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STEPPINGSTONES TO THE PSYCHOSOCIAL TREATMENT OF ADHD

Yasuo TANAKA
Research and Clinical Center for Child Development, Faculty of Education, Hokkaido University

The aim of this paper was to examine
the state of psychosocial treatment for
ADHD.

First, the following findings of
significance were reported from a question-
naire survey conducted in 2007 on 433
physicans with membership in the child psy-
chiatry and child neurology associations in
Japan, and 238 responses from family mem-
bers of ADHD subjects. 1) Regarding treat-
ment methodology, pharmacotherapy, child-
care advice, liaison with nursing/educational
facilities, and psychological approaches
(patient interviews) accounted for 70% of
treatment. 2) Of the treatment modalities in
use, pharmacotherapy and parent training
were considered valid by over 70% of respon-
dents. 3) Among procedures not in use,
parent training was the procedure physicians
wished to adopt most in future, followed by
group therapy, and social skills training
(SST). 4) Psychological approaches (inter-
views) and SST were the forms of support
families wished for their children at levels
comparable to their wish for pharmacother-
apy. 5) Family expectations for support of
the family were liaison with nursing/educa-
tional facilities, provision of childrearing
advice, and parent training.

Second, the importance of the first
encounter is emphasized in the interaction
with parents uneasy with the possibility of
their child having some developmental dis-
order, as a steppingstone to subsequent
psychosocial support.

Findings from a survey on the coopera-

tive framework with childcare/educational
facilities in 2001 have revealed that: 1) Par-
ents were not perceiving the state of coopera-
tion with the facilities concerned as being
good. 2) On the other hand, the facilities
perceived cooperation with parents as going
relatively well. 3) Moreover, cooperation
between facilities was not being regarded as
going very well. The author’s experience
with such collaboration is discussed starting
with recognition of the difficulty of such
cooperation.

Finally, the following three points were
raised as the principal issues surrounding
ADHD support in our country: 1) Explana-
tion to the subjects themselves tailored to
individual stages of development or life. 2)
Understanding and measures required of high
schools, universities, and technical schools.
3) Treatment of concurrent or comorbid
disorders.

This study was supported by a Research
Grant from the Ministry of Health, Labour
and Welfare, and the Ministry of Education,
Culture, Sports, Science and Technology,
Japan.
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Altered white matter fractional anisotropy and social
impairment in children with autism spectrum disorder
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ARTICLEINFO ABSTRACT
Article history: Individuals with autism spectrum disorder (ASD) have severe difficulties in social
Accepted 14 September 2010 interaction and communication, as well as restricted and/or stereotyped patterns of
Available online 18 September 2010 behavior. Previous studies have suggested that abnormal neural connectivity might be
associated with higher information processing dysfunction involving social impairment.
Keywords: However, the white matter structure in ASD is poorly understood. To explore this, we
Autism spectrum disorder conducted a voxel-based, whole-brain diffusion tensor imaging (DTI) analysis to determine
Diffusion tensor imaging fractional anisotropy (FA), 41, > and A3 in high-functioning children with ASD compared
Social impairment with age-, gender-, and handedness-matched healthy control participants. We then
White matter investigated whether DTI parameters were associated with behaviorally measured social
Childhood function. We found that FA and 1, were significantly lower in the ASD group than in the

control group in the white matter around left dorsolateral prefrontal cortex (DLPFC),
posterior superior temporal sulcus/temporo-parietal junction, right temporal pole,
amygdala, superior longitudinal fasciculus, occipitofrontal fasciculus, mid- and left
anterior corpus callosum, and mid- and right anterior cingulate cortex. The FA value in
the left DLPFC was negatively correlated with the degree of social impairment in children
with ASD. Higher 1, values were observed in the cerebellar vermis lobules in the ASD group.
The white matter alterations in children with ASD were around cortical regions that play
important roles in social cognition and information integration. These DTI results and their
relationship to social impairment add to evidence of cerebral and cerebellar white matter
structural abnormalities in ASD.
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1. Introduction

Impairments in reciprocal social interaction and communica-
tion as well as restricted and/or stereotyped patterns of
behavior are core symptoms of autism spectrum disorder
(ASD) (American Psychiatric Association, 2000). To date,
extensive studies have explored the neural substrates under-
lying the social communication impairments of individuals
with ASD using structural magnetic resonance imaging (MRI)
(Carper and Courchesne, 2000; Haznedar et al., 2000; Sparks et
al.,, 2002; Boddaert et al., 2004; Herbert et al., 2003, 2005) and
functional MRI (fMRI) (Critchley et al., 2000; Just et al., 2004;
Wang et al., 2004; Williams et al., 2006; Ashwin et al., 2007;
Wicker et al, 2008; Kleinhans et al., 2009); these studies
support the emerging hypothesis that autism is highly
involved in disrupted brain “connectivity”, resulting in im-
proper information flow (Belmonte et al., 2004; Just et al,,
2004).

