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Commentary on The Reason [ Jump by Naoki Higashida

Deborah Fein, PhD,* Yoko Kamio, MD, PhDY

The Redsorn I Jump has received worldwice notice, and
parents have asked us about the book and its implications
for their own children. We have read the book in light of

our experience with affected children and their families .

and our knowledge of the clinical and research literature.
D. Fein is a child neuropsychologist and Y. Kamio is a child
psychiatrist; both have specialized in autism for many years,
and both have had extensive clinical and research experi-
ence with autism. The purpose of this commentary is to
raise some questions about how the book was created and
its significance for understanding the nature of cognitive
functioning in autism. We are concerned that the book will
lead parents to believe that a child with severe autism could
independently create such a book and perhaps believe that
every child with autism has such capability, which could be
harmful to families and affected children. It is very impor-
tant to us for families, physicians, psychologists, and thera-
pists to read this book with a questioning mind and form
their own opinions about the issues raised below.

Neither author of this commentary has interacted with
Mr Higashida in person. Our impressions are based on the
text of the book in both English and Japanese, a translated
transcription of a talk Mr Higashida gave at Tokyo Uni-
versity in 2009, a DVD of him with his mother and a public
appearance in Tokyo by him and his mother in January
2014, when he was 20 years old (attended by Y.K.).

PUBLICATION OF THE BOOK

The original version of The Reason I Jump was pub-
lished in Japan in 2007 after the publication of several
essays, poetry, and fairy tales, some of which won
writing contests and for which the author was already
famous. The author is Naoki Higashida, a then-13-year-old
boy with autism. An English translation (by David
Mitchell and K. A. Yoshida) was published in August
2013. Since then, the book has gotten a good deal of
attention in the United States and abroad. It was named
to the New York Times bestseller list, was promoted by
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Jon Stewart, who interviewed Mr Mitchell on The Daily
Show, and was named one of the best books of the year
by National Public Radio (npr.org). After the success of
the translated version, Naoki and his mother received
many invitations to lecture and have made public
appearances. The book is a lyrical exposition about the
nature of autism and the inner world of the autistic in-
dividual, with a moving introduction to the English ver-
sion by Mr Mitchell and Ms Yoshida, themselves the
parents of a boy with autism.

WHO IS RESPONSIBLE FOR THE IDEAS IN
THE BOOK?

The question that naturally arises for the reader is the
extent to which Naoki generated the ideas in the book. If
he created the content independently, this would indeed

" be inspiring and comforting to other individuals with

autism and to their families. The hope of an cutcome like
that apparently achieved by Naoki, that of an expressive
and successful writer, may be uplifting to those who
love, care for, and teach children with autism. But if he is
not the independent creator of the content, then the
situation is quite different. :

First is the question of the translation. One of us (Y.X.)
was able to read both the English and Japanese versions.
The English translation eliminates some redundancies in
the Japanese and is a bit more concise but is generally an
accurate translation. That leaves the question of how
much of the original text was created by Naoki.

Although it is impossible to answer this question with
certainty, there is sufficient reason to doubt that Naoki is in
fact the independent creator of the book’s eloquent prose.

The voice of the author does not seem to us to be that
of a 13-year-old, let alone that of a young man with au-
tism and limited verbal skills. We could cite much of the
book as examples of that, but here are a few quotes to
illustrate: The answer to why he jumps is (from the
English translation):. “...the motion makes me want to
change into a bird and fly off to some faraway place. But
constrained by ourselves and by the people around us, all
we can do is tweet-tweet, flap our wings and hop around
in a cage.” “So why can’t I do these things? During my
frustrating, miserable, helpless days, I've started imagin-
ing what it would be like if everyone was autistic. If
autism was regarded simply as a personality type, things
would be so much easier and happier for us than they
are now. For sure, there are bad times when we cause
a lot of hassle for other people, but what we really want
is to be able to look toward a brighter future.” In answer
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to “Why do you like being in the water?” he writes, “We
just want to go back. To the distant, distant past. To
a primeval era, in fact, before human beings even exis-
ted. All people with autism feel the same about this one,
I reckon. Aquatic life-forms came into being and evolved,
but why did they then have to emerge onto dry land, and
turn into human beings who chose to lead lives ruled by
time? These are real mysteries to me.” In answer to “Why
can’t you have a proper conversation”, Naoki writes,
“For a long time, I've been wondering why us, people
with autism, can’t talk properly. I can never say what I
really want to. Instead, verbal junk that hasn’t got any-

thing to do with anything comes pouring out of my .

mouth. This used to get me down badly, and I couldn’t
help envying all those people who speak without even
trying. Our feelings are the same as everyone else’s, but
we can't find a way to express them.”

In a lecture in May 2009 at Tokyo University, he said,
similarly, “...I always had had words inside of me much
like everyone else even before I started to write with
support. During that time, I waited for someone who
could rescue the real me out of my body that was like
a broken robot...” (English translation can be seen at
http://katari.umin.jp/report_20090523/report_naoki_en.
html). Naoki’s official blog in Japanese is at http:
//higashida999.blog77.fc2.com/blog-entry-741.html.

The sophistication of the thinking and knowledge
behind these quotes, we feel, has to raise questions
about how independently they could be produced by
a 13-year-old, especially one with the degree of autism
that Naoki appears to have.

DISSOCIATION OF WRITING FROM SPEAKING

The premise of the book and lecture, as the above
quotations make clear, is that the internal life of people
with autism is like that of same aged peers with typical
development, but that overwhelming sensory input or
difficulty speaking causes them to have trouble in con-
centrating and communicating, destructive or odd be-
havior, and the appearance of cognitive limitations.
However, with sufficient practice, the ability to write is
left unimpaired.

The dissociation that Naoki claims to have of observ-
able behavior from mental life, that what can be ob-
served in language and behavior is not indicative of the
individual’s thoughts and feelings, does exist in some
cases of neurological dysfunction. Locked-in syndrome is
the most obvious case in which sometimes normal cog-
nition is not able to be expressed except through very
limited voluntary movement, such as eye movement.
Dissociation of speaking from writing in which individ-
uals can express themselves in writing but not in speech
is seen in aphemia, a relatively rare condition of severe
dysarthria in which anterior language areas lose their
connection with motor speech areas but not with writ-
ing output centers, resulting in severely impaired artic-
ulation but unimpaired writing.1 However, when Naoki
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does speak, although the content is limited, his articu-
lation and fluency are almost unimpaired, making it very

‘unlikely that he suffers from this language-motor

dissociation.

IS THIS A FORM OF FACILITATED
COMMUNICATION?

The process by which Naoki communicates is strik-
ingly reminiscent of “facilitated communication,” a pro-
cess in which a “facilitator” helps the autistic individual
with more or less direct physical support to type mes-
sages that he or she is unable to speak. In many cases,
the gap between the sophistication of the typed mes-
sages and the much more limited cognitive level of the
individual as ascertained through multiple other means,
immediately calls into question the affected individual as
the actual source. Facilitated communication has been
quite thoroughly investigated (see reviews by Jacobson
et a2; Mostert3; Simpson and Myles%). In virtually every
case in which the facilitator was blind to the questions
posed to the individual, the individual was unable to
answer the questions independently. The assistance
given by the facilitator is probably unconscious in many
cases. As a result of these and other controlied studies,
facilitated communication has been declared to lack re-
Hability or validity by multiple organizations, including
the American Academy of Pediatrics, the American
Academy of Child and Adolescent Psychiatry, and the
American Psychological Association, among others.

Naoki calls his current writing system “facilitated fin-
ger writing” (in the translation of his 2009 talk at Tokyo
University) and then describes how he gradually reduced
the amount of physical support he needed from hand-
over-hand to support on the elbow, shoulder, then back,
and finally independent typing. In a video of his com-
munication from around the time The Reason I Jump
was written, Naoki is seen sitting with his mother.
Although we cannot say that he is always in physical
contact with his mother, in this video, she appears to
have a hand on his back, shoulder, or leg most of the
time. It is possible that he is receiving physical cues
from her about what to type or that he is typing in-
dependently, perhaps typing previously memorized text
and that her physical prompts are to keep him engaged
in this activity. In his 2014 public appearance, Naoki
answered questions (through typing and simultaneously
speaking aloud) with what seemed like previously
memorized, general answers, such as “why do you ask
me? I think this. But everyone has an answer. You should
ask your child.” The way he spoke made him difficult to
understand because he appeared to take an equal
amount of time for each phrase regardless of its length,
in addition to having an atypical prosody.

Some commentaries on this book suggest that Naoki is
nonverbal, which is not true (The UK Sunday Times,
July 14, 2013 and The New York Times, review August
23, 2013). In the public appearance and in the DVD,
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he does speak, with the unusual prosody just mentioned,

and what sounds like repetitive and echolalic speech,
sounding quite like many children with autism we have
both seen. He shows facial grimacing and atypical
vocalizing as well. Naoki clearly does some typing in-
dependently, looking intently back and forth between
the keyboard and the screen but there is nothing to in-
dicate that what he produces is something other than the
memorized sequences of characters, which he then
reads aloud. In one scene of the DVD, he copies a flower
and prints English words (e.g., aquarium), so he clearly
has good motor control, printing and copying the flower
quite neatly, and this again is typical of many autistic
children we have seen (having good fine motor control
and favorite words or pictures to write again and again).
The good vocal and manual motor. control he displays
again calls into question the assumed dissociation be-
tween mental life and motor output that underlies claims
of validity for facilitated communication.

