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LIntroduction

Autism Spectrum Disorders (ASDs) are se-
vere disorders of development affecting many
children throughout the world; current preva-
lence estimates in the US range up to 1 in 150 ¥ .
There is clear evidence that early detection and
intervention can lead to substantially better prog-

37,50,54,73,84,100

nosis " Early educational intervention

optimizes long-term prognosis, including success-
ful inclusion in regular education classroom S2109L)
Children with autism who develop early language
have better prognoses, and children who receive
early intervention are more likely to develop com-

%100 Tnterventions for children with

munication
ASD may show diminishing returns as the child
gets older s reinforcing the importance of start-
ing intervention early. Since interventions do not
usually begin before diagnosis, early screening and

1% . Repeated screening at pe-

diagnosis are crucia
diatric visits lowers the age at which children are
referred for intervention, and boosts intervention
rates to be consistent with prevalence rates " .
Recently published guidelines by the American
Academy of Pediatrics, ***™ conclude that the
positive effect of early diagnosis far outweighs the
negative effects, and families express the desire to

be informed as early as possible.

a) Department of Psychology, University of Connecticut.
406 Babbidge Rd, Storrs, CT 06268, US

The American Academy of Pediatrics * has
recently recommended that children suspected of
ASD be sent for early intervention, without wait-
ing for a formal diagnosis. This is a laudable goal,
since many children wait for long periods of time
to get a diagnosis, and currently, early interven-
tion agencies may provide minimal or no services
without a diagnosis. However, it is not clear how
the early intervention system in the US will meet
the burden of providing intensive services for all
of these children, since they are already stretched
to provide adequate services to children who
have been formally diagnosed. Johnson and My-
ers (2007) ° | speaking for the AAP, recommend
that if either 3 risk factors (older sibling with
ASD, parent concern or other caregiver concern,
physician concern) or a positive screen for ASD,
are present, referral for expert autism evalua-
tion, audiology, and early intervention (or school
program) be made. This seems a prudent course,
which will allow most children at risk for ASD to
be detected and treated early. However, there is
no widely accepted, fully validated screener for
ASD, and the AAP recommendations would seem
to depend at least in part on the accuracy of the
formal screening process. In what follows, we will
review some of the current candidates for autism
screening instruments, and discuss some of the
theoretical and practical issues surrounding their
use. These issues include the best age for screen-
ing, the validity of early diagnosis and the utility
of diagnostic instruments for very young children,
the use of parent report vs. clinician observation,

general developmental surveillance vs. standard-
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ized autism-specific screening, barriers to stan-

dardized screening, and cultural issues in screen-

ing.
II.What is the best age for autism screening?

Evidence of neurobiological abnormalities in the
first year of life ' as well as retrospective evalu-

18 suggests that symp-

ation of infant behavior
toms of ASD may often be present by 12 months.
The average age at which parents first report con-
cerns is generally around 17-18 months (and re-
cent data suggests some initial parental concerns
at 14-15 mos, with some below 11 mos ¥) - but in
the US, most children are not diagnosed until age
4 or later; this is especially true for urban children
of low socioeconomic status *7801615815)
Researchers have identified some potential tools
for the identification of ASD in younger children.
Infants who go on to develop autism display less
eye contact and diminished social responsiveness
and are less likely to demonstrate vocal or motor

%18 Retrospective studies of home vid-

imitation
eotapes also indicate that autism can sometimes
be detected in children younger than 12 months.
Werner, Dawson, Osterling, & Dinno (2000) '
found that infants with autism are less likely to
orient to their name and can be distinguished
from typically developing infants at eight to ten
months. Osterling and Dawson (1994) *¥ studied
first birthday home videotapes and identified reli-
able differences between infants with autism and
typically developing infants in showing behaviors,
pointing, and orienting to speech. They report
that the frequency with which the child looked
at others served as the single best predictor of a
later ASD diagnosis. Zwaigenbaum et al. (2005)
) found that abnormal ability to disengage and
move one s focus of attention may occur in in-
fants who go on to develop ASD. Despite work in
these and other labs to identify signs of risk for
autism in the first year of life, findings remain at
the level of group differences; there is, as yet, no

group of biological or behavioral signs that are

5 54 % 2008 4F

valid for identifying risk at the level of the indi-
vidual child in the first year of life.

Currently, no reliable biological markers for
ASDs have been identified " (although accel-
erated head growth in the first two years is a
marker of elevated risk, see below) ; this means
that autism screeners must focus on specific ob-
servable behaviors in order to identify children at
risk for ASDs. Most of the evidence about the ef-
ficacy of early screening applies to children above
the age of two, and since the clinical presentations
of autism may differ by age, screening procedures
that work for older children may not be valid in
younger age groups %) Research has shown that
two-year-old children with autism present primari-
ly with symptoms from the social and communica-
tion domains, particularly with negative symptoms
such as delayed speech, decreased imitation and
pointing, and a lack of eye contact and symbolic
play. The positive symptoms (unusual sensory
and motor behavior and resistance to change)
may not yet be present, which can make early
screening difficult * . Stone et al. (1999) ” found
that impaired use of nonverbal behaviors, delayed
speech, and deficits in social and emotional reci-
procity were the most prevalent characteristics in
young children with autism; behaviors from the
domain of repetitive interests and activities were
endorsed with less consistency for this age group,
which suggests that these behaviors may have
limited utility in identifying two year olds with
ASDs.

Another difficulty with screening before age
two is the possibility of a higher false positive rate

18 Although screening

for the youngest children
data on very young children is quite limited, the
fact that some children show early developmen-
tal concerns that later resolve suggests that false
positive rates may be higher for this age group
® Many clinicians are concerned that this high
false positive rate will raise unnecessary concerns
and that parents of children who are screened and
incorrectly suspected of an ASD may suffer un-

128

necessary distress '® . However, recent research
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suggests that the high false positive rate in the
younger age group is unlikely to raise unneces-
sary concerns for caregivers because the major-
ity of the children who falsely screen positive for
ASD are not typically developing. Pandey et al.
(2008) * reported on a large sample of younger
(16-23 months) and older (24-30 months) low-
risk (unselected population screen) and high-risk
(referred for early intervention but not yet diag-
nosed) children who were screened with an autism
specific screener (the Modified Checklist for Au-
tism in Toddlers (M-CHAT)) . While positive pre-
dictive power (PPP) was good for the high-risk
younger group, and for the high-risk and low-risk
older groups, PPP was only .28 for the younger
low-risk group. However, 72% of this group were
diagnosed with a specific developmental disorder
(ASD, language delay, or global developmental
delay) , and only 8% of the false positive children
were judged to be typically developing. Therefore,
unnecessary alarm is not likely to be a serious risk
for the large majority of even the young low risk
children.

One likely reason for the lower specificity and
higher false positive rate in the youngest age
groups is that a significant number of typical
children may show mild, transient delays in lan-
guage and joint attention, or that normal develop-
ment includes significant variation in the age at
which language and joint attention milestones are
achieved. These children may screen positive for
possible ASD at age 12-15 months, but then catch
up by 18 months.

Another risk associated with screening before
age two is that the screening will miss children
who regress after they are screened. A subset
of young children, around 20-40%, who are later
diagnosed with ASD, appear to develop typically
and then show a regression and later emergence

116,121)
820 However, most cases

of autistic symptoms
of regression occur before age two, with an aver-
age onset between 15 and 21 months.,, These chil-
dren would likely be identified by screening at

24 months **%™ _ Screening at 24 months rather

5 54 %5 2008 4

than 18 months may have improved sensitivity
due to the fact that children who regress after 18
months will be identified at 24 months * . Addi-
tionally, regression after the age of two is seldom
missed by parents or professionals. Therefore,
one screening at 24 months, or screening at both
18 and 24 months, is likely to identify the largest
number of children without compromising specific-
ity.

In the United States, well-child visits are ad-
vised at 18 and 24 months and the American
Academy of Pediatrics recommends autism specif-

B0 A recent study

ic screening at these ages
% confirmed the feasibility of an 18-month autism
screening in a pediatric setting (90% of parents
participated) but reported a sensitivity that was
not satisfactory for a one-time screening of devel-
opment. These findings suggest that two-point
screening may be more effective at identifying
ASDs than a one-time screening. However, a two
time point screening is more costly and may not
be feasible for a general population model.

