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Background: Although previous studies indicated a positive association between restrictive 

anorexia-nervosa (AN-R) and autistic traits, the potential interference of psychiatric internal-

izing comorbidity on this association is not yet fully investigated.

Materials and methods: The aim of this study was to explore autistic traits and internalizing 

psychopathology in adolescents (age range: 11.7–17.2 years) with AN-R. Twenty-five patients 

referred to two tertiary-care hospitals were compared to a large control group (N=170) with no 

differences in age and sex. AN-R patients and controls filled out instruments assessing autistic 

traits (autism spectrum quotient [AQ]), psychopathology (youth self-report [YSR] 11–18), 

and eating patterns (eating attitude test [EAT]). In order to disentangle the possible mediating 

role of internalizing symptoms on autistic traits, two separate control groups (called True and 

False healthy control, both composed of 25 eating-problem-free participants) were derived 

from the whole control group on the basis of the presence or absence of internalizing problems 

in the YSR.

Results: AN-R patients scored significantly higher on AQ compared to the whole control group 

and to controls without internalizing problems (True HC), but these differences disappeared 

when only controls with internalizing problems (False HC) were considered.

Conclusion: Autistic traits in AN-R individuals may have been overestimated and may partly 

be due to comorbid internalizing symptoms in investigated patients.

Keywords: anorexia nervosa-restricting type, youth self-report, evolutive age, autism spectrum 

quotient

Introduction
Anorexia nervosa restricting type (AN-R) is a severe psychiatric disorder with a typical 

adolescent onset and a marked preponderance of females among the patients affected.1 

The essential features for a diagnosis of AN-R include 1) restriction of energy intake 

relative to requirements, leading to a significantly low body weight in the context of age, 

sex, developmental trajectory, and physical health; 2) an intense fear of gaining weight 

or persistent behavior that interferes with weight gain; and 3) disturbance in experienc-

ing body weight and shape. In addition, during the last 3 months, the person has not 

engaged in recurrent episodes of binge eating or purging behavior (ie, self-induced 

vomiting or the misuse of laxatives, diuretics, or enemas).2 Conversely, autism spec-

trum disorders (ASDs) are a heterogeneous group of neurodevelopmental conditions 

that appear in the early developmental period and show significant male bias in their 

incidence. The clinical presentation involves impairment in the socio-communicative 

abilities, as well as the presence of restrictive and repetitive patterns of behavior, 

correspondence: sara calderoni
IRCCS Stella Maris Scientific Foundation, 
Via dei giacinti, 2, i-56018 calambrone, 
Pisa, italy
Tel +39 050 88 6292
Fax +39 050 88 6247
email sara.calderoni@fsm.unipi.it 

Journal name: Neuropsychiatric Disease and Treatment
Article Designation: Original Research
Year: 2015
Volume: 11
Running head verso: Calderoni et al
Running head recto: Autistic traits and internalizing psychopathology in anorexia
DOI: http://dx.doi.org/10.2147/NDT.S73235

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/NDT.S73235
mailto:sara.calderoni@fsm.unipi.it


Neuropsychiatric Disease and Treatment 2015:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