WHY QUESTION THE AUTHORSHIP OF
THIS BOOK?

Why is it necessary to raise the question of who cre-
ated the prose in this book? What harm is done by
leaving unchallenged the supposition that the named
author is the actual creator of this content? It is not our
intention to question the sincerity of anyone involved in
the production of this book. Both of us know many
families with children with autism, and we understand
how much pain a family can feel when confronted with
the reality of significant disability. Disappointment and
anger at researchers, clinicians, and agencies who have
failed them and their children are manifested in the
words of the translators and of Naoki’s mother. Many
families feel the same way. A book like this may be
viewed as a testament to the fact that autism as a dis-
ability is less severe and more circumscribed than
appears, and that normal, even sophisticated thinking
and feeling may be present in these children without
a way to be expressed. So, what is the problem with just
accepting the book at face value?

First, we are very concerned that promoting this book
to parents of children with autism as coming from
a “typical” autistic child, who is claiming to have deep
insight into his condition and to speak for other autistic
individuals, will cause parents to feel unwarranted guilt
whien they are unable to unlock those insights in their
own children.

Second, the book may also lead parents of children
with significant cognitive or language limitations to ex-
pect that their child will be capable of producing such
work. Of course, all children should be encouraged and
helped to fulfill their cognitive potential and their ability
for self-expression. In our opinion, no limits should be
placed on the potential of young children who have not
yet received effective intensive intervention because
prediction of outcome is extremely uncertain at this
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point. However, after a number of years of good in-
tervention, it is generally possible to have some idea of
likely cognitive and functional outcome; at this time,
assessment of cognitive function can be valid and stable
and consistent across multiple methods of testing. Such
assessment can help families determine realistic goals for
their child.

Third, the book may sway parents’ goals and their
teaching methods in ways that do not benefit the child
or, ultimately, the family. The goals for all children

“should be to help them make real progress in cognition,

communication, social interaction, and selfhelp skills.
We frequently see children with limited ability to com-
municate. What they need is verbal, gestural, or picture
methods to communicate what they feel and what they
need, with the communication truly coming from them.
We are not advocating limited goals for children with
autism. In fact, we have both done research on children
with autism who progress to fully typical cognitive and
language functioning and a loss of diagnosis. Rather, we
are advocating realistic goals and effective interventions.
Although The Reason I Jump does not advocate any
specific interventions, a parent could easily take away
the message that the child should be accepted as he/she
is, without trying to implement behavioral plans or
structured teaching, methods that have the most
evidence-based promise for promoting real progress.

Finally, if the content of Naoki's book was indeed
created independently by this child, then most of our
ideas about autism, arising from 40 or more years of in-
tensive research, are incorrect. Of course, challenges to
the body of research must always be entertained seri-
ously. However, if one is going to invalidate 40 years of
carefully accrued and internally consistent results about
language, cognition, and communication in moderate-to-
severe autism, one would like some assurance that the
challenge comes from a valid source. The claim that
a young man as affected as Naoki obviously is by autism
can produce the sophisticated prose in this book is an
extraordinary one, and as Carl Sagan put it, extraordinary
claims require extraordinary evidence.

HOW COULD SUCH EVIDENCE BE PROVIDED?

It would be extremely easy to provide assurance that
Naoki has the capacity to write prose of this level of
sophistication. One could simply provide some written
or verbal material to him alone and not to the adults who
care for him and then test his comprehension of it by any
means suggested. For example, he could write answers
to questions or even simply answer yes/no questions
about the material by writing, speaking, or pointing to
yes or no; or a question could be put to Naoki and not

-made accessible to others, and then his ability to answer

it by any independent means could be tested, as has been
done repeatedly with facilitated communication.

We want to also explicitly make the point that we
highly value first-person accounts of autism experience,
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when the independent authorship is beyond question.
Accounts such as those of Temple Grandin, John Elder
Robison, Stephen Shore, Tim Page, and in Japan, Naomi
Moriguchi and Rinko Niki, and many others, are full of
valuable insights about all aspects of lifespan experience
and ‘have generated productive research ideas, clinical
strategies, and social support networks. In these cases,

however, the productions of these authors are consistent

with the entirety of their functioning, and there is no
doubt about the independence of their authorship. For
interested readers, additional first-person accounts are
listed on the Asperger’s syndrome and High-Functioning
Autism website (ahany.org) and a special issue (Wirnter,
2000) of Focus on Autism and Other Developmental
Disabilities is devoted to first-person accounts.

WHAT IS OUR MESSAGE FOR FAMILIES?

What will we tell parents who ask us about this book?
Simply, the level of writing in the book does not appear
to us to be consistent with the thinking of a 13-year-old
child, with autism or not. Difficult as it may be, facing
the true levels of functioning of any child should be the
basis for planning interventions. That is the only way to
help the child make real progress and to assess such
progress. Severe autism is not simply a motor or ex-
pressive language disability in which normal mental life
is prevented from finding expression but a.complex
disability affecting thinking, emotion, behavior, and
language and in which each child has his or her own
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profile of ability and impairment. It is quite possible to
validly assess a child’s approximate level of vocabulary,
knowledge, and reasoning, making whatever adapta-
tions are necessary to standardized tests (as we fre-

_quently do) to best demonstrate the child’s current level

of functioning. .

In questioning the source of the book’s material, it is
not our intention to discount the pain, effort, and de-
votion of families or the respect that individuals with
autism deserve for their own pain, their struggles, and
their hard work. But along with respect, children with -
autism and their families deserve honest and scientific
scrutiny of claims and have a right to individualized,
evidence-based services. Only then, can we advocate
effectively for the understanding and interventions that
can bring about real improvements in the lives of young
people with autism.
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Individuals with autism spectrum disorder (ASD) are thought to lack seif-awareness and to experlence difficulty empathlzing with others. Although these
deflcits have been demonstrated In previous studles, most of the target stimull were constructed for typlcally developlng (TD) Individuals. We employed
Judgment tasks capable of Indexing self-relevant processing In Indlviduals with and without ASD. Fourteen Japanese men and 1 Japanese women with
high-functioning ASD (17-41. years of age) and 13 Japanese men and 2 TD Japanese women (22-40 years of age), all of whom were matched for age and
full and verbal Intelligence quotlent scores with the ASD participants, were enrolled In this study. The results demonstrated that the ventromedial
prefrontal cortex was signlificantly activated In Individuals with ASD In response to autistic characters and In TD Indlviduals In response to non-autistic
characters. Although the frontal-posterior network between the ventromedial prefrontal cortex and superlor temporal gyrus participated In the pro-
cessing of non-autlstic characters In TD indlviduals, an alternative network was Involved when indlviduals with ASD processed autistic characters. This

suggests an atyplcal form of empathy In Individuals with ASD toward others with ASD,

Keywords: autism spectrum disorder; empathy; self; similarity; ventromedial prefrontal cortex

and others (Amodio and Frith, 2006; Frith and Frith, 2006; Mitchell
et al., 2006a,b; Saxe et al., 2006; Lombardo et al., 2010). Several brain
imaging studies have investigated the neural basis of theory of mind in
TD individuals (Fletcher et al., 1995; Baron-Cohen et al., 1999; Castelli
et al., 2000; Gallagher ¢t al., 2000, 2002; Vogeley et al., 2001; Ferst and
von Cramon, 2002). The theory of mind network is altered in ASD
(Mason ¢t al., 2008; Mizuno et al., 2011; Morita et al,, 2012).
Observations in ASD groups lacking theory of mind and/or empathy
as well as recent neuroimaging research have provided empirical evi-
. dence of a neural basis for theory of mind and empathy (Vslim et al,
2006; Bird et al., 2010). Impairment in theory of mind has been impli-
cated in neurodevelopmental disorders in ASD (Lombardo et al,
2007). Additionally, previous studies on brain connectivity have
demonstrated that the degree of synchronization in activation (i.e.
functional connectivity) between frontal and posterior brain regions
is lower in ASD. The first report of this nature was in the context of a
language comprehension task (Just et al., 2004); undersynchronization
of activation during cognitive tasks has been reported between the
[rontal lobe and more posterior regions in several other paradigms
(Just et al., 2004, 2012; Kana et al., 2006, 2009).

INTRODUCTION . .