There are drawbacks and benefits to screen-
ing at different ages and the best age for autism
screening may have to be identified by a series of
longitudinal studies that screen and follow a co-

hort of children over many years .

At present,
the data seem to support screening at both 18 and
24 months, as recommended by the AAP. If only
one screening is done, 24 months will be more
accurate than 18 months, while still allowing for

intervention to begin quite early.
II1.Validity of Early Diagnosis

One barrier to screening at age 18 or 24 months
is the belief that a diagnosis of ASD made at that
age, or shortly thereafter, will not be reliable or
valid. However, a growing literature indicates that
a diagnosis of autism is valid and stable when the
diagnosis is made as young as age two 61661794108
In a follow up study of children referred for pos-
sible autism, Lord (1995) ™ reported that 88% of

a sample of 16 children who were diagnosed at
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age two with Autistic Disorder received an inde-
pendent confirmatory diagnosis of at age three.
Similarly, Stone et al. (1999) ' reported that 95%
of a sample of 37 children diagnosed with ASD at
age two retained the diagnosis at a one year fol-
low up. However, the research suggests that while
a diagnosis of Autistic Disorder is generally stable
over time, a diagnosis of an autism spectrum dis-
order, such as pervasive developmental disorder
not otherwise specified (PDD-NOS) , is less stable.
In a sample of 172 children, Lord (2006a) ™ found
that diagnostic stability at age nine was very high
for those with a diagnosis of autism at age two,
but it was less high for those who had received a
diagnosis of PDD-NOS. However, Chawarska et al.
(2007b) ' noted that children in their study had
a high short-term stability of PDD-NOS.

Stone, Lee, Ashford et al (1999) " and others
found that several of the diagnostic criteria for
ASD in the DSM-IV cannot readily be applied to
children under 3 years old. In particular, stereo-
typed motor behaviors and resistance to change
may not appear until later (if they do appear in
Z2-year-olds, they may be confirmatory of a diagno-
sis of ASD, but children with mental retardation
or sensory impairments may also engage in such
stereotyped behaviors) . In addition, elaborate
pretend play is not developmentally expected
at this age, especially in the presence of general
developmental delay, nor is good conversational
ability, and language is often too sparse to judge
whether repetitive language is present. Therefore,
Stone et al suggest the following four criteria for a
“provisional” diagnosis of ASD at that age: three
of the four social criteria (nonverbal communica-
tion, joint attention, and emotional reciprocity, but
not impaired peer relationships) , and language
delay. Although these criteria have not yet been
adopted by the APA or incorporated into a new
DSV, if all four criteria were met, the child would
meet criteria for PDD-NOS, so the current practi-
tioner can use them in this way.

Several authors have attempted to discern

which of the commonly used diagnostic tools are
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most valid for use with young children. Measures
such as the Autism Diagnostic Observation Sched-
ule (ADOS) , Childhood Autism Rating Scale
(CARS) and clinical judgment, which permit a
diagnosis of PDD-NOS, appear to be more valid
for use with young children than measures such
as the ADI-R which include only classification as
Autistic Disorder vs. non-autistic *™"¥ . This lim-
ited validity with the youngest children appears
to be due primarily to the fact that ADI-R autism
requires the presence of repetitive behaviors or
restricted interests. Several authors have reported
that a significant number of young children who
later receive a diagnosis of an autism spectrum
disorder, do not exhibit restricted or repetitive

2 BIOTOD  When repetitive be-

behaviors at age
haviors and/or restricted interests are evident in
young children, they may be associated with more
negative long-term outcomes " . Conversely, when
those behaviors are not evident at two, there is no
guarantee that they will not develop later.

Cox et al (1999) * report on a study of chil-
dren aged 20-21 months, in which they assessed
agreement between the ADI-R and clinical judg-
ment based on DSM-IV criteria. They found that
the social and communication domains of the ADI-
R agreed with clinical judgment, but the repetitive
behavior domain did not. Cox and colleagues fur-
ther reported that when they reduced the criteria
for the repetitive behavior domain, sensitivity of
the ADI-R improved but specificity was reduced.
99)

Saemundson and colleagues (2003)
similar results using the ADI-R and the CARS in

reported
a sample of slightly older children. Ventola et al
(2006) " reported on a study of 45 toddlers with
a mean age of 22 months (range =16-31 months) .
They calculated agreement between the ADOS-
G, the CARS, the ADI (either Revised version or
Toddler form) and clinical judgment based on
DSM IV. Ventola reports significant agreement
for the diagnosis of autistic disorder between the
ADOS and the CARS, between the ADOS and
clinical judgment and between the CARS and

clinical judgment. There was not significant agree-
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ment between the ADI-R and any of the other
measures. In a second series of analyses, Ventola
calculated sensitivity estimates for the ADOS, the
CARS and the ADI-R as compared to clinical judg-
ment. Both the ADOS and the CARS had high
sensitivity rates (97 and .89 respectively) while
the ADI-R had relatively poor sensitivity (.53) .
Chawarska, Klin et al, (2007b) ' reported similar
findings.

In addition to concerns with the utility of repeti-
tive behaviors as a criterion for diagnosis, several
caveats in the use of any diagnostic tool with
young children seem warranted. First, diagnostic
accuracy is improved when information is gath-
ered from multiple sources and through the use of
multiple tools. Second, all currently available tools,
with the exception of those designed for use with
infants, require that children have a mental age
of 15 months or greater. Using tools such as the
ADI-R or the ADOS in children younger than 15
months may result in misdiagnosis of children who
have significant developmental delays but who do

. 11
not have autism V.

IV.Specific Screening Instruments for Autism

Increased awareness of the importance of early
detection of ASD has led to the development of
several screening tools. Most of these have strong
evidence of inter-rater and test-retest reliability,
and consistently distinguish children with ASD
from children with typical development; many of
the measures distinguish children with ASD from
children with other developmental delays as well.
One shortcoming in the development of most of
these measures is that they have been used to
identify children with ASD from a sample of chil-
dren with known or suspected disabilities. Few of
the measures have been evaluated as population
screens that could identify children from an un-
selected group. Even fewer have been evaluated
longitudinally in order to identify false negative
or false positive results. While more research is

needed on all of the existing measures, consider-
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able progress has been made in this area in recent
years. The following discussion is not an exhaus-
tive list of such screeners; additional ones are ap-
pearing in the literature on a regular basis.

The first screening tool designed to identify
symptoms of autism in toddlers in the general
population was the Checklist for Autism in Tod-
dlers (CHAT) , developed for use by home health
visitors in the United Kingdom ® . The CHAT
included nine parent report items, and five items
observed by health visitors. Initial reports based
on a population study of 16,000 children sug-
gested that most of the children identified by the
measure as being at high risk for autism (n=10)
received a diagnosis of autism; the remainder of
children identified by the CHAT received a diag-
nosis of developmental delay (n=2) . Follow-up
of the population sample, however, revealed poor
sensitivity, such that approximately 62-80% of
children who later received a diagnosis of autism
were missed by the CHAT *” . Charman and Bar-
on-Cohen (2006) '” note that the original CHAT
asked parents if their children had ever engaged
in behaviors of interest. They suggest that poten-
tial reasons for the low sensitivity of the CHAT
may include the fact that parents of children with
ASD positively endorsed typical behaviors even
if those behaviors occurred very rarely, and that
typical behaviors may be observed in children
with ASD but with diminished frequency. Baron-
Cohen et al (2002) ® addressed these concerns
in a revision of the CHAT called the Quantitative
Checklist for Autism in Toddlers. The Q-CHAT
contains 25 items including several reflective of
behaviors from all three domains specified in the
diagnostic criteria for ASD, and it offers a five
point response format, ranging from 1 (no symp-
toms) to 5 (maximal symptoms) . Initial pilot data
suggest that children with ASD score higher on
the Q-CHAT than unselected controls, and autism
symptoms as indexed by the Q-CHAT appear to
be normally distributed in an unselected popula-
tion. The authors are currently conducting a large

scale epidemiological study to study the utility of

11
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the Q-CHAT as a population screening tool for
ASD .