76

calderoni et al

interests, or activities that must be present in early develop-

mental period.2 Despite these macroscopic epidemiological 

and phenotypic differences, an overlap between AN-R and 

ASD is strongly suggested. The link between these two disor-

ders was first proposed by Gillberg.3 He indicated a similarity 

between AN-R and ASD patients both from the genotypic 

(co-presence of AN-R and ASD among members of the same 

family) and phenotypic (obsessive symptoms and difficul-

ties in social relationship) points of view. Subsequently,  

a number of studies focused on AN-R individuals frequently 

expressing cognitive profiles similar to those observed in 

ASD subjects and characterized by an impairment in theory 

of mind (ToM) and empathy,4–6 in set shifting or cognitive 

flexibility,7,8 as well as in central coherence.9 Moreover, high 

levels of autistic-like behavior have been demonstrated in 

AN, such as the presence of rigid attitudes, narrow interests 

focused on food and weight, and social anhedonia.10–12 The 

co-occurrence of autistic and anorexic symptomatology has 

been summarized in a recent systematic review that has 

pointed to an average ASD prevalence of 22.9% in individu-

als with eating disorders.13 Finally, recent functional magnetic 

resonance imaging reports have provided empirical support 

for a different neuroanatomical involvement in task-induced 

activity in AN patients compared to healthy controls. In 

particular, similar to ASD patients, individuals with AN 

show altered activation in brain networks underlying ToM,14 

cognitive and behavioral flexibility,15 and central coherence.16 

In a similar vein, a recent study performed through the eye-

tracking measure found that weight-restored females with 

AN-R spent significantly less time looking in the eye region 

than did controls,17 in accordance with analogous data on 

ASD patients.18 Conversely, other investigations failed to 

detect the presence of autism spectrum pathology in patients 

with AN-R,19–21 or have found autistic features only in a 

subgroup of the investigated anorexic patients.22,23 In order 

to examine to what extent patients with AN-R show an 

autism spectrum phenotype, several recent studies used the 

autism spectrum quotient (AQ),24 a standardized self-report 

measure for the evaluation of autistic traits. Hambrook et al20  

first reported that adult patients with AN, compared to healthy 

control individuals, scored significantly higher (ie, were 

more impaired) on total AQ scores and on three of the five 

subscales (social skills, attention switching, and imagination). 

Furthermore, in a prospective study on teenage-onset AN 

individuals evaluated over a period of 18 years,25 patients 

described themselves as more autistic-like than controls 

on total score AQ and on social skills, attention switching, 

and attention-to-details subscales; moreover, a substantial 

subgroup of AN-R patients (32%) meet or have met criteria 

for an ASD. A very recent investigation on adolescents with 

AN26 suggested that autistic traits, measured through the 

AQ questionnaire, were overrepresented in AN individuals 

and that 2.9% of these patients (vs 0.4% of controls) belong 

to the “narrow autism phenotype”, while 47.8% is assigned 

to the “broader autism phenotype” and the “medium autism 

phenotype” categories, following the Wheelwright et al 

criteria.27 A direct comparison between AQ questionnaires 

fulfilled by AN and ASD patients was performed by Courty 

et al.28 The authors found that a third of the AN participants 

is classified as belonging to the broader/medium autism 

phenotype; in addition, AN patients had higher AQ total, 

attention switching, and communication skills scores than 

matched typical controls; on the other hand, participants 

with AN showed similar attention-to-details scores of ASD 

individuals. Finally, Tchanturia et al29 have recently repli-

cated the finding of higher autistic traits (evaluated through 

the short version of the AQ) in AN patients compared with 

controls, highlighting the independence of eating disorder 

symptoms from autistic traits. Notwithstanding the repeated 

finding of autistic traits in AN patients, the nature of this 

association requires further investigation. In particular, to 

our knowledge, no study has deeply explored the relationship 

between internalizing symptoms and autistic traits in a group 

exclusively composed of adolescent with restrictive-type 

AN. Investigating this correlation is fundamental because 

anxious/depressive psychopathology is a frequent comor-

bid feature of anorexia30 and could have a major impact on 

social functioning of subjects with AN.31 Thus, this study 

aims to explore whether autistic traits in adolescent with 

purely AN-R are really part of an autism spectrum condition 

or, vice versa, represent a component of the internalizing 

psychopathology.

Specifically, 1) in order to investigate whether patients 

with AN-R present autistic traits (and therefore to replicate 

other investigations), a group of adolescent females with 

AN-R was compared on AQ with a large control group of 

healthy adolescent females of comparable age and education, 

and 2) in order to reveal whether autistic traits were specific 

to AN-R or were associated to the internalizing symptoms, 

the AN group was compared to two matched control sub-

groups of healthy adolescents with or without internalizing 

problems. The hypothesis was that internalizing symptoms 

directly interfere with the level of autistic traits, and, con-

sequently, that differences in autistic traits usually found 
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when comparing AN-R to healthy controls would decrease 

when AN-Rs are compared to adolescents with internalizing 

symptoms.