As suggested by the term ‘autism’, which comes from the Greek word
autds, meaning self, a lack of sell-awareness is a central element of
autism spectrum disorder (ASD) (Toichi et al, 2002; Lombardo
et al., 2010). Deficits in self-related processing lead to difficulties in
empathizing with others (Lombardo et al, 2007). Individuals with
ASD also show deficits in reciprocal social interactions and impair-
ment in verbal communication, such as difficulties in understanding
humor, irony and sarcasm (Frith, 2003). These pragmatic language
"impairments are thought to be based on deficits in theory of mind,
the ability to attribute mental states to oneself and to others. This
ability to make inferences about what other people think allows one
to predict their behaviors (Baron-Cohen et al., 1985). During the pro-
cess involved in making inferences, the theory of mind network,
including the medial prefrontal cortex, precuneus (and posterior cin-
gulate cortex) and temporoparietal junction (and adjunct superior
" temporal sulcus), is recruited when individuals reflect on themselves
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Although deficits in ASD have been demonstrated in previous stu-
dies, most of the target stimuli used in those studies were canstructed
for typically developing (TD) individuals. However, it may be difficult
for individuals with ASD to understand TD individuals, just as it is
difficult for TD individuals to understand those with ASD. Concerning
the similarity between self and other brain regions, ventral parts of the
medial prefrontal cortex (mPFC) respond both during self-referential
processing (Kelley et al.,, 2002; Northoff ct al., 2006) and during mental
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state inferences concerned with others (Gallagher et al,, 2000, 2002;
- Frith and Frith, 2006). The neural substrates underlying self-referential
thought and theory of mind are characterized by overlap (Mitchell

et al., 2005, 2006b; Jenkins et al., 2008; Tamir and Mitchell, 2010).

Previous studies demonstrated a lack of preferential responsiveness
to self-information in the ventromedial prefrontal cortex (vmPEC) in

individuals with ASD (Lombardo et al, 2010; Pfeifer et al, 2013).
Compared with those with ASD, TD individuals recruited the
vmPFC Lo a significantly greater extent for self vs. other in the reflective
mentalizing task and in tasks pertaining to physical sel(-judgments and
the British Queen. Previous behavioral studies have demonstrated that
individuals with ASD do not benefit from self-referential elaboration
(Toichi et al., 2002; Lombardo et al,, 2007) and display a lack of ‘neural
self-reference effect’ in the vmPFC (Lombardo et al, 2010).

. When readers and characters are matched in personality, TD readers
empathize with story characters similar to themselves (Komeda et al,
2013b). If this were also the case for individuals with ASD, these in-
dividuals may show empathy, a process in which one idenlifies with
similar others. Additionally, the self-related brain network of individ-
uals with ASD may participate in interactions with targets who have
autistic traits. We used self- and other judgment tasks to test these
hypotheses (Figure 1), Participants read sentences and responded to
questions about them using two buttons (Yes and No). On the basis of
the items in the Social Responsiveness Scale (SRS; Constantino and
Todd, 2005; Kamio ¢t al, 2009, 2013), each sentence described the
behavior of a target character with traits identified as autistic or
non-autistic. For example, self-judgments and other judgments about
autistic and non-autistic characters involved participants’ reading a
description about a character (e.g. ‘T would rather be alone than
with others’ and “Yuya would rather be with others than be alone’,
respectively) and evaluating their identification with this description
(i.e. ‘Do you agree with the sentence?” and ‘Do you think you are
similar to him?’). Sex was matched between participant and character.

We predicted that similarities between perceivers and targets would
facilitate empathy, leading to selective responses toward targets similar
to themselves. This prediction is known as the similarity hypothesis

(Komeda et al,, 2013a,b). Recent studies on TD adults have demon-
strated that similarities between readers and characters play a critical
role in cognitive tasks such as story comprehension and memory. For

0.5 scconds

5.75 secounds

Do yoo agree with the seotence?
+

Trhlok or talk about the same
thing over and over

0.5 seconds

Do yun agree with the sentence? 5‘75 SCCOY]dS
+

1am pot yelf-confldent when
Interacting with others.

. 4 trials / block

25 scconds 25 seconds / block

Fig. 1 We employed a block design for the experiment. Schematic depiction of stimuli and task
design of each block in the fMRI study. First, a fixation crosshair was presented, followed by the
experimental stimuli, which were displayed for 5.75s, The top line in each stimulus-containing rect-
angle presented a question (‘Do you agree with the sentence?" for a self-task and ‘Do you think you
are similar to him/her for an other task’), and the bottom fine described a response with or without
autistic traits.
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example, personalily is an imporlant contributor to similarities be-
tween readers and characters (Komeda et al,, 2009, 2013b). Indeed,
it is easier for highly extraverted than [or less extraverted participants
to understand stories about a highly extraverted story character
(Komeda et al,, 2009). Additionally, highly extraverted readers judge
the behavioral outcomes of highly extraverted fictional characters more
rapidly than do less extraverted readers, and highly neurclic readers
judge the outcomes of highly neurotic characters more rapidly than do
less neurotic readers (Komeda et al., 2013b), ’

Individuals with ASD provide specific responses to autistic fictional
characters (Komeda et al, 2013a). Tor example, in the case of episodes
about ASD characters, individuals with ASD more effectively retrieved
consistent outcomes than inconsistent outcomes, and TD individuals
retrieved stories with TD characters more elfectively than stories with
aulistic characters. Thus, similarity between reader and fictional char-
acter had different effects on the memory retrieval of individuals with
and without ASD.

In this study, we used functional magnetic resonance imaging
(IMRI) to investigate whether activation of the vmPFC, known to be
involved in self-related information processing (Lombardo ¢t al., 2007;
Tamir and Mitchell, 2010; Pleifer et al,, 2013) and empathy (Shamay-
Tsoory et al., 2009; Schulte-Riither ¢t al., 2011; Shamay-Tsoory, 2011),
was observed when participants made judgments about characters
similar to themselves. We also examined whether seed-to-voxel func-
tional connectivity differed among groups.

METHODS

Participants

Tourteen Japanese men and 1 Japanese women with high-functioning
ASD (between 17 and 41 years of age) were recruited at the
Department of Neuropsychiatry of the University of Fukui Hospital,
Japan, and the Department of Psychiatry and Neurobiology of the
Kanazawa University Hospital, Japan. Psychiatrists (ie. HXK. and
T.M.) diagnosed participants based on the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR; American Psychiatric
Association, 2000) and on the standardized criteria of the Diagnostic
Interview for Social and Communication Disorders (Wing et al.,
2002), which reportedly possesses good psychometric properties

‘(Nygren et al, 2009). This instrument also contains ilems on early

development and a section on activities of daily living, which provide
data about functioning in areas other than social and communication-
related domains (Wing et al, 2002). The ASD group consisted of 12
participants with autistic disorder and 3 with Asperger’s disorder.
Thirteen TD Japanese men and two TD Japanese women (between
22 and 40 years of age), matched for age and full and verbal intelligence
quotient (IQ) scores, were recruited from the local community
(Table 1). Participants were excluded if they had a history of major
medical or neurological illness, including epilepsy or significant head
trauma, or a lifetime history of alcohol or drug dependence.
Participants with a first-degree relative with a DSM-IV Axis I disorder
were also excluded. IQ assessments were performed using the Wechsler
Adult Intelligence Scale IIT (Wechsler, 1997). All participants had full-
scale 1Q scores >85. Although there was a significant difference in
performance IQ scores’ between the ASD and the TD groups, there
were no significant group differences for age or full-scale and verbal
IQs (P > 0.05). To quamify autistic traits, we used the Autism-
Spectrum Quotient (AQ) (Baron-Cohen et al., 2001), which consists
of the following five subscales: social skills, attention switching, atten-
tion to detail, communication and imagination.

¥ Effects on perf 1Q were not fled in the subsequent analyses, as we found no significant conrelation
hetween performance 1Qs and parameter estimates for ROls, induding the vmPFC {r= ~.27, P> 0.05).
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Table 1 Mean chronological age, full-scale 10, verbal IQ, -performance 1Q and AQ scores
in individuals with ASD and TD adults

ASD graup (n=15) D group (n==15) T P
Age (years) 267 (5.8) 26.1(52) —0.30 077
Full-scale 1Q 99.7 (12.0) 1074 (9.8) -1.9 0.06
Verbal (Q 1046 (14.8) 108.5 (10.8) —0.82 0.42
Performance 1Q 92.1 (16.1) 1043 (8.3) —2.6* 0.01
AQ 320 (8.5) 146 (5.5) 6.6% 0.00

Note: Data are expressed as mean (5.d.).
*P< 05,

The protocol used for this study was approved by the ethics com-
mittee of the University of Fukui. After a complete explanation of the
study, all the participants gave written informed consent prior to
participation.

Stimuli

Each sentence described the behavior of a target character with autistic
or non-autistic traits, as determined using the SRS (Figure 1). The use
of the Japanese version of the SRS was permitted by Western
Psychological Services. Making self-judgments involving an autistic
character involved reading a sentence (e.g. ‘I would rather be alone
than with others’) and answering the following question: ‘Do you agree
-with the sentence?” Making other judgments involving a non-autistic
character involved reading a sentence [e.g. ‘Yuya (Japanese male name)
would rather be with others than alone’] and answering a different
question: ‘Do you think you are similar to him? The subject of the
sentence was ‘I in the sel-judgment task, whereas the subject was the
name of a Japanese character in the other judgment task. Four experi-
mental conditions were used: autistic character in sell-judgments,
autistic character in other judgments, non-autistic character in self-
judgments and non-autistic character in other judgments. Sex was
matched between the participant and the character.