The CHAT was adapted for use in the United
States by Robins et al (2001) *. This group
retained the original 9 parent report items, elimi-
nated the home visitor observation, and added
fourteen parent report items, mostly related to
early social-communication and joint attention.
The Modified Checklist for Autism in Toddlers
(M-CHAT) is a 23 item (yes/no) parent report
checklist designed to identify signs of ASD in
children aged 16-30 months. In an initial study of
1122 unselected children and 171 children referred
for early intervention services, the M-CHAT suc-
cessfully identified children with autism at age
two. The authors selected six items which loaded
most highly on discriminant function analyses as
critical items. Failure on any three items from the
entire screen or any two critical items resulted in
a positive screen. Although final estimates await
follow-up data, discriminant function analysis
found high classification accuracy, but PPP was
estimated at .36, which is quite low. A follow-up
interview was added to the screening protocol to
provide additional clarification for children who
failed the initial screen. That procedure resulted
in a decreased false positive rate and yielded an
estimate of .68 for PPP. Most of the children di-
agnosed with autism in this study came from the
high-risk group, so the authors could not fully ad-
dress the utility of the measure in an unselected
population.

A second study by the same group *? at-
tempted to address that question and reported
M-CHAT data from 3793 new children, most of
whom (3,309) were screened by pediatricians
during well-child visits. The remainder of the
sample (484) were screened during intake with
an early intervention service provider. The au-
thors replicated reliability estimates from the
earlier study and reported internal consistency
estimates of .85 for the entire M-CHAT and .85 for
the six critical items. Three hundred eighty five
children screened positive on the M-CHAT, and
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137 of those received a diagnosis of autism, result-
ing in a PPP of .36. When the follow-up interview
was added to the screening process, 185 children
screened positive on both the M-CHAT and the
follow-up interview. Of those children, 137 were
diagnosed with ASD, which resulted in a PPP of
74. Estimates of PPP for children from the high
risk and low risk samples were compared. When
the follow-up interview was included as part of
the screening, PPP for children from the high-risk
sample was .76; PPP for children from the low risk
sample was .65. Without the follow-up interview,
PPP for the high-risk group was .60. PPV for the
low risk group was unacceptably low at .11, sug-
gesting that the follow-up interview was especially
important for the unselected sample. Kleinman et
al (2007b) * compared children from the high
and low risk samples and noted that while the
non-ASD high and low risk children differed on
multiple variables, the ASD high and low risk chil-
dren showed no significant differences, suggesting
that the M-CHAT is detecting very similar chil-
dren from the high and low risk populations.
Kleinman, et al (2007b) % also reported on a
follow-up of 1416 children from the original sample
described in Robins et al, (2001) * . Of the 2469
children old enough for re-screening, data were
collected from 1,416 (57%) . Of the 161 children
who were evaluated at Time 1, 120 (75%) were
In addition 11 children

were evaluated at Time 2 because they had failed

re-evaluated at age four.

a screener at Time 2 or were suspected of having
autism in the interim by their healthcare profes-
sional. Of the new sample of 131 children, 80 re-
ceived an ASD diagnosis, 39 received another di-
agnosis, and 12 received no diagnosis. Based upon
the screening results at Time 1 and the evaluation
results at Time 2, PPP was .38 for the M-CHAT
alone. When the follow-up interview was included
as part of the screening, PPP improved to .59 from
Time 1 screening to Time 2 evaluation. As noted
above, children who passed the M-CHAT at time 1
were re-screened by mail at Time 2 and additional

efforts were made to identify missed children. Fif-
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teen possible misses were identified, all of whom
were evaluated, and 7 received a diagnosis of an
ASD. Thus of the 80 children diagnosed with ASD
at Time 2, 7 had been missed at Time 1. While
it was not possible to evaluate all of the children
who screened negative on the M-CHAT at Time 1
to identify all potential misses, the authors suggest
that the value of 91% of children detected might
be considered an upper limit of sensitivity.

Recently several additional investigators have
reported on the psychometric properties of the M-
CHAT in the United States and in other countries.
Fine, Weissman, Gerdes and colleagues (2005) *
used the M-CHAT successfully to screen children
with 22q11.2p deletions for autism. Eaves, Wingert
and Ho (2006a) ** examined the M-CHAT in a
group of 84 children aged 24-48 months referred to
a specialty clinic for possible autism. They report
that 64% of the children who failed the M-CHAT
were diagnosed with autism, and the majority of
the remainder had more than one diagnosis includ-
ing developmental delay and language disorder.
They report that the sensitivity of the M-CHAT
was .92 for the total score, but specificity was low
at .27. Follow-up questions were not used to re-
duce false positives.

The M-CHAT and the CHAT have also been
translated into Chinese and used with a sample
of 212 children with mental ages of 18-24 months,
about half of whom were diagnosed with an au-

BU " These authors com-

tistic spectrum disorder
pared the 23-item parent report scale and their
4-item observation measure. They report that fail-
ure on any three M-CHAT items resulted in sen-
sitivity of .839 and specificity of .848, while failure
on any two of the four observation items yielded
sensitivity of .736 and specificity of .912. They
also used discriminant function analyses to select
items which best identified children with autistic
spectrum disorders. The authors identified seven
items which overlapped to a considerable extent
with the six critical items identified by Robins
et al. Like Baron-Cohen et al (2002) ®, Wong et

al initially converted the parent response items
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to a dimensional scoring system, but they later
collapsed the dimensions into a pass/fail format.
Wong et al recommend using the M-CHAT as
an initial screen to be followed by observation of
those children who fail the screen. Children who
fail two of the four observation items should be
referred for comprehensive evaluation.

Kamio and Inada (2006) ** constructed a
Japanese version of the M-CHAT and assessed it
with a sample of 659 children coming for a health
screening at 18 months of age, in Japan. They
used the screener in a two-stage procedure, as
do the American authors, with an initial parent
form, and a follow-up interview to probe the failed
items. Fifteen children screened positive and were
given diagnostic evaluations; of these 15 children,
11 were diagnosed with an ASD, resulting in a
PPV of 73.3. Items found to be most discriminating
of ASD related to social interest, imitation, joint at-
tention, pretend play, and language. Thus, as with
the Chinese study, the most critical items were
similar to, although not identical to, the critical
items found by Robins et al (2001) * and tapped
the same domains, primarily social.

Most recently, the M-CHAT has been used
in a study of 228 children, about half of whom
screened positive for ASD, in nine Arabic speak-

1% The authors report sensitivity of

ing countries
86, specificity of .80 and positive predictive value
of .88, but their study did not include a population
sample.

The Early Screener for Autistic Traits ? is a
level one screener designed for use with 14-15
month old children, which has been studied in a
population sample. The ESAT consists of four-
teen parent report items, which include a variety
of play skills, as well as items reflective of early
social communication. Dietz et al screened 31,724
Dutch children in a two-part process. Initially
children were screened at well baby visits using
a four-item questionnaire administered by physi-
cians. A psychologist using the 14-item ESAT
then evaluated children who screened positive in

their homes. Children who failed three or more
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items were invited for a comprehensive psychi-
Eighteen children with ASD

were detected and an additional 55 children were

atric evaluation.

identified as having developmental concerns. This
yields a PPP of .25, although none of the children
identified by the ESAT were typically developing.
Children who received an ASD diagnosis were
re-evaluated at age 42 months, and stability of
diagnosis was observed in 14 of 16 children. Two
children no longer met criteria for an autism diag-
nosis; in addition, two children met criteria for a
diagnosis at age 42 months, but not at the earlier
assessment. The authors report that the tool is a
promising screener, but they note concerns with
the false positive rate, and with the fact that many
parents declined further evaluation at each stage
of the process (31% declined following prescreen-
ing and 27% following screening with the ESAT) .
Comparison of the number of cases detected by
the ESAT with prevalence figures cited by the au-
thor suggests that the sensitivity of the test may
be low. In addition, the requirement that a mental
health profession administer the measure reduces
its utility as a screening tool.