Methods
Participants
Twenty-five adolescent females (11–18 years old) with 

AN-R, characterized by restrictive behaviors with the absence 

of binge eating or purging behaviors, were recruited at the 

inpatient eating disorders unit of two tertiary Italian devel-

opmental neuropsychiatry hospitals (IRCCS Stella Maris, 

Pisa, and Polyclinic Sant’Orsola-Malpighi, Bologna, Italy). 

Patients were selected from all consecutive participants 

admitted to the two units from March 2012 to July 2013 

who satisfied all the following criteria: diagnosis of AN-R 

type according to DSM-IV-TR criteria,32 female sex, and 

age range between 11 years and 18 years. Exclusion criteria 

were presence of psychotic symptoms, Wechsler Full Scale 

IQ 80, internistic pathology not correlated with the eating 

disorder, current or history of substance abuse, significant 

internistic instability (eg, severe hypotension or bradycardia, 

dehydration, or electrolyte imbalance) requiring constant 

medical care supervision. Twenty-one patients (80.8%) 

fulfilled the criteria for an Axis I anxiety and/or mood dis-

order (assessed through the Italian version of the Schedule 

for Affective Disorders and Schizophrenia for School-Age 

Children/Present and Lifetime Version: K-SADS-PL)33 

and two out of these 21 patients met also the criteria for an 

Axis II Personality Disorder (evaluated by the Structured 

Clinical Interview for DSM-IV Axis II Personality Dis-

orders: SCID-II).34 Seventeen patients (65.4%) received a 

psychopharmacological treatment with selective serotonin 

reuptake inhibitors and/or atypical antipsychotics and/or a 

mood stabilizer, while the remaining eight participants were 

medication-naïve. The control group (HC) consisted of 170 

healthy adolescent females of comparable age and level of 

education. They were recruited from a group of students of 

three different middle schools and one high school of the 

metropolitan area of Pisa (Tuscany, Italy). In this group, the 

height and weight were self-reported.

In order to verify the association between autistic traits 

and internalizing symptoms, participants from the HC group 

were selected to create two subgroups of 25 participants 

(True and False HC), both 1-to-1 age matched with the 

AN-R patients, but with or without internalizing behaviors, 

measured by the youth self-report 11–18 (YSR 11–18).35 The 

participants of the True HC subgroup had a T-score 60 

on the YSR summary scales, while those of the False HC 

had a T-score 60 on both internalizing and total problems 

summary scales.

assessment instruments
To assess the presence and severity of autistic traits, eat-

ing disorder, and internalizing symptoms, the AQ,24 the 

eating attitude test-26 (EAT-26)35 and the YSR were used, 

respectively.

autism spectrum quotient
The AQ is a 50-item self-report questionnaire, made up 

of ten questions organized in five subscales assessing five 

different areas: social skill, attention switching, attention 

to detail, communication, and imagination. Participants are 

asked to indicate the grade of agreement with each statement 

in a 4-point Likert scale ranging from “strongly agree” to 

“strongly disagree”. To measure the total AQ score, each 

item scores “1” if the respondent records the item/behavior 

either mildly or strongly. In all the other cases, the score 

is “0”. Possible total scores range from 0 to 50. The scale 

has high test/retest reliability and sound internal reliability 

with Cronbach’s-alpha for all subscales above 63.24 The 

total scores were classified into one out of five categories:27 

low (20), average (between 20 and 23), broader autism 

phenotype (BAP: AQ scores between 1 and 2 SDs above 

the mean; 23–28), medium autism phenotype (MAP: AQ 

scores between 2 and 3 SDs above the mean; 29–34), or 

narrow autism phenotype (NAP: AQ scores 3 SDs or higher 

above the mean; 35+). Globally, the score under the cutoff of  

23 is considered as typical (non-ASD), while a score above 

the cutoff of 23 is considered in the autism phenotype.

eating attitude test-26
The EAT-26 consists of 26 questions designed to measure atti-

tudes and behaviors associated with eating disorder. It com-

prises three subscales: dieting, bulimia, and oral control. It 

is rated using a 5-point Likert scale ranging from “always” 

to “never” to measure total levels of ED psychopathology. 