Experimental procedure

During the fMRI scan, participants read the sentences and made judg-
ments about them by pressing a button with the right index (for Yes
responses) or middle finger (for No responses). In each trial (5.755s),
subjects were presented with a self-judgment (‘Do you agree with the
sentence?’) or an other judgment (‘Do you think you are similar to
him/her’) in the top line, followed by a sentence describing a character
with or without autistic traits in the bottom line (Figure 1).

We used a block design, which was the most efficient means of
detecting activation (Friston et al., 1999; Handwerker et al, 2004;
Meltzer et al., 2008). During scanning, the subjects performed a total
of 6 sessions (each lasting 4 min 22.5s, with 10 blocks for each ofthe5
conditions, including fixation rest blocks). Eight trials were conducted
under each experimental condition (autistic character in sell; autistic
character in other, non-autistic character in self and non-autistic char-
acter in other judgment), and each sessions included 32 experimental
trials. A total of 6 sessions (192 experimental trials) were conducted,
yielding 48 trials for éach experimental condition (192 trials/4 condi-
tions). Within each session, the blocks were ordered dilferently, and
the order of the six sessions was counterbalanced across subjects.

Imaging parameters

Tunclional images were acquired with T2*-weighted gradient-echo
echo-planar imaging (EPI) sequences with a 3-T MR imager (Signa
Excite; General Electric Medical Systems, Milwaukee, WI) and a stand-
ard birdcage head coil. There were 6 fMRI runs; during each run, 105
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volumes were acquired. Each volume consisted of 40 slices with a
thickness of 3mm and a 0.5mm gap to cover the entire brain.
The time interval between two successive acquisitions of the same
slice (TR: Repetition time) was 2500ms, with an echo time (TE:
Echo time) of 25ms and a flip angle (FA) of 80°. The field of view
was 192 X 192mm and the matrix size was 64 X 64, giving voxel di-
mensions of 3 x 3mm. Three-dimensional, inversion recovery-pre-
pared spoiled gradient echo images (TR=7.12ms, TE=3.06 ms,
FA =8°, matrix size =256 X 256, slice thickness =1 mm; in total, 166
transaxial images) were obtained as a high-resolution anatomical ref-
erence for each subject.

Imaging processing and statistical analysis

The first 5 volumes of each [MRI session were discarded because of
unsteady magnetization, and the remaining 100 volumes per session
were used for analysis. Image and statistical analyses were performed
using Statistical Parametric Mapping (SPM8; Wellcome Department of
Cognitive Neurology, London, UK) implemented in Matlab R2014a
(Mathworks, Sherborn, MA). The images were realigned to correct for
dislocations caused by head motion. The realigned images were nor-
malized to the Montreal Neurological Institute (MNI) atlas (Shorvon
et ‘al, 1994). Finally, the anatomically normalized IMRI images were
filtered using a Gaussian kernel with a full width at half-maximum of
8 mm in the x, y and z axes.

Tunctional connectivity analyses are alfected by the head motion of
participants during fMRI scanning (Miiller et al, 2011; Power et al.,
2012; Tung et al., 2014; Tyszka et al., 2014), To assess the effects of head
motion and motion artefacts during functional connectivity analyses,
the root mean square of six movement paramelers obtained during the
realignment process (x, y, z translations and X, 3 z rotations), mean
frame-to-frame root mean square motion (Van Dijk ef al, 2012) and
frame-wise displacement (FD) (Power et al., 2012) were calculated for
each participant. There were no significant group differences in mean
frame-to-frame root mean square motion (P>0.05) or FD (P>0.05).

After preprocessing, task-related activation was evaluated with the
general linear model (Friston et al,, 1995; Worsley and Friston, 1995).
The design matrix for the single-subject analyses contained four task-
related regressors (self-judgments for an autistic character, other judg-
ments for an autistic character, self-judgments for a non-autistic char-
acter and other judgments for a non-autistic character). Regressors of
interest (condition effects) were generated using a boxcar function,
convolved with a hemodynamic response function. Regressors that
were of no interest, such as the session effect and high-pass filtering
(128s), were also included to eliminate the low-frequency trend. To
exclude the effects of head motion, motion regressors were included in
single-subject models. Motion regressors based on realignment esti-
mates were included as nuisance regressors during general linear
model estimation.

In the second-level analysis, a three-way analysis of variance
(ANOVA) with group (ASD or TD) as a between-subject factor and
character (autistic or non-autistic) and judgment (self or other) as
within-subject factors was performed for the mean response using
the contrast images specified above. The analyses searched for brain
regions showing a significant interaction between group and character.
We employed a statistical threshold of P<0.001 and a spatial extent of
at least 10 voxels for these whole-brain analyses. Next, a correlation
analysis was performed with the individual psychological measure-
ments. We identified regions of interest (ROIs) as spheres with
12mm radii céntered on the maximal foci of activation, using an
interaction contrast between group and character for the whole-
brain analyses, and extracted the volume of images. We assessed the
correlation between autistic traits (AQ scores) and ROIs as follows:
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correlations involving the vmPTC were based on the interaction be-
tween group and character.

Finally, we conducted functional connectivity analyses by a seed-
drivén approach with the ‘Conn toolbox’ software (Whitfield-
Gabrieli and Nieto-Castanon, 2012). The toolbox removes confound-
ing effects related to while matter or cerebrospinal {luid signal as well
as molion parameters. It analyses the conneclivity belween one or
multiple seed areas and the whole brain. We defined the vmPFC as a
seed (the coordinates (4, 48, —8) in MNI space). This localion was
defined by brain activation results based on the interaction between
group and character in self~ and other judgments. The main area of
interest in. conneclivily analyses was the network between the vmaPFC
(4, 48, — 8) and other brain areas.

RESULTS

Behavioral results

We conducted a three-way ANOVA based on the number of ‘Yes
responses with group (ASD or TD) as a between-subjects factor and
character type (autistic or non-autistic) and judgments (self or other)
as within-subject factors (Figure 2, Table 2). The behavioral results
revealed a significant interaction between group and character (F(1,
28) ==23.58, P<0.05, MS, (mean squared error) = 265.02, Prep =0.99,
1113,—_—0.46). Post hoc analyses showed (hat the ASD group gave Yes
responses for autistic characters more than the TD group did (F(1,
28) =14.60, P<0.05, MS.=185.40, Prep=0.99, U,z, =0.34), whereas
the TD group gave Yes responses for non-autistic characters more than
the ASD parlicipanls did (F(1, 28)=29.76, P<0.05, MSC=120.05,
Prep =0.99, n“ =0.52).

The ASD group showed no significant difference in lhe {requency of
Yes responses for autistic characters vs. non- autxstlc characters (F(1,
14) =0.12, P>0.05, MS.=364.17, Prep=10.60, rr =0.01), whereas
the TD group gave Yes responses more frequently for non-autistic
characters than for autistic characters (F(1, 14)=66.58, P<0.05,
MS, =165.87, Prep=0.99, 1 =0.83).

‘We conducted a three-way ANOVA based on reaction times with
group (ASD or TD) as a between-subjects factor and character type
(autistic or non-autistic) and judgments (self or other) as within-subject
factors (Table 2). The main effect of group was not significant (F(1,
28) =1.67, P>0.05, MS.=1498512.22, Prep=10.81, n){ =0.06). The
three-way interaction (I(1, 28)=0.76, P>0.05, MS,=17738.61,
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Fig. 2 Behavioral results for self- and other judgments. The number of Yes responses is shown in
ASD and TD groups. Because 48 trials were conducted under each condition, scores ranged between 0
and 48. Dark orange bars denote self-judgments for autistic characters; light orange bars denote
other judgments for autistic characters; dark blue bars denote self-judgments for non-autistic
characters; and light blue bars denote other judgments for non-autistic characters. Error bars indicate
standard errors, *P < 0.05.

- (F(1, 28)
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Prep =0.73, néxO.{)B), the two-way interaction between group and
character (I{1, 28)=144, P>0.05, MS.=19355.85, Prep=0.80,

* =0.05) and the two-way interaction between group and judgment
=0.15, P>0.05, MS.=21739.98, Prep=0.61, n;’,:0.0l)
were not significant. However, the interaction between character and
judgment was significant (F(1, 28)=5.16, P<0.05, MS,=17738.6],
Prep =0.94, nf‘ =0.16). Post hoc analyses showed that sel-judgments
for autistic characters were faster than self~judgments for non-autistic
characters (I(1, 28)=11.19, P<0.05, MS,=12650.43, Prep=0.98,
7713, =0.29), and the other judgments for autistic characters were faster
than other judgments for non-autistic characters (F(1, 28)=26.44,

- P<0.05, MS,=24444.03, Prep=0.99, n;’, =0.49). Post hoc analyses

also showed that self-judgments were faster than other judgments for
both autistic ({1, 28)=26.88, P<0.05, MS,=20373.67, Prep=0.99,
II" =049) and non- 'm\istic (F(1, 28)=7138, P<0.05,
MS,,.- 19104.91, Prep =0.99, n[, =0.72) characters.