The Social Communication Questionnaire (SCQ),
is a 40 item parent report measure, originally de-
signed for use with children aged four and older
19" Tt is based on the Autism Diagnostic Interview
- Revised, and was originally titled The Autism
Screening Questionnaire. Despite early evidence
of strong psychometric properties with older
children, data regarding the use of the SCQ with
younger children has been less compelling. Eaves
et al (2006a) ** report sensitivity of .74 and speci-
ficity of .54 using the SCQ with a sample of 94
children aged 39 to 75 months. In a second study
Eaves, et al. (2006b) * | described the use of the
SCQ in 151 children aged 36-82 months, about a
third of whom had ASD diagnoses. They report
sensitivity and specificity estimates of .71 and .79
respectively, with lower estimates for children
with high verbal IQs. Allen et al (2007) " pres-
ent data from a sample of 81 children aged 26-84

months, referred for assessment. They report that
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sensitivity and specificity estimates for the entire
sample were .93 and .58 respectively, but esti-
mates for the sub-group of children aged 2-3 years
were .89 and .29 respectively. Wiggins, Bakeman,
Adamson & Robins (2007) ¥ examined screening
validity of the SCQ in a sample of very young chil-
dren referred for early intervention. They report
that the recommended cut-off score of 15 yielded
sensitivity of .47 and specificity of .89. When they
adopted a lower cut-off score of 11, sensitivity and
specificity improved to .89 and .89 respectively.
They suggest that researchers who use the SCQ
with young children should consider a lower cut-
off score.

The Developmental Behavior Checklist - Early
Screen is a 17-item parent report measure, which
consists of items empirically selected to differenti-
ate children with autism and developmental delay

) Ttems were

from children without autism
selected originally from the Developmental Behav-
ior Checklist, a broad measure of emotional and
behavioral problems in children with intellectual
delays. Gray et al (2008) * report on a study
of 207 children aged 20-51 months, who were re-
ferred for assessment due to suspected develop-
mental concerns. About two thirds of the sample
subsequently received a diagnosis of an ASD.
Children were regarded as screening positive if
they attained a score greater than 11 on the DBC-
ES. The measure yielded strong internal consis-
tency estimates of reliability and good agreement
between parents. Comparison of DBC scores with
diagnosis based upon clinical judgment yielded
a sensitivity estimate of .83 and a specificity esti-
mate of 48. The study is limited by the fact that
the data were collected from a sample of children
suspected of having significant delays, and not a
community sample, and no data regarding long-
term follow-up are yet available.

The Communication and Symbolic Behavior
Scale - Developmental Profile (CSBS-DP) is a
three part system designed to identify commu-
nication delays in children between the ages of 6

122)

months and two years . It includes a 24-item
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parent questionnaire, the Infant-Toddler Check-
list, which serves as a level one screen, although
this tool is not specific to ASD. Children who
screen positive on this measure are administered
a more detailed Caregiver Questionnaire and an
observational assessment of social communicative
behaviors and interactive and symbolic play. The
latter assessment is videotaped and coded for 29
items, known as the Systematic Observation of
Red Flags (SORF) . Wetherby et al (2004) '
evaluated the SORF in a sample of 3,021 children
between the ages of 12 and 24 months, who were
not previously identified with developmental de-
lays, and an additional five children with known
developmental delay. She identified a sample of 18
children with ASD, 18 children with developmen-
tal delay and 18 typically developing children, and
coded SORF items from videotapes of the CSBS-
DP behavioral sample. Inter-rater reliability was
excellent for trained raters (mean Cohen’s Kappa
= 0.94) and significant differences between the
groups were found on 13 of the 29 items. Discrimi-
nant function analysis using those 13 items resulted
in correct classification of all children with ASD
and typical development, and 15 of 18 children
with Developmental Delay. While these data sug-
gest that the SORF may be sensitive to ASD in
children between the ages of 2 and 3, replication
with an independent sample as well as further
study with a community sample are warranted. In
addition, the SORF is labor intensive and serves
as a level two screen.

The Pervasive Developmental Disorders Screen-
ing Test II (PDDST-II) is a multi-stage screening

195 Stage

tool developed by Siegel and colleagues
1 of the measure includes 22 items descriptive of
typical behavior in 12-24 month old children and
is designed for use as a level 1 screen in primary
care settings. Siegal evaluated the measure in 681
preschool children referred for suspected autism
and 256 preterm infants and reports sensitivity
of 92. The PDDST-II Stage 2 is a 14-item screen
designed for use in developmental clinics to dis-

tinguish children with ASD from those with other
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developmental delays. Siegel (2004) '™ reports
sensitivity of .73 and specificity of .49 based on 490
children with confirmed ASD and 194 children
with suspected ASD not confirmed. Stage 3 is
a 12-item screen designed to be administered in
autism clinics to distinguish children with autism
from those with other autism spectrum disorders.
Reported sensitivity and specificity are .58 and .60
respectively ' .

The Screening Tool for Autism in Two Year
Olds (STAT) '%1 was designed as a level 2
screen to distinguish children with ASD from
children with other developmental concerns. It in-
cludes twelve behaviors to be rated from observa-
tion of children in a structured play-based interac-
tion and permits classification of children into high
risk and low risk categories. A recent evaluation

109) -
"included several samples of

of the measure
children with autistic disorder, pervasive develop-
mental disorder and developmental delay or lan-
guage impairment. The results suggest that the
STAT has very strong test-retest and inter-rater
reliability for the high and low risk classification.
The study also demonstrated strong agreement
between the STAT and the ADOS when the sam-
ple included children with autism and those with
developmental delay or language impairment. Chil-
dren with a diagnosis of PDD-NOS were equally
likely to be classified as high and low risk on the
STAT, suggesting reduced sensitivity for children
with PDD-NOS. Sensitivity and specificity were
estimated at .83 and .86 respectively. The authors
note that additional data regarding the use of the
STAT with larger sample sizes and with children
matched for mental age are needed, but the mea-
sure appears to be highly promising as a level 2
screen.

The Autism Observation Scale for Infants
(AOSI) is an 18 item observational measure de-
signed to detect early signs of autism in children
aged 6-18 months. It includes a set of semi-struc-
tured play activities designed to elicit specific
behaviors including eye contact, visual tracking,

social smiling and social interest. Each item is
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rated on a 0-3 scale with higher ratings indicat-
ing greater deviation from typical behavior. An
initial report revealed that the AOSI has good
inter-rater reliability and test-retest reliability at
12 months ¥ . A subsequent study of siblings of
children with ASDs demonstrated that the AOSI
could be used to distinguish siblings with autism
from siblings without the disorder as early as
12 months of age. Sensitivity and specificity in
this sample are 84% and 98% respectively "% .
Further attempts at replication with nonsibling
samples or community samples have not been re-
ported as yet.

A second tool designed to detect autism in 12
month olds has been described by Reznick et al
(2007) * . The First Year Inventory (FYI) is a
63-item parent report measure designed to assess
behaviors that might indicate risk for autism. The
FYI was administered retrospectively to parents
of three groups of children: those with a diagnosis
of an ASD, those with developmental delays but
no autism, and typically developing children. The
authors report that the children with ASD were
rated as being at greater risk than the children
with developmental delays, and the latter group
was viewed as being at greater risk than the typi-
cally developing children " . While these data are
encouraging, they await more information regard-
ing sensitivity and specificity, as well as replica-
tion with a larger sample.