Possible total scores range from 0 to 78; a higher score reflects 

a greater degree of eating pathology, with a score over 20 

indicating a possible eating problem. The EAT-26 has very 

good internal reliability with a Cronbach’s-alpha of 90.36

Youth self-report 11–18
The YSR 11–18 is a 119-item self-report measure designed 

to record problems in youth of ages 11 to 18. The measure 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2015:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

78

calderoni et al

provides scores for three summary scales (internalizing, 

externalizing, total problems), eight syndrome scales, and 

six DSM-oriented scales. The individual is asked to rate 

the frequency of each behavior on a 3-point Likert scale 

(0, “not true”; 1, “somewhat or sometimes true”; 2, “very 

true or often true”). A T-score of 63 and above for summary 

scales is 70 and above for syndrome and DSM-oriented 

scales are generally considered clinically significant. Values 

between 60 and 63 for summary scales or between 65 and  

70 for syndrome and DSM-oriented scales identify a bor-

derline clinical range. Values 60 for the summary scales 

or under 65 for other scales are not considered clinically 

significant.35

Procedure
First, we assessed the prevalence of autistic traits among 

AN-R participants. For this, the AN-R group was compared 

on the AQ scale with the HC group made up of all the 170 

healthy adolescent females. Then, the association between 

autistic traits and internalizing symptoms was evaluated. For 

this, the AN-R participants were compared on AQ with the 

two matched False and True HC subgroups with and without 

internalizing symptoms, respectively.

Moreover, to investigate the relationship between autistic 

traits, severity of the eating disorder, and psychopathology, 

correlation was computed between AQ, body mass index 

(BMI), EAT-26, and YSR 11–18 internalizing in AN-R group 

and in False and True HC subgroups.

All the instruments (AQ, EAT-26, and YSR 11–18) were 

filled out by the AN-R patients during the first days of the 

clinical assessment and by the HC individuals during school 

hours. The protocol received ethical clearance from the 

Health Research Ethics Committee at IRCCS Stella Maris 

Foundation (Italy), and was approved by the educational 

board of each school for the HC group. The study was carried 

out in accordance with the guidelines of the Declaration of 

Helsinki. Written informed consent from participants and a 

parent or guardian of the patients and from healthy individu-

als and their parents was obtained.

statistical analyses
Student’s t-test for independent samples and ANOVA for 

dependent samples with Bonferroni’s post hoc, respectively, 

were used to compare the AN-R group with the overall HC 

group and with the two True and False HC subgroups. In 

case of statistically significant differences, Cohen’s-d for 

independent and dependent samples was computed37,38 and 

was evaluated, in agreement with the author’s criteria: as a 

negligible (0.20), small (0.20–0.49), medium (0.50–0.79), 

and large (0.80) effect size. Pearson correlations were used 

to study the relationships between autistic traits, severity of 

eating disorder, and psychopathology.

Results
comparisons between aN-r and hc 
groups
Table 1 shows  no significant differences between AN-R and 

HC in age (P=0.156). As expected, AN-R patients, compared 

to HC, had a statistically significant lower BMI (P0.001), 

a significantly higher score on the EAT-26,36 total, and 

subscales (P0.001), and on the psychopathology behavior 

scale YSR,35 total problems, and internalizing and withdrawn 

scales (P0.001; the effect sizes were always large).

There were no differences in age between AN-R and 

both True and False HC subgroups. AN-R participants had 

a statistically significant lower BMI and higher EAT-26 total 

and subscale scores than both True and False HC subgroups 

(with large or [just in two cases] medium effect sizes). On 

the contrary, regarding the YSR scale scores, AN-R had a 

different score compared with the True HC (with large or 

[just in one case] medium effect sizes) but not with the False 

HC subgroup (Table 1). As expected, the only differences 

found between the True and False HC subgroups were on the 

YSR scales, with the False HC having a higher score (with 

large effect sizes).