Brain activation results

We invesligated the brain activation associated with the interaction
beltween group and character (Table 3). Results were thresholded at
P<0.001 (uncorrected) for a spatial extent of at least 10 voxels. The
inferior frontal gyrus (IFG), postcentral gyrus, paracentral lobule, pre-
cuneus, cuneus, lingual gyrus, cerebellum, fusiform and superior fron-
tal gyrus and vymPFC were activated in both groups when the ASD
group judged characters with and the TD group judged characters

Table 2 fMRI rating and reaction-time data

Number of Yes responses Reaction times (ms)

ASD group 1D group ASD group TD group

Self-judgments for autistic 29 (122) 79 (6.0) 3607.7 (501.9) 33383 (709.1)
characters )

QOther judgments for autistic 209017 9078 3788.0 (585.2) 3540.1 (677.1)
characters

Self-judgments for non-autistic 197 (8.0) 352 (6.6) 37141 (461.4) 34261 (7153)
characters

Other judgments for non-autistic  20.6 (10.5) 359 (7.2) 4047.2 (576.4)  3696.1 (708.8)
characters

Note: Data are expressed as mean {s.d.).

Table 3 Contrast tables and regions of activation for the interaction between group and
character

Region BA Cluster T MNI coordinates
’ size
X y z

IF6 47 38 3.95 —26 26 -2
Postcentral gyrus 5 61 378 -6 ~50 74
Paracentral lobule 4 61 330 -6 —40 76
Precuneus 7 6 3.25 -8 —66 64
Cuneus 18 14 3.56 4 ~100 10
Lingual gyrus 18 80 3.54 14 ~82 ~16
Cerebellum 80 352 20 —76 -2
Fusiform gyrus 7 18 347 a8 —54 -2
Paracentral lobule 6 1 34 2 —34 76
SFG 6 14 3.4 0 -2 74
vmPFC 10 10 3.39 4 48 -8

BA =Brodmann area; SFG ==superior frontal gyrus.

Self ASD = self-judgments for autistic characters; other ASD == other judgments for autistic charac-
ters; self non-ASD == self-judgments for non-autistic characters; other non-ASD = other judgments
for non-autistic characters.

P<0.001, uncorrected at the voxel level for a spatial extent of at least 10 voxels.
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Fig. 3 (A) Brain activation in self- and other judgments. P < 0.007, uncorrected at the voxel level for a spatial extent of at least 10 voxels. vmPFC (4, 48, ~8) activation based on the interaction between group
- and character. (8) The mean for parameter estimates at the cluster denoting vmPFC activation based on the interaction between group and character {autistic characters for the ASD group and non-autistic
characters for the TD group). Dark arange bars denote judgments for autistic characters; light blue bars denote judgments for non-autistic characters. Error bars indicate standard errors, *P < 0.05. (C) Plots of
correlations {r=0.43, P < 0.05) hetween AQ scores and vmPFC activation during judgments for autistic characters in the interaction between group and character. Black circles indicate individuals with ASD

{n==15); white cirdes indicate TD individuals {n =15).

without autistic traits (Figure 3A and B). Post‘hoc tests were performed
on the parameter estimates.

Functional connectivity resuits

In individuals with ASD as well as TD individuals, the vimPFC and
other areas were activated during sel(-processing. However, this leaves
the question of whether there are differences between individuals with
ASD and TD individuals in terms of network connectivity in- these
brain areas. To address this, group differences in functional connect-
ivity were assessed (Table 4). Results were thresholded at P<0.001
(uncorrected) for a spatial extent of at least 10 voxels. Compared
with TD participants, those with ASD showed greater functional con-
nectivity between the vmPFC and anterior cingulate, the vmPTFC and
thalamus and the vinPEC and middle cingulate during autistic char-
acter judgments.

In contrast, compared with ASD participants, TD participants

showed greater functional connectivity between the vinPFC and ITG,
the vmPEC and precentral gyrus, the vmPFC and dorsolateral pre-
frontal cortex, the vmPFC and sﬁperior temporal gyrus (STG), the
vmPEC and dorsomedial prefrontal cortex and the vmPFC and
middle frontal gyrus during non-autistic character judgments.

DISCUSSION

Rating data for self- and other judgments

According to the behavioral results, the ASD group provided Yes re-
sponses for autistic characters more than the TD group did, whereas
the TD group provided Yes responses for non-autistic characters more
than the ASD group did. Thus, ASD and TD groups responded with
affirmative answers to characters similar to themselves. However, the
ASD group did not answer Yes for autistic characters more frequently
than they did for non-autistic characters, whereas the TD group

answered Yes for non-autistic characters more frequently than they
did for autistic characters.

Subjective measurement may not be suitable for individuals with
ASD.. SRS can provide ratings from parents, teachers, spouses, other
relatives or friends; it is difficult for individuals with ASD to monitor
themselves using self-report scales.” These results reflect a relative lack
of self-awareness in ASD (Toichi et al, 2002). For example, children
with ASD exhibit less self-consciousness; furthermore, autobiograph-
ical memories, which are experienced by the self, are remembered less
well compared with events happening to others (Millward et al,, 2000;
Bruck et al, 2007; Lind, 2010; Williams and Happé, 2010).
Additionally, the self-reference effect in memory is reduced in adults
with ASD (Toichi et al., 2002; Lombardo et al,, 2007). Taken together,
these findings indicate that the strong differentiation observed in the
TD group and the total lack of differentiation observed in the ASD
group are both well supported. :

We found no significant differences between the ASD and TD
groups with regard to reaction times, and reaction times for other
judgments were longer than those for self-judgments in both groups.
Thus, for both groups, the cognitive load was greater for other judg-
ments than for self-judgments. Our similarity hypothesis was not sup-
ported by the behavioral data in that selective responses toward similar
targets were not observed. :

Interaction between group and character

To address the question of whether individuals with ASD show specific
responses for others with ASD, the interaction between group (with or

2 Adults can also rate themselves using the optional Adult (self-report) Form in SBS 2 {Constantino and Gruber,
2012).
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Table 4 Seed to voxel functional connectivity analyses based on vmPFC as seed region

~ Region BA  Cluster T MNI coordinates
size

X y z

ASD group >TD group .
Self ASD and other ASD  Anterior cingulate 32 86 550 —~14 20 34
Thalamus 20 410 -0 -2 6
Middle cingulate 24 12 .83 12 8 36

Self non-ASD and IFG 47 54 427 -30 38 -0
other non-ASD
Middle occipital 19 24 4.01 36 70 8

Claustrum 16 3.93 30 i 6
D group > ASD group

Self ASD and other ASD  IFG 45 235 506 —46 24 20
dIPFC 46 235 463 —44 n 20
IFG 4 7 4.82 64 10 10
MFG 6 62 A57 26 12 68
MFG 6 7 456 30 1 56
Cerebellum B 423 54 —60 -38 .
IFG “ 15 3.66 —S6 10 6

Self non-ASD and IFG 44 146 510 —60 2 16

other non-ASD

Precentral gyrus 6 400 —64 0 12
dIPFC 9 8 4.68 48 14 38
ST6 2 M 40 -6 -2 0
dmPFC 8 1 3.93 2 28 44
MFG 6 2 3.74 32 1 60
dIPFC B (O 3.68 46 28 24

BA=Brodmann area; dIPFC=dorsolateral prefrontal cortex; dmPFC=dorsomedial prefrontal
cortex; MFG =middle frontal gyrus.

Self ASD = self-judgments for autistic characters; other ASD == other judgments for autistic charac-
ters; self non-ASD = self-judgments for non-autistic characters; other non-ASD == other judgments
for non-autistic characters.

P <0.001, uncorrected at the voxel level for a spatial extent of at least 10 voxels,

without ASD) and character (autistic or non-autistic) must be exam-
ined.? The two-way interaction (group X character) was evaluated.
According to the activation data for the interaction between group
and character, the vmPTC was activated in the ASD and TD groups
during self- and other judgments when the ASD group judged char-
acters with autistic traits and the TD group judged characters without
autistic traits. The findings of this study suggest that both individuals
with ASD and TD individuals make selective neural responses toward
others who are similar to themselves. Although individuals with ASD
showed a relative lack of self-consciousness in their explicit subjective
ratings, the selective activation in response to similar others with ASD
reflected in the brain imaging data may suggest an implicit 1dennﬁc'1-
tion with similar others.

According to previous studies with ASD and TD participants, the
vmPFC distinguished between self- and other evaluations in TD adults
but not in individuals with ASD (Lombardo ¢t al,, 2010a; Pleifer et al.,
2013). However, these previous studies used a fictional character
(Harry Potter) as the other target, and this character was not similar
to the participants. In this study, the vmPFC activations in both ASD
and TD groups were significantly greater when judging matched (aut-
istic characters for individuals with ASD and non-autistic characters
for TD individuals) than mismatched targets (autistic characters for
TD individuals and non-autistic characters for individuals with ASD).
Thus, individuals with ASD did not have vimmPFC dysfunction in terms
of the ability to distinguish between the self and another person, and

% The regressors include both Yes and Ho responses. We conducted analyses based on participants’ individual
responses. However, vmPFC activation was not observed because subjective measurement was not suitable for
individuals with ASD.