In addition to the Japanese version of the M-
CHAT (see above) , the Japanese have also add-
ed screening for ASD to their health monitoring
system. Honda and Simizu (2002) *' reported on
the Young Autism and other developmental disor-
ders Checkup Tool (YACHT) which is adminis-
tered to children at age 18 months and 36 months
as part of a larger health screen. The authors
report that sensitivity estimates for the YACHT
were as high as 74 percent, although they provide
little information regarding the calculation of those

figures.
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V.Parent report vs. Clinician Observation

The reader will have noticed that the screening
instruments described above use either clinician
observation, or parent report, or a combination
of both. While it is well established that parent
report and clinician observation are essential com-
ponents for the actual diagnosis of ASD, the rela-
tive roles of parents and clinicians in screening
are less defined. Parental concern should play a
large role in any developmental screening because
as Filipek et al. (1999) * note, if there are paren-
tal concerns, there is almost always some type of
problem with development. However, parents may
not be accurate regarding the nature of the atypi-
cal development, and a lack of parental concern
does not imply normative development. It is clear
that skilled clinical opinion can enhance detection
of children with ASDs; Glascoe (1999) * cites
evidence indicating that using a screening instru-
ment along with asking parents to describe the
nature of their concerns improves the efficiency of
the screener. However, removing clinician obser-
vation from the screening process has significant
cost implications for a population based screener
and may make screening more feasible for a wider
range of children.

When comparing the original CHAT, which re-
quired direct assessment by a health practitioner,
to a version of the CHAT that consisted only of a
parent questionnaire, Baird et al. (2000) * found
that at the high risk cutoff, the sensitivity at the
first screen did not differ for the two versions. How-
ever, the authors note that parents in their sample
did produce some false negatives; some parents
reported that their children could point to show
interest or exhibit pretend play although these be-
haviors were not observed by the clinician during
administration of the CHAT Stage B screen.

Similarly, when comparing parental report to
clinical observation in the diagnosis of autism,
Chawarska et al. (2007a) ' found differences in

the severity rating of social behaviors in children
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diagnosed with autism. Parents rated nonverbal
behaviors used to regulate social interactions, such
as eye contact, social smiles, and facial expressions,
as more typical in their children with autism than
did clinicians. Parents also reported better point-
ing and fewer unusual preoccupations. While these
findings related to diagnosis rather than screen-
ing, these findings indicate that there may also be
important differences between parental report and
clinician observation in screening for autism. It is
easy to imagine that parents in some cases will
rate development as more advanced and symp-
toms as milder than will a clinician; this might be
because of the wider experience of the clinician as
well as the possibility that the child shows more
consistent or advanced communication skills in the

home environment.

VI.Cultural Issues in Early Screening

As the reader will be aware, it is not possible
to merely translate psychological tests without
regard for differences in language and culture and
obtain a valid test. This issue has been addressed
by many authors; see, for example, Hambleton,
Merenda, & Spielberger (2005) * for a compre-
hensive treatment of this issue, as well as the web-
sites of the International Test Committee (http://
www.intestcom.org/test_adaptation.htm) and the
American Psychological Association. Even when
the new application is with a population with the
same language but different culture, caution must
be used in interpreting test results, and validation
must be carried out with the new population.

Very little cross-cultural work has been done on
early screening for developmental disorders. Heo
et al (2008) °" reported on a Korean translation
and initial test of the Ages and Stages Question-
naire. They translated the instrument into Korean,
changing items to accommodate differences in
Korean culture, and consulted with developmen-
tal experts and parents, as well as the original
English authors, to try to retain the efficacy of the

screener while accounting for cultural differences.
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Although there were many similarities in the reli-
ability and validity of the Korean and US versions,
there were also significant differences, especially
in communication, adaptive skills, and fine motor
skills. The authors speculate on some cultural dif-
ferences, such as Asian parents feeding their chil-
dren until they are old enough to handle utensils,
while American parents allow or encourage self-
feeding with the hands, to account for some spe-
cific differences in how items were answered and
their predictive value.

There are also few studies on the cross-cultural
detection of autism specifically. Wong et al (2004)
3D translated the M-CHAT and the original
CHAT into Chinese (see above), constructing the
“CHAT-23", and assessed its validity in screening
for autism in China. Seven items were found to be
the most effective discriminators of ASD: imitation,
pretend play, pointing for joint attention, social
referencing, bringing to show, following a point,
interest in other children. Failing any two of these
critical items resulted in a sensitivity of 931 and a
specificity of 768 (of this pre-diagnosed sample) .
Failing any six of the total 23 items resulted in a
sensitivity of .839 and a specificity of .848. Thus,
while not identical to the 6 critical items identified
by Robins et al (2001) °, the critical item set
was quite similar, and the instrument had good
psychometric properties with this new popula-
tion. Kamio and Inada (2006) * (see above), also
found a highly similar set of most discriminating
items, most of which related to joint attention, and
the remainder to language and play.

Three preliminary studies have been done in
the US on the utility of the M-CHAT with cultural
minority families. We investigated whether the
M-CHAT seems to be operating differently among
minority vs. non-minority American children * .
In this sample of 279 children (18% minority),
73% of screen-positive non-minority children re-
ceived a diagnosis of ASD, compared to 66% of
minority children (ns). Total and critical item M-
CHAT scores did not differ between groups; only

2 specific items differed on the initial screener, but
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disappeared when the phone interview follow-up
was done. Results are consistent with the possibil-
ity that cultural and linguistic factors influence the
ways in which underrepresented groups interpret
and respond to the M-CHAT items, or that there
are variations in the signs/symptoms between
ethnic and cultural groups. Despite these pos-
sible differences, PPP did not differ between the
minority and non-minority children, and provid-
ing specific examples on the follow-up interview
seemed to eliminate any population differences.
Another study "V examined age at screening, age
at telephone follow-up, and age at diagnosis for
minority and non-minority children. Despite the
children coming from the same pediatric practices,
there were small but significant, and accumulat-
ing, discrepancies: the minority children were
screened an average of 47 days older, followed
up an average of 62 days later, and evaluated/
diagnosed an average of 95 days later. Therefore,
disparities exist between Caucasian and non-
Caucasian American children in the child s age
when screened for ASD, at follow-up and at diag-
nosis. These differences were not influenced by
the socio-economic status (SES) of the families,
as measured by family income, but may be the
result of cultural dissimilarities in their outlooks
on symptoms of first concern or attitudes toward
help-seeking, or differences in pediatrician practice
with families of different ethnicity; it is possible
that practices serving more minority children,
which in our study were primarily large inner-city
clinics, might be more pressed for time and less
consistent with their screening practice. A final

10 examined parental satisfaction with the

study
screening and diagnostic process (using the Post-
Evaluation Satisfaction Questionnaire, designed
for this study). Results indicate that in general
satisfaction was high and no dissatisfaction with
the screening process was expressed. Caregivers
were ‘mostly to ‘extremely satisfied with the
screening, diagnostic, and evaluation process (M
= 342 on a 14 Likert scale). Furthermore, satis-

faction was higher among lower SES families. No
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significant relationships were found between child
diagnosis and satisfaction. Therefore, parents seem
satisfied with the screening process, and overall
satisfaction expressed was higher among families
of lower SES.

Overall, therefore, very little data exists as yet
on how screening for autism is different in dif-
ferent countries, or with different populations,
although screening with translated versions of the
M-CHAT is ongoing in at least 15 different coun-
tries. The little data that are available suggest
that specific items may function somewhat differ-
ently, and that each application requires investiga-
tion of the utility and validity of specific items, but
that overall there seems to be a high degree of
cross-cultural applicability to the basic early signs

of autism.

VII.General Developmental Screening

Autism screening must be viewed in the context
of general developmental screening and surveil-
lance for multiple types of developmental delays
and disorders. Brief, repeated surveillance of overall
development, coupled with age-targeted formal in-
strument-based screening has been recommended
by pediatric experts on screening * . The Ameri-
can Academy of Pediatrics currently recommends
general developmental screening at ages 9, 12, 18
and 24 or 30 months, and autism-specific screen-

U0 COf course, ages for

ing at 18 and 24 months
screening must depend on when children are seen
for well-child visits or developmental check-ups,
within each country or region. Recommended tools
are described by the AAP (2006) * . As with
autism screeners, general developmental screen-
ers can rely on physician observation, or on parent
report, and within those that rely on parent report,
they can rely on expressions of parent concern (e.g.
the PEDS) * or on parent report of specific mile-
stones (e.g. Ages and Stages ; the PEDS-Develop-
mental Milestones ).