The mean (SD) scores obtained on the AQ by the AN-R 

and HC groups are reported in Table 2. AN-R had a statisti-

cally significant higher score on AQ total scale as well as 

on social skills, attention switching, and communication 

AQ subscales; the effect sizes were medium or (just for the 

communication) small. On the contrary, no differences were 

found between AN-R and HC groups on the attention-to-

details and imagination AQ subscales.

Using AQ categories, 16 (64%) AN-R vs 135 (79.41%) 

HC were classified as typical; 7 (28%) AN-R vs 30 (17.65%) 

HC were classified as BAP; 5 (2.94%) HC were classified 

as MAP and 2 (8%) AN-R were classified as NAP. When 

classified as typical ( the cutoff of 23) vs autistic pheno-

type ( the cutoff of 23; Figure 1), no difference was found 

in the classification between the two groups (χ2
(1)

=2.96, 

P=0.08).

comparisons between aN-r group  
and True and False hc subgroups
The mean (SD) scores obtained on the AQ by the AN-R group 

and True and False HC subgroups participants are reported 
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in Table 2. Compared with the True HC individuals, AN-R 

participants had higher scores on AQ total scale and on social 

skills and communication subscales with a medium effects 

size. On the contrary, no differences were found on AQ scales 

and subscales between AN-R and False HC participants. 

Between the True and False HC subgroups, the only difference 

found was on AQ communication subscale (with a medium 

effect size). Classification of the AN-R, True, and False HC 

participants is reported in Figure 1. AN-R participants more 

than True HC participants had an autistic phenotype over the 

cutoff of 23 (χ2
(1)

=8.00, P=0.005), while no difference was 

found if compared with False HC participants (χ2
(1)

=1.59, 

P=0.21).

correlation between autistic traits, 
severity of eating disorder,  
and psychopathology
Correlation coefficients between the AQ scores, EAT-26, 

and YSR internalizing scales in AN-R group, True HC, 

and False HC subgroups are reported in Table 3. Within 

the AN-R group, the EAT-26 total score was significantly 

correlated with the autistic traits communication (P0.05), 

whereas within the False HC group the EAT-26 total score 

was significantly correlated with the autistic traits’ social 

skills (P0.05). Moreover, Pearson correlation analysis did 

not reveal any association also between AQ scores (total and 

subscales) and BMI in all the three groups.

As regards the relationship between autistic traits and 

psychopathology, a positive, statistically significant corre-

lation was found between YSR internalizing and AQ total, 

AQ attention switching, and AQ communication in AN-R. 

In the False HC group, a positive, significant correlation was 

found between YSR and AQ total, social skills, and attention 

switching. No statistically significant correlations were found 

in the True HC subgroup.

Discussion
The primary goal of this study was to investigate whether 

adolescents with AN-R have higher rates of autistic traits 

and BAP in comparison to a matched control group in an 

Italian sample. Our results confirmed that AN-R patients 

have significantly higher scores on the AQ than their typical 

peers. This finding supports the hypothesis that females with 

anorexia share social and communication difficulties usually 

described in participants with ASD and replicates in a narrow 

group of adolescents the evidence of previous studies on more 

aged patients.20,26,29 If we consider AQ categories,27 more 

than a third of our AN-R enter in the broader, narrow autism T
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phenotype and two out of these cases have a more clear autis-

tic phenotype. As in previous investigations,26,29 patients with 

AN are more likely to show the broader, medium or narrow 

phenotype: in Tchanturia et al’s study,29 more than a quarter 

of their AN group scored over the clinical cutoff; an even 

higher percentage is reported by Baron-Cohen et al.26 While 

BAP refers to subthreshold autism-related traits,39 NAP is 

composed of a group of characteristics (language, personal-

ity, cognitive, and behavioral) mirroring the autism symp-

toms domains.40 Thus, we can support the hypothesis that 

autistic traits regard a significant minority of AN-R and that 

in some more rare cases they can be a core part of the clinical 

presentation or a real comorbidity, where autistic traits may 

exacerbate and maintain the eating disorder.29 In addition, the 

presence of NAP individuals within the AN-R group invites 

speculation that a minority of high-functioning subjects with 

a global good functioning arrive at the clinical observation 

only for eating disorders rather than for typical ASD symp-

tomatology. In these cases, only an accurate and in-depth 

assessment, performed by an autism expert multidisciplinary 

team and supported by gold standard diagnostic evaluations 

(ie, the Autism Diagnostic Observation Schedule  [ADOS]41 

and the Autism Diagnostic Interview–Revised [ADI-R])42 

could highlight the co-occurring autistic disorder.