H. Komedaetdl.

the vmPFC seemed to underpin the ability to make distinctions be-
tween ASD and TD targets.

Another previous study also found that vmPFC activation did not
distinguish between self- and other judgments in adults with ASD
(Kennedy and Courchesne, 2008), although the ‘other’ used in this
design was someone with whom participants were likely to be very
close: their mother. The ymPFC activation is related to processing
similar others (Schmitz et al, 2004; Ochsner et al., 2005; Jenkins
et al., 2008; Chen et al., 2010; Krienen et al., 2010), which is consistent
with our finding that the vmPFC was activated in response to the self
and similar others in both the TD group and the ASD group.

It is important to note that the IFG, postcentral gyrus, paracentral
lobule, precuneus, cuneus, lingual gyrus, cerebellum, fusiform and
STG, as well as vmPIC were activated during this study. All these
areas were larger clusters than the vmPFC. Although this study focused
on the vmPFC funtion, future studies need o further investigate the
functions of these areas. :

Differences in connectivity
According Lo the functional connectivity results, frontal-posterior con-
nectivity (Just et al, 2012) was observed in TD individuals, but not in
individuals with ASD, during similar judgments (autistic judgments in
the ASD group and non-autistic judgments in the TD group). The
present (indings reflect differences in the type of brain connectivity
exhibited by the ASD and TD groups. Although the activation results
for both groups revealed that the vmPFC was activated in response to
similar others, the functional connectivity results reflected a specific
network in each group, i.e. responses in individuals with ASD toward
autistic characters and responses in TD individuals toward non-autistic
characters. Although empathic responses in TD individuals are based
on collaboration between frontal (the vmPFC as the area for self-rep-
resentation) and posterior (the STG; Wernicke’s area for language
processing) areas, empathic responses in individuals with ASD are
based on collaboration within {rontal areas.

Several previous studies have demonstrated a lack of empathy and

deficits in self-related representation, in ASD (Greimel et al., 2010;

Lombardo et al,, 2010; Schulte-Riither et al, 2011). However, previous
studies also showed that it was difficult for those with ASD (o assume
the perspectives of TD others. To our knowledge, few studies have
employed characters with and without autistic traits as target stimuli
(Komeda et al, 2013a). It is difficult for TD individuals to understand
others who are dissimilar from themselves (Komeda et al, 2013b).
Thus, it is not surprising that it is also difficult for those with ASD
to understand TD individuals. This is the first empirical study to in-
vestigate the empathy of ASD individuals for others with autistic traits
(for a review, Dern, 2008). Individuals with ASD are likely to
empathize with other people with ASD. Empathy varies as a function
of similarity between participants and characters (Komeda et al,

2013b). Individuals with ASD and TD individuals with high levels of -
autistic traits, even if they have not been diagnosed with ASD, are likely -

Lo better understand others with autism. Interestingly, even when char-
acters had autislic traits, individuals with ASD seemingly did not use
the frontal-posterior network during self- and other judgments.

CONCLUSION

Individuals with ASD do not lack empathy toward others who are
similar to themselves, just as TD individuals respond selectively to
others who are similar than to those who are dissimilar, In contrast,
the neural mechanisms underlying the responses of those with ASD to
others differ from those underlying this process in TD individuals.
Individuals with ASD do not employ the frontal-posterior network
during cognitions pertaining to the behavior of other ASD individuals.
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Because these findings explain the characteristics of individuals with
ASD, they may also contribute to improving special needs education,
educational interventions and developmental support for individuals
with autism (Asberg, 2010; Asberg and Sandberg, 2010). In terms of
clinical implications, the present findings suggest that people with ASD
characteristics would be able to help people with ASD. In terms of
education, this study carries implications for the development of cur-
ricula for special needs classes. )

Conflict of Interest
None declared.

REFERENCES

American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR}, 4th edn. Washington, DC: American Psychiatric Association,

Amodio, D.M., Frith, C.D. (2006). Meeting of minds: the medial frontal cortex and social
cognition. Nature Reviews Neuroscience, 7, 268-77. ’

Asberg, J. (2010). Patterns of language and discourse comprehension skills in school-aged
children with autism spectrum disorders. Scandinavian Journal of Psychology, 51, 534-39.

}.sberg. J., Sandberg, A.D. (2010). Discourse comprehension intervention for high-func-
tioning students with autism spectrum disorders: preliminary findings from a school-
based study, Journal of Research in Special Educational Needs, 10, 91-8.

Baron-Cohen, S., Leslie, AM., Frith, U. (1985). Does the autistic child have a “theory of
mind™? Cognition, 21, 37-46.

Baron-Cohen, S., Ring, H.A., Wheelwright, S.A., et al. (1999). Social imelligence in the
normal and autistic brain: an MRI study. Enropean Journal of Neuroscience, 11, 1891-8.

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., Clubley, E. (2001). The autism-
spectrum quotient (AQ): evidence from Asperger syndrome/high-functioning autism,
males and females, scientists and mathematicians. Journal of Autism and Developmental
Disorders, 31, 5-17.

Bird, G., Silani, G., Brindley, R., White, S., Frith, U., Singer, T. (2010). Empathic brain
responses in the insula are modutated by levels of alexithymia but not autism. Brafi, 133,
1515-25.

Bruck, M., London, K., Landa, R., Goodman, J. (2007). Autobiograpbical memory and
suggestibility in children with autism spectrum disorder. Development and
Psychopathology, 19, 73-95.

Castelli, F., Happé, E., Frith, U., Frith, C. (2000). Movement and mind: a functional
imaging study of perception and interpretation of complex intentional movement pat-
terns. Neuroimage, 12, 314-25.

Chen, A.C., Welsh, R.C, Liberzon, I, Taylor, S.F. (2010). “Do 1 like this person?” A
network analysis of midline cortex during a social preference task. Neuroi S,
930-39.

Constantino, J.N., Gruber, C.P. (2012). Torrance, C.A., editor.Social Responsiveness Scale,
Second Edition (SRS-2), 2nd ednWestern Psychological Services.

Constantino, J.N., Todd, R.D. (2005). Intergenerational t ission of
istic traits in the general population. Bivlogical Psychiatry, 57, 655-60.

Dern, S. {2008). Autistic intelligence, autistic perception and autistic patterns of thought
that we all share in different deg an update. Available: hitp://www.awares.org/con-
ferences/show_paper.asp?section=000100010001&canferenceCode=00020010001 2&id=
191, Accessed August 23 2014,

Ferstl, E.C., von Cramon, D.Y. (2002). What does the frontomedian cortex contribute to
language processing: coherence or theory of mind? Neuroimage, 17, 1599-612.

Fletcher, P.C., Happé, F., Frith, U., Baker, S.C. (1995). Other minds in the brain: a func-
tional imaging study of “theory of mind” in story comprehension. Coguition, 57,
109-21.

Friston, K.J., Holmes, A.P., Poline, }.B., et al. (1995). Analysis of IMRI time series revisited.
Neuroimage, 2, 45-53.

Friston, K.J., Zasahn, E., Josephs, O., Henson, R.N., Dale, A.M. (1999). Stochastic designs
in event-related MRI. Neurainage, 10, 60719,

Frith, U. (2003). Autism: Explaining the Enigma, 2nd edn, Oxford: Blackwell.

Frith, C.D., Frith, U. (2006). The neural basis of mentalizing. Neuron, 50, 531-4.

Gallagher, H.L., Happé, F., Brunswick, N., Fletcher, P.C., Frith, U., Frith, C.D. (2000).
Reading the mind in cartoons and stories: an fMRI study of ‘theory of mind® in verbal
and nonverbal tasks, Neuropsychologia, 38, 11-21.

Gallagher, H.L., Jack, A.L, Roepstorff, A., Frith, C.D. (2002). Imaging the intentional stance
in a competilive game. Neuroimage, 16, 814-21.

Greimel, E., Schulte-Riither, M., Kircher, T., et al. {2010). Neural mechanisms of empathy
in adolescents with autism spectrum disorder and their fathers. Neuroinage, 49,
1055-65.

Handwerker, D.A., Ollinger, J.M., D'Esposito, M. (2004). Variation of BOLD hemo-
dynamic tesponses across subjects and brain regions and their effects on statistical
analyses. Neuroimage, 21, 1639-51.

S

bthreshold aut-

SCAN (2014) 7of8

Jenkins, A.C., Macrae, C.N., Mitchell, J.P. (2008). Repetition suppression of ventromedial
prefrontal activity during judgments of self and others. Proceedings of the National
Academy of Sciences of the United States of America, 105, 4507-12.

Jung, M., Kosaka, I1., Saito, D.N,, et al. (2014). Default mode network in young male adults
with autism spectrum disorder: relationship with awtism spectrum traits. Molecular
Autism, 5, 35.

Just, M.A., Cherkassky, V.L., Keller, T.A., Minshew, N.J. (2004). Cortical activation and
synchronization during sentence comprehension in high-functioning autism: evidence
of underconnectivity. Brain, 127, 1811-21.