A key empirical question that has not been an-

swered is whether good general developmental
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surveillance, comprised of physician observation
together with eliciting parent concern, can iden-
tify developing cases of autism without the use
of a screener specific for autism. The previous
recommendation of the AAP (2006) * was to use
an autism screen if and when the child elicited
general developmental concern, while the new
recommendation is that all children be screened
for autism, regardless of pre-existing developmen-
tal concerns. Several US researchers are collecting
data that will help determine whether the general
screens, such as the PEDS, detect most cases of
autism; to date, we do not know the answer to
this. One point that seems clear is that use of
informal observation alone, with no structured
screening leads to an unacceptably low sensitivity
of only 20% to 30% for detecting autism SLIOLIO)
However, use of structured screeners for broad
developmental issues, such as PEDS, PEDS-DM,
or Ages and Stages might be sufficient to detect
most cases of ASD.

Several investigators and clinicians have pub-
lished guidelines or advice for specific questions
to ask parents, or behaviors to observe, in the
pediatric visit, in order to detect cases of possible
autism. When tracking language development,
Johnson (2008) %) suggests that pediatricians al-
ways ask about language regression, since parents
may attribute it to an environmental event and
not feel it important to mention. Although lan-
guage regression may be present in other disor-
ders, such as Rett's Disorder and Landau-Klefner,
it often signals autism, and always requires follow-
up evaluation.

Greenspan et al (2008) *” point out that spe-
cific behavioral signs that may be taken as risk
factors for autism must be interpreted in context,
and that specific behaviors such as reduced eye
contact and failure to respond to name might re-
flect shyness, sensory factors, or family dynamics
rather than autism. Therefore, clinical judgment
must be applied to judge the quality of the abnor-
mal sign (e.g. does the avoidance of eye contact

seem secondary to an overall anxious or behavior-
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ally inhibited child, with good eye contact with
mother, or does the child seem more oblivious to
other people?) and the overall clinical picture.

In following the growth parameters of the child,
it should be remembered that the single most
replicated physical sign of autism is accelerated
head circumference in the first two years, with
head size generally normal or a bit small at birth
22438 There is, however, far from a one-to-one
correspondence between accelerated head growth
and autism; some normal children will show some
increase in head circumference, some autistic chil-
dren do not show this tendency, and some families
where the parents have large heads will have nor-
mally developing children with large heads. None-
theless, such acceleration shows striking group dif-
ferences between typically developing and autistic
children, and is present in many autistic children.
Head increase which is not so striking as to trig-
ger a neurological exam or MRI may still increase
the index of suspicion for autism.

Younger siblings of children with ASD con-
stitute a special case; they require increased
vigilance on the part of the pediatrician or other
health care professional. The prevalence of ASD
in younger siblings of children already diagnosed
with an ASD has been cited at about 10%, which
is significantly higher than the general population
risk. However, in our lab and others currently
investigating this question, the risk of ASD in
younger siblings is appearing to be even higher
(closer to 20%) . These have not been epidemio-
logical studies, so it is possible that ascertainment
or other biases have resulted in high estimates.
It is also the case that younger siblings are at
risk for other developmental problems, such as
language delays. They may also be at risk for the
mildest form of autistic behavior, the “broader au-
tism phenotype” , which in many cases, resolves
into normal functioning within a couple of years. It
is therefore important for the practitioner to take
special care with younger siblings, watching for
signs of autistic behavior, but also milder social de-

lays or oddities, motor delays, and language delays
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that may benefit from early intervention.

One reason general developmental surveillance
is so important is that the significance of autism-
specific signs will depend on the mental age of
the child. If joint attention behaviors (initiating
pointing for joint attention, gaze shifting back and
forth to the adult and the object of interest) are
not fully developed until 14-16 months in typical
development ®, then a globally delayed child with
a chronological age of 18 months but a mental age
of 12 months may screen positive on this item (fail
to show the behavior) but it will not necessar-
ily signal autism. In order to indicate a true risk
for autism on most autism screeners, such as the
M-CHAT, the child should have a mental age of
about 14-16 months. In many cases of global devel-
opmental delay, a child who screens positive on the
M-CHAT will go on to merit a diagnosis of ASD,
even if the mental age is below 16 months, but the
results of such screening should be treated with
more caution. In such cases, the social behavior
of the child should be interpreted in light of their
overall development; if their social behavior seems
consistent with their overall developmental level,
and much positive affect and emotional connected-
ness is present, ASD is less likely.

The American Academy of Neurology and Child
Neurology Society Practice Parameters on Screen-
ing and Diagnosis of Autism > suggests that the
following "red flags" are absolute indications for
immediate evaluation: no babbling or pointing or
other gesture by 12 months; no single words by
16 months; no 2-word spontaneous (not echolalic)
phrases by 24 months; and loss of language or so-
cial skills at any age. Johnson and Myers (2007)
) suggest, similarly, that general developmental
surveillance should occur at every health main-
tenance visit throughout childhood and include
the following: eliciting and attending to parental
concerns; maintaining a developmental history;
observing the child; identifying risk and protective
factors; and documenting the process and find-
ings. They suggest, further, that the most useful

very early signs of autism include: extremes of
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temperament and behavior (including irritability
and passivity) ; poor eye contact; poor response
to other's voices, especially to one's name being
called; poor interactive play; more interest in ob-
jects than people; delayed pointing to request or
share; decreased to-and-fro babbling; and lack of
warm, joyful, reciprocating expressions. Johnson
and Myers (2007) *” conclude that general devel-
opmental screening tools are important and appro-
priate for primary care populations and are likely
to detect ASDs in many young children because
of associated language and cognitive delays, but
they are not specific for ASD and their sensitivity

for ASD is unknown.
VIIL.Barriers to screening

Several barriers to general developmental
screening and autism-specific screening have been
identified in surveys with physicians. These in-
clude: lack of familiarity with available tools, reluc-
tance to rely on parent questionnaires, choosing to
refer children to specialists, inadequate time dur-
ing the visit, and inadequate reimbursement for

216 - Although pediatrician training on

screening
screening can lower the age of diagnosis, Holzer
et al. (2006) ** found that this improvement only
lasted as long as the awareness program existed.
However, in this program, pediatricians were pro-
vided with the CHAT, which has a sensitivity of
only 20-36% and requires staff observation; provid-
ing physicians with a more sensitive parent-report
instrument may be more conducive to ongoing
screening. It is apparent that physicians need ad-
ditional education about the importance and avail-
ability of autism specific screeners, and, in coun-
tries that rely on insurance payments, such as the
US, that reimbursement for screening is essential.
Organizations such as the American Academy of
Pediatrics, the Centers for Disease Control, and
Autism Speaks, are accelerating their awareness
and information campaigns and hopefully, these
will have a significant effect on screening practices

in the US and other countries in the near future.
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IX.Conclusions and recommendations

Many questions concerning early autism screen-
ing remain unanswered. Among them are: (1) what
screening age gives the best balance of accuracy
against opportunities for early intervention; (2) can
general developmental surveillance detect most cases
of autism or are autism-specific screeners necessary;
(3) are different questions needed to detect autism in
young children in families from different cultures or
language communities; (4) what is the most effective
balance of clinician observation and parent report.