Recent studies support the hypothesis that ASD is dif-

ficult to identify in females: girls are frequently diagnosed 

later in life than boys and especially if coexistent intellectual 

or behavioral problems are present.43–45 Therefore, ASD 

females with a higher IQ or with a milder phenotype may be 

underdiagnosed or misdiagnosed, and some of these “missed” 

patients could lie in AN-R population.

The second objective of this study was to explore the 

relationship between autistic traits in adolescents with AN-R 

and the internalizing psychopathology. To reach this aim, we 

compared the AN-R patients not only to a large HC group 

but also to the adolescents within the control group showing 

levels of internalizing problems similar to those observed 

in AN-R patients, hereinafter referred to as the “False HC”. 

When performing this new comparison, the AQ differences 

tend to disappear, ie, higher levels of internalizing problems 

in the “False HC” group were associated with higher AQ 

scores, and these latter scores were not significantly differ-

ent from those of AN-R patients. This finding supports the 

hypothesis that autistic traits are more linked to anxiety and 

depression than to AN-R per se. Furthermore, similar to a 

previous study,29 we found a positive correlation between 

AQ (total and some subscales) scores and YSR internal-

izing in AN-R and False HC groups. On the other hand, our 

research documented only a marginal association between 

autistic traits and eating disorder symptoms, in keeping with 

previous investigations.28,29

Table 3 correlation between aQ scale and subscales and eaT-26 total and Ysr internalizing scales in aN-r group, and in True hc 
and False hc subgroups

AN-R (n=25) True HC (n=25) False HC (n=25)

EAT-26 YSR Int EAT-26 YSR Int EAT-26 YSR Int

aQ Total 0.37 0.55** -0.08 0.10 0.39 0.49*
social skills 0.20 0.31 -0.07 0.01 0.40* 0.40*
attention switching 0.34 0.52** -0.26 0.24 0.28 0.59**
attention to details 0.10 0.27 0.27 0.16 0.30 0.16
communication 0.41* 0.60*** -0.01 0.04 0.13 0.31
imagination 0.23 0.21 -0.01 -0.18 -0.09 -0.11

Notes: *P0.05; **P0.01; ***P0.001.
Abbreviations: aN-r, patients with restrictive anorexia nervosa; aQ, autism spectrum quotient; BMi, body mass index; eaT, eating attitude test; hc, healthy controls; 
True hc, healthy controls with Ysr score 60; False hc, healthy controls with Ysr score 60; Ysr, youth self-report; int, internalizing scale.

Figure 1 Percentage of participants with typical and autism phenotype in aN-r and 
hc groups, and in True hc and False hc subgroups.
Abbreviations: aN-r, patients with restrictive anorexia nervosa; hc, healthy 
controls; True hc, healthy controls with Ysr score 60; False hc, healthy controls 
with Ysr score 60.
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These two findings regarding autistic traits, ie, their close 

relationship with internalizing psychopathology and their 

extremely limited association with eating disorder symp-

toms, would suggest that aspects of depression such as low 

mood, social withdrawal, and social anhedonia could have 

a major role in increasing autistic traits in AN-R. We could 

speculate that these traits are exacerbated by starvation, 

which has been shown to reduce the quality of interpersonal 

relationships, interest, and pleasure from social interaction, 

and libido.46 According with this view, the association of 

anxiety disorders/depression with eating disorders accounted 

for a large portion of difficulties with social functioning in 

patients with eating disorder.47 On the other hand, the overlap 

between some autistic symptoms and depressive symptoms 

has been known for a long time. Hoekstra et al48 reported 

that the YSR withdrawn scale, a component of the internal-

izing scale, was a predictor of endorsement of autistic traits. 