Just, M.A,, Keller, T.A., Malave, V.L.,, Kana, R.K,, Varma, S. (2012). Autism as a necural
systems disorder: a theory of frontal-posterior underconnectivity. Neuroscience” and
Biobehavioral Reviews, 36, 1292-313.

Kamio, Y., Inada, N., Moriwaki, A., et al. (2013). Quantitative aulistic traits ascertained in a
national survey of 22 529 Japanese school children. Acte Psychiatrica Scandinavica, 128,
45-53.

Kamio, Y., Tsujii, H., Inada, N., et al. (2009). Validation of the Japanese version of the
sacial responsiveness scale:comparison with PDD-Autism Society Japan Rating Scales
(PARS). Seishin Igaku, 51, 1101-9.

Kana, RXK., Keller, T.A., Cherkassky, V.L., Minshew, N.J,, Just, M.A. (2006). Sentence
comprehension in autism: thinking in pictures with decreased functional connectivity.’
Brain, 129, 2484-93. )

Kana, RK., Keller, T.A., Cherkassky, V.L., Minshew, N.J,, Just, M.A. (2009). Atypical
frontal-posterior synchronization of Theory of Mind regions in autism during mental
state attribution. Social Neuroscience, 4, 135-52.

Kelley, W.M., Macrae, C.N., Wyland, C.L., Caglar, S., Inati, S., Heatherton, T.F. (2002). Finding
the sel? An event-related fMRI study. Journal of Cognitive Neuroscience, 14, 785-94.

Kennedy, D.P., Courchesne, E. (2008). Functional abnormalities of the default network
during self- and ather-reflection in autism. Social Coguitive and Affective Neuroscience, 3,
177-90.

Komeda, H., Kawasaki, M., Tsunemi, K., Kusuni, T. (2009). Differences between estimat-
ing protagonists’ emotions and evaluating readers’ emotions in narrative comprehen-
sion. Cognition & Ewmotion, 23, 135-51.

Komeda, H., Kosaka, I1, Saito, D.N., et al. (2013a). Episodic memory retrieval for story
characters in high-functioning autism. Molecular Autism, 4, 20.

Komeda, H., Tsunemi, K., Inohara, K., Kusunii, T., Rapp, D.N. (2013b). Beyond dispos-
ition: the processing consequences of explicit and implicit invocations of empathy. Acta
Psychologica, 142, 349-55.

Krienen, F.M., Tu, P.-C., Buckner, R.L. (2010). Clan mentality: evidence that the medial
prefrontal cortex responds o close others. Journal of Neuroscience, 30, 13906--15.

Lind, S.E. (2010). Memory and the self in autism: a review and theoretical framework.
Autism, 14, 430-56.

Lombardo, M.V., Barnes, ].1., Wheelwright, S.J., Baron-Cohen, S. (2007). Self-referential
cognition and empathy in autism. PLoS Oue, 2, €883.

Lombardo, M.V.v, Chakrabarti, B., Bullmore, E.T., et al. {2010). Avypical neural selferepre-
sentation in autism. Brain, 133, 611-24.

Mason, R.A,, Williams, D.L., Kana, R.K,, Minshew, N., Just, M.A. (2008). Theory of mind
disruption and recruitment of the right hemisphere during narrative comprehension in
autismi. Neuropsychologia, 46, 269-80.

Meltzer, J.A., Negishi, M., Constable, RT. (2008). Biphasic hemodynamic responses influ-
ence deactivation and may mask activation in block-design (MRI paradigms. Human
Brain Mapping, 29, 385-99.

Millward, C., Powell, S., Messer, D., Jordan, R. (2000). Recall for self and other in autism:
children’s memory for events experienced by themselves and their peers. Journal of
Autism and Developmental Disorders, 30, 15-28.

Mitchell, J.P., Banaji, M.R., Macrae, C.N. (2005). The link between social cognition and
self-referential thought in the medial prefrontal cortex. Journal of Cognitive Newroscience,
17, 1306~15.

Mitcheli, 1.9, Cloutier, J., Banaji, M.R., Macrae, C.N. (2006a), Medial prefrontal dissoci-
ations during processing of trait diagnostic and nendiagnostic person information.
Social Cagnitive and Affective Neuroscience, 1, 49-55.

Mitchell, J.P., Macrae, C.N., Banaji, M.R. (2006b). Dissociable medial prefrontal contribu-
tions to judgments of similar and dissimilar others. Neuron, 50, 655-63.

Mizuno, A, Liu, Y., Williams, D.L., Keller, T.A., Minshew, N.J, Just, M.A. (2011). The
neural basis of deictic shifting in linguistic perspective-taking in high-functioning
autism. Brain, 134, 2422-35.

Morita, T., Kosaka, H., Saito, D.N,, et al. (2012). Emotional responses associated with self-
face processing in individuals with autism spectrum disorders: an fMRI study. Social
Neurascience, 7, 37-41.

Miiller, R., Shih, P., Kechn, B. (2011). Underconnected, but how? A survey of functional
connectivity MRI studies in autism spectrum disorders. Cerebral Cortex, 21, 223343,

Northoff, G, Heinzel, A., de Greck, M., Bermpobl, F., Dobrowoelny, H., Panksepp, }.
(2006). Self-referential processing in our brain—a meta-analysis of imaging studies on
the sell. Nearoimage, 31, 440-57.

Nygren, G., Hagberg, B., Billstedt, E., Skoglund, A., Gillberg, C., Johansson, M. (2009). The
Swedish version of the Diagnostic Interview for Social and Communication Disorders
(DISCO-10). Psychometric properties. Journal of Autism and Developmental Disorders,
39, 730-41.

— 625 —

$10Z ‘9 JOQIDAON U0 ANSIIAIUN 0I0AY *DINIISUT JOIDBIM UDIBISHY 10 A1RIaIT 17 /F10°SiRuInolbiorvo urss/Adnn mow nanpanmner




8of8 SCAN (2014)

Ochsner, K.N,, Beer, 1.5., Rabertson, E.R., et ak. (2005). The neural correlutes of direct and
reflected self-knowledge. Neuroimage, 28, 797-814.

Pfeifer, J.H., Merchant, J.S., Colich, N.L., Hernandez, L.M., Rudie, J.D., Dapretio, M.
(2013). Neural and behavioral responses during sell-evaluative processes differ in
youth with and without autism, Journal of Autism and Developmental Disorders, 43,
272-85.

Power, ].D., Barnes, K.A,, Snyder, AZ., Schlaggar, B.L., Petersen, S.E. (2012). Spurious but
systemalic correlations in functional connectivity MRI networks arise from subject
motion. Neuroiwage, 59, 2142-54.

Saxe, R., Moran, .M., Scholz, ], Gabrieli, J. (2006). Overlapping and non-overlapping
brain regions for theory of mind and self-reflection in individual subjects. Sociol
Cognitive and Affective Neuroscience, 1, 229-34.

Schmitz, T.W., Kawahara-Baccus, T.N., Johnson, §.C. (2004). Mectacognitive evaluation,
self-relevance, and the right prefrontal cortex. Neuroimage, 22, 911-7.

Schulte-Riither, M., Greimel, E., Markowitsch, I.J., Kamp-Becker, I, Remschmidi, H.,
Fink, G.R., et al. (2611). Dysfunctions in brain nctworks supporting empathy:
an fMRI study in adults with autism spectrum disorders. Social Neuroscience, 6, 1-21,

Shamay-Tsoory, S5.G. (2011). The ncural bases for empathy. Newrascientist, 17, 18-24.

Shamay-Tsoory, S.G., Aharon-Peretz, J., Perry, D. (2009). Two systems for empathy: 2
double dissociation between emotional and cogritive empathy in inferior fromtal
gyrus versus ventromedial prefrontal lesions. Brain, 132, 617-27.

Shorvon, 8.D., Fish, D.R., Andermann, F., Bydder, G.M., Stefan, H. (1994). Magnetic
Resonance Scanning aud Epilepsy. New York: Plenum Press. '

Tamir, D.L, Mitchell, J.P. (2010). Neural corrclates of anchoring-and-adjustment during
mentalizing. Proceedings of the National Academy of Scicuces of the United States of
America, 107, 10827-32.

H. Komeda etal.

Toichi, M., Kamio, Y., Qkada, T, et al. (2002), A lack of self-consciousness in autisni.
American Journal of Psychiatry, 159, 1422-4.

Tyszka, J.M., Kennedy, D.P., Paul, LK, Adolphs, R. (2014). Largely typical patterns of
resting-state functional connectivity in high-functioning adults with autism. Cereliral
Cortex, 24, 1894-905.

Van Dijk, K.R., Sabuncu, M.R., Buckner, R.L. (2012). The influence of head motion on
intrinsic functional connectivity MRI. Neuroimage, 59, 431~38,

Vogeley, K., Bussfell, P., Newen, A, et al. (2001}, Mind reading: neural mechanisms of
theory of mind and self-perspective. Neuroimage, 14, 170-8).