However, the development of autism screening has
advanced to the point where it should be routinely
used in pediatric surveillance of development. The ad-
vantages so clearly outweigh the disadvantages that
universal screening should be a recommended and an
achievable goal. The current recommendation of the
AAP, that is, ongoing general developmental surveil-
lance from birth into school age, and autism specific
screening at 18 and 24 months, is not yet supported
by empirical data, but constitutes a cautious and rea-
sonable approach that is likely to detect most cases of
ASD and provide early referral for intervention. The
availability of effective early intervention, of course,
is a separate matter. Here, too, as with screening, we
need a combination of carefully done research and the
political will to fund effective intervention, so that the
highest possible number of children can reach their
full potential.
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Learning ability and sleep disorders in pediatrics
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Kenichi Kuriyama

L BEMRIC & 2 et s - ik

INFE T, MERIZHPOINENC X 2957 % M5 L.
IR B L2 R AT 8% L\ 9 Homeo-
stasis MEFFD 72 DIHEREL TV B EEZ BN TE 72
FRE HhOREITEEAHE T & BRIREE DS X D R
BCBAL L T 22573 IEIRES b IR 2 2
F 7SS TSR VIR R § 5 & 4 —/3—
t— &R CToDIRIAE AR Ly B SE 36
%5 & L BITRAD W E 5 2 EDHENT WS 29,
NS DORERRIE, S - BRI & IR BR D IS L
(HBIRE) . HhoMsm - SAEENICEIAN Tw e
I AN F —ONOEIH % S ERE MR RES o In]
BUTLE e ¥ AT MTHEICT B 2 & T, Rk 2 [l
(RE) MEZIGELBE oM EN ESES, &5
VSEAEI] S S SN IEIRD & ) —D DEE L HRRE &
LC, iR - mfkhgsyons (11,

BN %R L LR EAZE < Sl aako#
RICEICHE T 52 E S (BLR ) 5218 (Declarative
memory) IZB W T, HHIZHH L 72 Mk A IR %
WIEEHENZHED»ME. L BEIMICRES R
R BB EPHLPIIENTWSE WP, F 72,
AR = REEHEROPAN OEB I FICHES 5 T
B & (JEMLE ) FETE (Procedural memory) (2B W T
by HHISHEE LB AR 12T X D A%
D, FCEFREIESERGICKET S Y E5
IIBE OERIEZ 53 2 IS BT, IR

a) ENZAEH - fE L 2 v — KEROREITZERT IR PR
Department of Adult Mental Health, National Center
of Neurology and Psychiatry, National Institute of Mental
health
T 187-8553 HULLHR/ N /N 1] 4-1-1
4-1-1 Ogawa-Higashi, Kodaira, Tokyo, 187-8553
kenichik@ncnp.go.jp

WCEIE A EEMTNEET N, EEEFHES
TEMFMOENTHEY ¥, Bee BFBICBVTHERD
FEVEAHER ST g 9300 = 5 L2z kiR
OFLEEA - ALIZHREHEEIC BT 2 BRI
M EFERIC, Mk % update LITA R FREZ HIST
% Z L TERBIC R ) 2 HEREEIC2 LS ¢, #H
DB @IS ) 210 L 885 7200 EEREFTRT
B O BRI & LB ICHOM R &
L CRHDOBIOHKEZH-> Tnb EEZ b5,

IL /MRICHE T SR P DA - LD

ARTH NS ORREZ i 2 TV B AR S L
TV 9A, D 12K F TORRZ LI L0
Z8C, HEEOMN 2T 5 HE W EEE (Word
pair associate task) #17o 72K, RICFEE LT
Be7z HATBPNEMRDEE L, ZORITITE 2 5 EfF
FOWIMIR SN o /z—FH T, BUIFEH LT
72 H 1T Y BRI IZ IR ST S 37, B
CIEMERAHM L 72 (K 2)e Zhud, FIFEEE DR
R TH o 7212 phb b3, MERZ LGS
FREIEMRS T LR R LTS Y, TR &S
BV THHBRIC, TER2AL 11 RO/MNEE R L
L7HIgET, ¥4 ¥V 7 Fhi & 258§ 5l aE
(Serial reaction time task) 2B\ T, FEIRZIZO
LI WA A57BDd Sz P (K3) o

)5y AT EOFREICB VT, EREZIC
SORENC B L 72— D 7 4 ¥ o 77 & SORMED 2
—XDIAE Y TDAE— FEDPIEMY, MERZ X
S FE RV AR T E O DG E D DI
L. AETIHMERZICHE O E D HEIRZ 1
SFE RV AR HE OB S e
mofz (HM3B)e ZHIIEAENRTORES AT
LADENI K BT RREATRIE SN D,
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Homeostasis#EFF

G Ak
(FF)

X1

BERR (S A ADIEE M (Homeostasis) ##5(C3 DOMEEDY S BT 5. 1 DEBBREKL SHMSNTWE. £
ICBHDEEE Y R— T 2-0ICEFEOERT 8. 2 DBIEEPICR I IMERPBREFICLDE 4 —
Tk, REECHBIKREZEALIEIIETHESEZBIETHS, 1 DEDBERIIEHF - BZEEZ
TEIBRYBVILDIZETHZENICEL 2EBULEEBIETH 2P, 2 DEDBRR L EZEHE S £1B1R
BRICZEIRY A2 EE - BB AREBRETH S, 3 DBIC. BIETEE - MIbIC & 2R EICA
2THhY) . BERBICEFELL-ARTE. BRPICEKTINI2@ERy b7 -0t - BEEICLY . 2R
BICHEBOEMELVUIFILOALEVWIHTHRERERT 5, 2hd 2 DENBEREKICHEEE EHEHE
VERLPT, DELHRR Y NT— 7 &5k - BEET3/-0ICEBEBEAERT 2 £ 5 O BENDRERE
DVEDEEZDBND, Th5 IEBEVRRATIENRENDECICEFEICEETH D,

A
B [] HE [
B e *2
[ | e [ =R |
Eat BE1 BE2
B soq P<05
n.s. B F*
B 4.0 1 B%*2
%1 P<.005
) [
% 3.0+
Ed
1 204 |J_‘
e
s
0.0 |

Wi s SN - SRR

X 2
Xk 3) &£ WekZE, A:Word pair associate task Z HiZ2f) B OEICHHIFEE 217V, BERZ & - 1-2E HOH
EHED 2 OFERBELT O (IR - REER) &. WHOICHBFEE 2TV, MAOKS S UERZEOR
HeAD 2 B4 REETHOR (R - EREY) O2H CTHAREREEE T 5, B: B4 1 REXEE LEH
T3¢, ER-BEFICSVWIEREICREREI SV, BR-REN TRBE 1 RECHLE 2REOKMEIC
EVEVSY. Bl - EBRFECEBE1 SUBE2REORBIERICE., ChODER» SEREE-%E
OBEFRBEFICKBRIENRBDSNDZZENIDPN A B,
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Xk 12) &WUHZE, A ¥IH1%E (Serial reaction time task) Z#1H DEEIZITV., ERZE/-ZHOHICH
ERBEETHOH (BEH) &, HFEL2YAOHICITV., BEAEITVHORICEAREELZITOH (KE
B) O280%FE  BAFRENRERERT S5, BT I 7 IIRMICKILL 2—XD 71 B2 T & Xkt

PEV—XDEMAETORGEBEERY ., FHTIE. BEHBCREORTCEBEIIRS T —H. XA
TIIAEDORECHEZEZICEREEIROSN T MEORCHENS &6 ICHITIRBREEE> /-, BEFHTIE.
FEHTRIBAEORGCHEAEICAREILII L. XATREEDORECHEZEIRRED L,

WA ENRORIEY A7 2213, BEWREET
WX Y A T AICBWTEEDOIHNIE VDD 5
CLEDIRENTWV S, Tl &Gt 3 MBI IZIT
L. DBEOREWGERICBW THEBBZEN D WS
AR s RTEB Y PP i TE SR
BN & TR 2 IS EDP L Z s hTwg ¥
B8 EROBFLEIC BT BIRA & /NB OIS ERE L
BRI, WATETFREEEOERICE
SHRBEOEEZIMbo 72, XROHELIA VT
Heabi A5 < BRI A2 (08 S NEAN AT 13E L 72012k
L. MECTIRESWREOERZAMERZ ICH RS 1
2 Wi, URD Y L % L L Ok DFH
ENFUT, WH & DTl X LEER O AP MEREIC
WER S NHEMNZE i o 72FHc L B L EZ 5N Db,

JN T AN MR < M IR 0 o 5 7 & TR D B -
AR bIL L. 29 LziilEEs - ko
AREE SN B REESHE ShTwe 9%, 5%
BWHONLZBW T, EROMENRE - FHiE)
DI D BB E BT TR 2 R E§ 5 i ot
Wz Tnwb,
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ML /DD NEHHE I X 2 MR R oD 36