The withdrawn syndrome scale captures shy, introvert, and 

withdrawn behavior and includes items such as “prefer to be 

alone”, “secretive”, or “withdrawn”, but also contains items 

such as “lacks energy” and “sad” more indicative of depres-

sion. These authors48 have also suggested that social problems 

related to anxiety and depression may be common in people 

highly endorsed of autistic traits; a similar interpretation has 

been proposed by a study on the Child Behavior Check List 

1.5–5,49 whose structure is analogous to that of YSR.

It is worth noting that the associations between autistic 

and anorexic symptomatology in the current study were 

primarily accounted for by three autistic traits. In fact, the 

AN-R adolescents significantly differ from the whole HC 

group as far as social skills impairment, attention switching 

problems, and communication difficulties are concerned; on 

the contrary, no significant differences between patients and 

controls were found in the attention-to-details and imagina-

tion AQ subscales. Not all studies exploring autistic traits 

in AN-R have considered AQ scores in each subscale, but 

when this analysis was performed, results similar to ours 

were obtained.28 Several authors have highlighted impair-

ment in social skills and communication abilities in AN-R 

individuals,50,51 but these characteristics could be attributed 

to the internalizing symptoms frequently associated with 

the anorexic psychopathology,31,52,53 and do not necessarily 

reflect a phenotypic comorbidity with ASD.

The third significantly impaired subscale in AN-R 

patients, ie, attention switching, refers to the ability to shift 

between attentional or response sets. An impairment in this 

domain reflects poor cognitive flexibility (ie, the ability 

to intentionally shift thoughts and actions in response to 

contextual changes)54 and perseveration, namely behavioral 

characteristics typical for ASD patients. But the comorbid 

psychopathology may play a role also in this case. In fact, 

the same poor mental flexibility could be found in obsessive-

compulsive personality disorder (OCPD), a maladaptive 

personality pattern characterized by excessive rigidity, need 

for order/control, preoccupation with details, and excessive 

perfectionism,2 and consistently overrepresented in AN-R.55 

In particular, traits of OCPD in childhood may represent an 

important risk endophenotype for developing AN-R,54 fre-

quently persist after recovery,57 and tend to be related with a 

poorer prognosis.58 Thus, high levels of attention switching 

problems could be an expression to the personality traits 

associated with AN-R59 rather than being the manifestation of 

an autistic feature. According to the view that the associated 

internalizing psychopathology may account for the AQ traits 

in AN-R patients, a recent investigation60 found impaired set 

shifting abilities (largely reconductable to attention switching 

domain) in individuals with unipolar depression, but not in 

AN patients without a comorbid mood disorder.

Differently, AQ subscales scores showed that AN-R 

patients do not differ from their non-anorexic peers in 

attention to details and imagination domains. This would 

mean that the cognitive style composed of higher attention 

to detail (ascribable to the weak central coherence theory 

[WCC])61,62 and lower imagination,63 commonly described 

in ASD individuals, do not characterize a norectic patients. 

Existing studies provide mixed support for these findings. In 

fact, a superior performance on attention to details has been 

documented as a specific AN-R trait in several neuropsy-

chological studies on AN-R patients9,64,65 and on recovered 

AN individuals.66,67 On the other hand, recent investigations 

assessing the neuropsychological profile of AN-R patients 

relative to HC individuals using a large set of tests failed to 

detect significant differences in specific measures referable to 

attention-to-detail ability.19 Conversely, literature exploring 

the imagination skills in AN-R individuals is scarce, and a  

studies on this topic (eg, through the investigation of early 

pretend play ability of individuals who develop AN-R) are 

required in the future.68

Taken together, the observation of AQ subscales seems 

to prove main difficulties in social interaction and communi-

cation abilities, some difficulties in attention switching, but 

typical performance in attention to detail and imagination, 

that is, the absence of superior local processing of informa-

tion and the weak imagination that are core characteristics 

of ASD. Crucially, these latter aspects of cognitive profile 

might account for the ASD non-social symptoms, including 
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repetitive behavior, a narrow repertoire of interests, or resis-

tance to change. All these symptoms are considered core 

deficits of ASD and now necessary for an ASD diagnosis.2

In conclusion, the strong positive correlation between AQ 

and YSR, as well as the profile emerging from the analysis 

of AQ subscales, suggests the importance of not jumping to 

easy conclusions of interpreting AQ traits in AN-R patients 

as an ASD phenotype expression.