Villm, B.A., Taylor, A.N,, Richardson, P., et al. (2006). Neuranal correlates of theory of
mind and empathy: a functional magnetic resonance imaging study in a nonverbal task.
Newroimage, 29, 90-8.

Wechsler, D. (1997). Wedhsler Adult Intelligence Scale-ITI. San Antonio, TX: The
Psychological Corporation.

Whitfield-Gabricli, S., Nieto-Castanon, A. (2012). Conn: a functional connectivity toolbox
for correlated and anticorrelated brain networks. Brain Counectivity, 2, 125-41.

Williams, D., Happé, F. (2010). Recognising ‘social’ and ‘nonsocial’ emotions in self and
others: a study of autism. Autism: The International Journal of Rescarch and Practice, 14,
285-304.

Wing, L., Leckam, SR, Libby, 8J,, Gould, J., Larcombe, M. {2002). The Diagnostic
Interview for Social and Communication Disorders: background, inter-rater reliability
and clinical use. Journal of Child Psychology and Psychiatry, 43, 307-25.

Worsley, K., Friston, K.J. (1995). Analysis of IMRI time-series revisited—again. Neuroimage,
2, 173-81.

f“626——

$10Z ‘9 19qQUIAON U0 AJISIOATU[] 0J0KY] ‘S1031ISU] J0J0BY YoIeasay Jo Arerqi] je /B0 spewinofprogxo ueos//:diy woij papeo[umoq



o
I

®

CrossMatk official Journal of
the Japanese Society
of Child Neurology

Brain & Development 36 (2014) 823-825

www.elsevier.com/locate/braindev

Case report

Quetiapine responsive catatonia in an autistic patient with
comorbid bipolar disorder and idiopathic basal ganglia calcification

Makoto Ishitobi #?*, Masao Kawatam , Mizuki Asano leotaka Kosaka®,
Takashl Goto®, Michio Hiratani®, Yuji Wada

® Department of Child and Adolescent Memal Health, National Institute of Mental Health, National Center of Neurology and Psyc/uan ¥, Japan
Y Departnent of Neuropsychiatry, University of Fukui, Japan
¢ Research Center for Child Mental Development, University of Fukui, Jupan
" % Hiratani Child Development Clinic, Fulaui, Japan
¢ Depariment of Pediatrics, University of Fukui, Jupun

Received 23 August 2013; received in revised form 2 December 2013; accepted 17 December 2013

Abstract

Background: Bipolar disorder (BD) has been linked with the manifestation of catatonia in subjects with autism spectrum disor-
. ders (ASD). Idiopathic basal ganglia calcification (IBGC) is characterized by movement disorders and various neuropsychiatric dis-
turbances including mood disorder. Case: We present a patient with ASD and IBGC who developed catatonia presenting with
prominent dystonic feature caused by comorbid BD, which was treated effectively with quetiapine. Conclusion: In addition to con-
sidering the possibility of neurodegenerative disease, careful psychiatric interventions are important to avoid overlooking treatable
catatonia associated with BD in cases of ASD presenting with both prominent dystonic features and apparent fluctuation of the

mood state.

© 2014 The Japanese Society of Child Neufology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Catatonia, characterized by abnormalitics of speech,
movement and behavior, has been increasingly recog-
nized as a comorbid syndrome of subjects with autism
spectrum disorders (ASD) [1]. Comorbid psychiatric dis-
orders such as depression and bipolar disorder (BD)
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of Neurology and Psychiatry, 4-1-1 Ogawa-Higashi, Kodaira, Tokyo
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waday@u-fukui.ac.jp (Y. Wada).

have been linked with the manifestation of catatonia
in ASD [11 High prevalence of BD has been reported
in subjects with ASD [2]. Therefore, individuals with
ASD presenting with comorbid BD might be at
increased risk for catatonia.

Idiopathic basal ganglia calcification (IBGC) is a
genetically and clinically heterogeneous condition that
is characterized by movement disorders and various
neuropsychiatric disturbances including few cases of
organic BD {3].

This report describes a 17-year-old patient with autis-
tic disorder and idiopathic basal ganglia calcification
who developed dystonia-like catatonia associated with
comorbid bipolar disorder, which was treated effectively
with quetiapine.

0387-7604/$ - see front matter © 2014 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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Fig. 1. (A) Cerebral CT scan showing intense bilateral symmetrical calcification in the basal ganglia. (B) Cerebral MRI showing hypointensity in the

bilateral basal ganglia on T1-weighted image.

2. Case report

A 17-year-old boy with autistic disorder was admit-
ted to our psychiatric department becausc of his six-
month history of progressive decline in overall function
with dystonic posture. At age 3, he was diagnosed as
having autistic disorder and scvere mental rctardation
because of his lack of social responsiveness, repetitive
behavior, and language delay. He attended a special
cducational program for children with ASD during his
school years and was well-adjusted. At age 16, about a
year before admission, he had developed aggressive
behavior such as kicking doors and shouting in various
situations with no clear psychosocial event. In addition,
decreased need for sleep and increased appetite were
observed for about onec month. Subsequently, during
the next half year, he gradually lost his sclf-carc skills
in daily life. He developed food refusal, showed resis-
tance to eating and lost 20 kg of weight during the sub-
sequent half year. His interaction with others gradually
decreased and he became progressively mute. He would
not engage even in activities of his own specific interest.
Additionally, he developed dystonic posture of his right
hand, which gradually progressed to the upper extremi-
ties. He required assistance during washing and dress-
ing. Eventually, he required support even to remain
sitting. He was referred to the pediatric department
because of progressive motor disturbance. He showed
no motor weakness or cranial nerve involvement. No
rigidity, tremor or primitive rcflex was detected. His
other systemic examinations were normal cxcept for
progressive dystonic feature and slowing of overall
movements. Electromyography, EEG, nerve conduction
velocity examinations all yiclded normal results. Exten-
sive ctiological explorations, including laboratory and
clinical examination, also gave normal results. Cerebral

computerized tomography (CT) scanning revealed calci-
fications in bilateral basal ganglia (Fig. 1). Cerebral
magnctic resonance imaging (MRI) shows hypointensity
in the corresponding arca only on a Tl-weighted image
(Fig. 1). Despite further extensive investigations, the eti-
ology of his basal ganglia lesions remained unclear. He
was trcated predominantly as a ncurological casc
because of prominent dystonic features. Trials of levo-
dopa and anticholinergic agents failed to alleviate his
symptoms. After showing progressive decline in overall
function, he was referred to our department. On admis-
sion, he was mute, giving no response to questions, and
showing no interest in his surroundings. Dystonic pos-
turce of the upper body was obscrved. It was particularly
severe on the right hand. Based on his symptoms, he was
diagnosed with catatonia associated with possible BD.
Two weeks after admission, he again developed aggres-
sive behaviors with increased appetite and speech. Ris-
peridone and aripiprazole were administered in this
order, but both medications were discontinued because
of oversedation and severe cxtrapyramidal symptoms.
Subsequently, quetiapine monotherapy was initiated
with a dosage of 300 mg/day. One weck after starting
quetiapine administration, his violent behaviors and cat-
atonia symptoms including dystonic posture resolved
dramatically. He has been independent with his ADLs
for more than one year without apparent mood changes
or worsening of catatonia. These effects of quetiapine
have continued with no adverse cvent.

3. Discussion

This case report is the first of a patient with autistic dis-
order with IBGC who showed catatonia presenting with
prominent dystonic featurc caused by mood disturbances,
with dramatic improvement by quetiapine administration.
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In this case, neurodegenecrative disease, not catatonia,
was first suspected because progressive dystonia-like
deterioration was the most prominent symptom of this
patient catatonia. IBGC might have rendered the
patient exceptionally vulnerable to mood disturbance,
which cngenders catatonia presenting with prominent

dystonic features.. This vulncrability should also be -

borne in mind, especially for ASD subjects with IBGC,
when prescribing antipsychotics such as risperidone and
aripiprazole, each of which has higher affinity for dopa-
mine D2 receptor than quectiapine has.

Our case shows a challenge in the diagnosis of comor-

bid BD because of the presence of limited verbal skills.
However, the diagnosis of affective disorders can be sup-
ported by observation of changes in behaviors and func-
tioning from the bascline in subjects with limited verbal
skills [4]. In this case, an apparent change was observed
in appetite, overall behaviors, and dystonic features in
the absence of clear psychosocial events, which suggests
comorbid BD. The effect of quetiapine observed in our
case might lend indirect evidence that various fluctuat-
ing symptoms were more related to comorbid BD,
although positive response to quetiapine, a first line
treatment of BD, does not itself indicate BD. Although
it remains unclear- whether his fluctuating symptoms
resulted from organic BD caused by IBGC or idiopathic
- BD, other psychotropic agents with mood stabilizing
properties might also have ameliorated his symptoms.
In addition to considering the possibility of neurode-
generative disease such as IBGC, careful psychiatric

— 629 —

interventions are extremely important to avoid over-
looking trcatable catatonia associated with mood disor-
der in cases of ASD presenting with both prominent
dystonic features and apparent fluctuation of the mood
state,
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