-term
stability of autistic traits in 360 males and 400 females from
the general population, found that these traits were stable
from childhood to adulthood only in males. Again, in line
with the observation that females with ASD may present a
different behavioral phenotype, it can be possible that these
results have been biased by the fact that self-assessment
measures may be not adequate to capture the sub-threshold
autistic symptoms in females.

Moreover, studies exploring the presence of autistic
traits using the AQ in other clinical populations (e.g., schiz-
ophrenia patients), have reported that this measure could be
not enough sensitive in making differential diagnoses (e.g.,
differentiating between individuals with schizophrenia
and those with ASD and schizophrenia) (Lugnegard et al.
2015). Although none of the AN participants exceeded
the conventional threshold for repetitive behavior on the
ADQOS-2, obsessive—compulsive symptom severity was
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mild to moderate in both AN and ASD groups. The mean
score on the CY-BOCS was 10.30 4+ 10.07 for the AN group
which was significantly higher than the 0.46+1.74 in the
AN-C group. These results are similar to prior reports (Sol-
omon et al. 2008; Tchanturia et al. 2011, 2012). For exam-
ple, Rhind et al. (2014) examined obsessive—compulsive
symptoms in 150 adolescents with AN or subthreshold AN
receiving outpatient treatment (Rhind et al. 2014). In this
sample, adolescents with AN had elevated levels of obses-
sive—compulsive symptoms, and these symptoms did not
appear to be familial.

In the current study, the AN and ASD groups showed
similar deficits on theory of mind and affect recognition
tasks. Indeed, in our sample the AN group performed lower
on theory of mind and affect recognition tasks than con-
trols. These findings are similar to previous studies, and
may have important treatment implications (Anckarsiter
et al. 2012; Baron-Cohen et al. 2013; Carton and Smith
2014; Coombs et al. 2011; Courty et al. 2013; Lopez et al.
2010; Mandy and Tchanturia 2015; Oldershaw et al. 2010;
Rhind et al. 2014; Tchanturia et al. 2013). Specifically, to
enhance treatment adherence and improve the chance of
recovery, patients with AN accompanied by social and
affect recognition deficits may benefit from novel interven-
tions that target these deficits, such as Cognitive Reme-
diation and Emotion Skills Training (CREST) (Tchanturia
et al. 2014).

In line with prior studies, exploratory analyses of eating
behaviors showed that the ASD participants were similar to
their controls on these measures (Courty et al. 2013).

This study has several limitations that should to be
taken into account. First, this is a cross-sectional study, and
although useful for generating hypotheses, these hypotheses
need to be confirmed by longitudinal investigations. Sec-
ond, our sample included a wide age range (from 10 to 17).
This required use of the parent-report version of the AQ for
children (range=0-150) versus the adolescent and adult
versions (range =0-50). Thus, analysis for the child version
had to be performed separately from the other two versions,
and this could have affected the power of our results for
this measure. Third, given that the lifetime course of AN is
highly variable and this study included only adolescent par-
ticipants, our results may not generalize to adults with AN.
Fourth, given our stringent selection criteria (i.e., age, IQ
level, diagnosis and for the AN sample phase of illness) the
available participants’ pool was limited, therefore we used
consecutive sampling. However, all consecutive patients
admitted to the outpatient unit for a first assessment joined
the study (100% for the AN sample and 100% for the ASD
sample). Therefore, the response rate for the present study
was high, and non-response bias was minimal. Finally, the
AQ has shown the capacity to distinguish individuals with
ASD from the general population. However, as previously

discussed, this measure may have missed autistic traits in
this sample of young women in the acute phase of AN.

In conclusion, our study adds new insight to the litera-
ture on the link between people with AN and ASD. Our
findings do not support the presence of autistic traits in
individuals with AN. However, in this sample of adoles-
cent females with AN during starvation phase, we observed
similar deficits in theory of mind task to ASD patients. The
potential association between theory of mind deficits and
the starvation phase in AN requires further investigation.
For example, longitudinal studies investigating theory of
mind in AN patients from illness to recovery could clarify
whether these characteristics persist after recovery from
AN.
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