clinical implications
We replicated previous findings of elevated AQ scores also 

in patients with AN-R; however, our investigation appeared 

to indicate that internalizing problems, in particular depres-

sion, may account for the high autistic traits detected in 

AN-R patients. Since autistic traits are frequently associated 

with illness chronicity and poor outcome, and persist long 

after recovery,25,69,70 an effective treatment of internalizing 

comorbidity could be the first step to healing. In the absence 

of a clear understanding of the pathophysiology and cognitive 

alterations underlying mental disorders, it is, however, not 

possible to conclude whether the clinical, personality, and 

neurocognitive features reported here are “truly” autistic 

or rather intrinsic characteristics of the AN-R (if such a 

distinction can be made). Overall, our study links disturbed 

eating, emotional regulation, and problems in social inter-

actions. Nevertheless, our results suggest that difficulties in 

AN are only superficially similar to those found in ASD. Our 

mixed findings encourage the exploration of transdiagnostic 

similarities between anorexic and autistic disorders. In par-

ticular, longitudinal studies could help elucidate whether or 

not the autistic features observed in AN patients are a mere 

effect of the acute phase of starvation.

limitations and future directions
The results of this study need to be considered in light of a 

number of limitations. First, the information obtained from 

the AQ questionnaires was subject to limitations inherent in 

self-report measures; consequently, it should be important 

to integrate these findings with experimental paradigms. 

Second, the relatively small sample size of the clinical group 

limited the power of our study and precluded the examination 

of the possible influence of age on autistic traits. Third, the 

inclusion of an inpatient or day-patient AN-R population 

referred to two tertiary care centers limits the representative-

ness of the group and reduces the generalizability of results 

to the full population of people with restrictive eating dis-

order. In fact, whether our findings could be generalized to 

individuals with Eating Disorder Not Otherwise Specified 

(EDNOS) with restrictive eating habits, a disease presenta-

tion markedly more prevalent than purely AN-R,71 remains 

an open question for further empirical investigation. Fourth, 

the possible impact of some variables (eg, socioeconomic 

status, disease duration) on the results obtained has not been 

evaluated, and it deserves further investigation. Fifth, the 

large variability on AQ and EAT-26 scores in the patient 

group reflects high heterogeneity in autistic traits and sever-

ity of eating disorder within the AN-R subjects. This issue 

implies that results cannot be generalized with confidence 

to the entire AN-R population and suggests future analyses 

in larger subgroups, more homogeneous in terms of AQ and 

EAT-26 scores.

Future studies need to identify the underlying cognitive 

strategies and neuroanatomical circuits that account for co-

occurring features in AN-R and ASD patients, in order to 

inform whether the two disorders share common cerebral 

mechanisms. Further investigations should also determine 

whether the relationship between autistic traits and anxiety/

depression is specific to AN-R only or, vice versa, could 

be extended to other types of eating disorders in which 

the internalizing psychopathology is highly represented 

(eg, anorexia nervosa binge-eating/purging type, bulimia 

nervosa). Moreover, the next step to better understand the 

relationship between AN-R and autistic traits is to collect 

longitudinal data that assess AN-R patients in the acute phase 

of malnutrition and after their recovery. In this way, it will 

be possible to investigate 1) whether autistic traits persist 

in recovered AN-R individuals, 2) the role of internalizing 

comorbidity for autistic traits in AN-R, since the anxious 

and depressive symptoms are known to be related with a 

state of starvation,46,72 3) the influence of autistic traits on the 

outcome of AN-R patients (ie, their the prognostic value). 

Finally, our findings highlight the importance of measuring 

ASD traits in the clinical assessment of AN-R patients, in 

order to provide, if necessary, an integrated intervention 

tailored to the autistic features.
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