One of the most powerful and noninvasive methods for
analyzing structural connectivity is diffusion tensor imaging
(DTI). DTI measures diffusion properties, such as magnitude,
anisotropy (variation of diffusion properties with direction)
and the orientation of anisotropic diffusion of water within
tissues (Basser and Pierpaoli, 1996). A commonly used
parameter of diffusion anisotropy is fractional anisotropy
(FA). FA is sensitive to developmental changes and patholog-
ical differences in axonal density, size, myelination, and the
coherence of organization of fibers within a voxel, and thus
provides an index of the structural integrity of white matter.
The DTI data are deconstructed into three principal eigenva-
lues (14, 4, and 13), which have corresponding eigenvectors.
The largest eigenvalue (i), referred to as axial diffusivity,
reflects the direction of the fastest diffusivity and is generally
assumed to be parallel to the direction of axon bundles in the
white matter. The medium and smallest eigenvalues (1, and
)3, respectively) are assumed to be perpendicular to the white
matter tracts and to each other. Reduced 1, value may suggest
the decline of axonal integrity, and decreased A, or .3 may be a
non-invasive surrogate marker of demyelination. These
values are considered to depict subtle structural abnormalities
that cannot be detected by FA (Pierpaoli et al., 1996; Papadakis
et al., 1999).

Although there have not been many DTI studies of social
impairment in individuals with autism, previous findings
have highlighted white matter abnormalities in the patho-
physiology of autism. Barnea-Goraly et al. (2004) performed
the first DTI study of autism. They found that seven children
with autism (mean age 14.6, IQ>70) showed several brain
areas with reduced FA, including the ventromedial prefrontal
cortices, anterior cingulate, temporal lobes and corpus callo-
sum (CC). Lee et al. (2007) reported the results of DTI analyses
for autistic participants (7-33 years of age) focusing on
temporal lobe regions. In all of these regions, FA was
significantly decreased, and radial diffusivity ((12+43)/2) was
significantly increased. Cheung et al. (2009) investigated FA
and its correlation with the diagnostic phenotype described by
scores on the Autism Diagnostic Interview-Revised (ADI-R) in
children with autism (6-14 years of age, IQ>70). They found
that FA in autistic children was significantly lower in bilateral

prefrontal and temporal regions. In addition, throughout the
fronto-striato-temporal pathways, a strong correlation was
found between lower FA and higher ADI-R diagnostic algo-
rithm scores. In a study by Alexander et al. (2007), DTI
measurements were made on the CC, an essential structure
for interhemispheric communication, in autistic participants
(7-33 years of age). The autistic participants showed lower FA
and higher radial diffusivity in the CC. Thus, the above-
mentioned studies unanimously show abnormalities of white
matter structure involved in social cognition.

In the present study, we considered that it is important to
investigate correlations between DTI parameters of brain
regions and behavioral measures of social function to better
understand the brain-behavior relationship underlying social
impairment in ASD. In addition, information regarding the
entire brain, rather than specific regions of interest, might be
useful in exploring altered brain regions in ASD. Taking into
consideration the heterogeneity and dimensional nature of
autistic symptomatology, dimensional behavioral measure-
ment using the SRS would be very useful because it can
quantify sociocommunicative and other impairments across
the entire child population (both clinical and nonclinical)
(Constantino and Todd, 2003).

To contribute further evidence to the literature on white
matter structure in ASD, we conducted voxel-based, whole-
brain DTI analysis to examine FA, 14, 1,, and 15 in a relatively
homogeneous group of high-functioning children with ASD
(IQ>85) and compared the findings with strict age-, gender-,
and handedness-matched healthy control (HC) participants.
To explore the brain-behavior relationship, we investigated
correlations between DTI parameters and social functions
using the SRS.

2. Results

2.1, Between-group DTI parameter analysis

Brain regions around the white matter that showed signifi-
cantly lower FA in the ASD group than in the HC group
included the white matter around anterior cingulate cortex
(ACC), left dorsolateral prefrontal cortex (DLPFC) (Fig. 1), right
temporal pole (TP), amygdala, superior longitudinal fasciculus
(SLF), occipitofrontal fasciculus (OFF) and the mid- and left
anterior corpus callosum (aCC) (Table 2). Those areas that
showed significantly lower 4, in the ASD group than in the HC
group included the white matter around left posterior superior
temporal sulcus (STS)/temporo-parietal junction (TPJ), and the
right ACC (Table 2). In contrast, brain regions that showed
significantly higher 1, in the ASD group than in the HC group
included the cerebellar vermis lobules (Table 2), particularly in
the white matter regions between the fastigium and parts of
vermis lobules V and VIII, which are near lobules VI and VII,
respectively (Fig. 2). The minimum values of FA and 1, in the
HC group in each brain region showing significant group
differences were higher than the maximum values in the
corresponding region in the ASD group. No significant group
differences were found for the 4, and 13 values in any brain
region.