KETIXIAE 17% 225 20% O/REAH BMI30% Lh
FoRmETHLEVDRTEY, EETIEZNE
S HIC k% 25% Hi AR TH 5 & v ) i
Bd Do T 19 EEDDHEN BT B FA
RIS X B L. BERI62 EA ST 8 FEFE T 10
AL & PR 9 4ED S 18 4E F T 10 £ /v
FH (6~ 143%) ORBEILERRD . FE
DAFTHAT 1.003 5 TH % DI LIKE ORI
L2 fECTh Y. HRIZH L TREOm LR L
TWD I EDHR Do [HFHA T oM B
THHI0FET L DOIFEL D & 116 I B
ASEEIN L. 2008 4FREf T 81% & SN Tw b,
BMI30% BL 1 &) oK FEE 0 JEdE 12 89 5 &
RN LD SRR T 545, BOKFENS
BAE L 72/ N OB AL OBEINITH L E VR D, T
D/ YRR DB RE V78 I o [ R 0 o 5
DMK E TR L 72 > T b,

JIE §if (& i I NP0 5% 25 (Sleep disordered breath-
ing; SDB) OV A2 7727 % —D—2ThbH, ftF
1) 7 975 RE V3 B HIR PR A - AE B A (Obstructive sleep
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apnea syndrome; OSAS) T®» %, MiiiH O%4.
Y ORI X 2R AR REREDRA L 2D,
SHWCHAFR/MOMBHN) A 7 708 —% KT
% TR & 2 5GEZ2 12 X ) OSAS OF%EIR
HEBHIHEALT B, OSAS O FEH TIRIEIRH A
2310 B EAEIE Uy BRI O R 3R 55E - B
AT, ZBLRFESIES LA T 5, Zhick

Dk EEBEROSASHELL . RV WS . 5l &
BEEML VWO E BT 5 & THRAEMUER
WCHIKT B0 MBIRASEIE L 2 SN D T LICX
Dy HRISEEDORK EHIRD 2L, ATIES
MEEFOFRRARE LB EIELEKNE LD,
EIEGI TR TIERIT I H B, DMED
Yitr. HHOBEORKRLEIRD 1T T, HHA
Pt PO T % EOBATEN R 25| E 2
T2, FEPORIY 2% #IB D ARITR D A
LT, FEHOENEEVHETELS Y,

SDB % & D3 % v T H A BT 1Q AMIEK
V(86 %7 101) FHAT6 A S 16 i D 19 % ® SDB
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o B 512, 2884 %D 11k 5 14 i O D i
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SDB % 0 F ik O ER K % BB s (Atten-
tion-deficit hyperactivity disorder; ADHD) FED%iE
RiZ. 2B ADHD &3 Nns 2 &b D% v,
FEBET8H{D 5D 13K E TD 78 4 SDB JRIC
AR ZWH 2 EIS T 5 2. 28% CH725 2250
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% 2 & T AN ORENREEE O FRE T Fi 1)) &2 ANh
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1 TRU ZBEIRIC & B 1M (Homeostasis) HMERAREED.

E G D AL
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HERREE S SBEIRODE - ENICEE SN D &, NE

BV TILHIBANEE TR 5 © 2 3§ ORFEEIERPICHI 2 Shiun o, AERICEPOERY HERET
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. BEPICERY U BEROREICEPTE R LB
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FLTE - FHOFEIIBWT, FFICIEROE O T A
B P T RMEZ M SRR LT\ 5b, HEIRIK
oAt - EERRIE RN (Longterm
potentiation; LTP) &M - TH Y ¥ P i
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ERBEOFHELFET LI bR oTwDE Y,
e HI 2 338 P A 3 U IR A 3 S 6 & C DR
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HARONZE W), TIITHAIRER Y72 D 12k
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MEAEHCHEPF T EEZOND, P

2. WIS, BEHBIRBEEO L2 TH, Sl
BETEHL, RN BOYEIENTHL
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HAWMIEITB O ESZFHLZFE LT, X%
BWTHALZ LW Gh ol

SHBIEHHE L) AR IHEILEL TV
7oA B SRR B XA EICWHELTB LT
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WA A=Y v 7 (DTD I & 5 HEREICET 5 A,
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EIVIBIEHE R EORET -0 EETE
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Clinical use of screening scales for comprehensive mental health for public junior high school students in Tokyo
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Takuro Tomita, Takayuki Okada, Toshihiko Matsumoto, Akiko Kikuchi, Yukiko Mino, Hiroki Fukui, & Kazuo Yoshikawa

LIZL®IZ

AR, T &b OIE TR Stk T Eh A5 2 B AL
LCTWwb, ¥R 17 FE 0 EHEINMB IR 5 24
EOFEZ 32.0% L HTFELTIE 27% WA LT 5
bOD, HKELTHWKECZHL®, L)biF
HEADNIRIEERD 7HZ HOTEY) . O]
DT I ERORETH 5. F 72RO CEF
FHOT—5 VI E UL, PR I8 AEEIC BT B W
HAGED BT 2 DI A E O E R -
e R T ML R A TR Y, BE - A
BB 21 £ o MEATE) O F U g & 3B 13k
OTHEHBELRPECTHDLILEZRLTWA, DAET
1$3A4E $ T, conduct problem behavior (Wb 5
MEATEY R IEAT. )] - WTE) OFZEIXATEI O
BN R R, MR O D DBIE & LB DAR
FEEMFSE ® . BITHE) - WRTEIC O W T oL
PAERFZE Y DS Th o 2275 BAKW 2 JEfT R
WIEIATENCB L TP 7 4 — IV FEET Y 7—H
ENTVZLdd Y, HEFELNVD L D2
T, B COEBNIEFMIEIE I N E TITHD T
Pipvg FITEIRS T, BEAEOHK CHK,
AERDE L3 ) WL & D9 DR, FEHlISK
BRHE I X 2 EBEIER T E - EHEAN W W
Wbz L, FELOLYOMEILEFELIZLIES

a) BEESH - it o & — R MBS Rl ZE s
T 187-8553 HUHUHR/NFili /NI 4-1-1
4-1-1 Ogawa-Higashi, Kodaira, Tokyo, 187-8553
tomitat@ncnp.go.jp
b) SR - e o 7 — RIS IR PR AR > 5 —
* ARWFZEIZIIGL I Z 2 A OREEEM 4 42 1] (2006 4F 1)
Wrzedh (WF7ef BB 22 CEBS 7,

O—27 v 7E8NDBH, 29 LzME~OBIZE
o RN, FRBRE, RER. ATV
Yt — (SC). BEMEBOHMRA WL LA L
GBSO E RS, WINEMRET S LERH Y, K
HAEREDRA V7 VAV ZABROLERIZZ N E T
TWEE D RS TW5S,

HEAL T UL KR E % H1.0 02 conduct problem behav-
for &AM RA I NVANVARAZ ) —= VTR
FEASBSE S . BT & ZUEARE S, AR
Y CRBIICRI SN Twb, bABEIZBWTHH
BOAIHEMA Y Z VANV AREZBERET 52 L3,
R - BRI OMBEITE 2 BN L. ZRN 4
I EET 5 ETAURTH S L Mbhb,
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VIURETHZBFREETR— T A MEFE L,
ZOERISHIZOWTHE T % (F%E 2).

IL W% 1
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DBD) & ix. DSMIV-TRY I2B W\ Cid, f124kEE
(Conduct Disorder;CD) & KPiFkikidREsE (Opposi-
tional Defiant Disorder;0ODD) %483 (&1 ~2),

JE S 12 A, DSM-IIT® 725 ODD. CD @ 2
FEDBW LA B L7225 TRURTHICIE Wb W
%I4T (delinquency) i, &L v o 28N
PHTELOMBITEHERL L NS ho72 Y,
FHS ? i3, ShIToEEmEzREZL. ODD
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IR 4%, B 2%, CD 5 6%, I8 1% 2
FEIZROND EHENLTWD, X512, EEX
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Disorder;ADHD) 237 kEE2 G352 & b &
CamshTey VP ) L - Bk
AN ==V TT AR Y MIWO TEETH %,
B 21X ODD & CD 22 W T, b H E CTH A3
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PERFMERFE ™ % EBBIFO B, 29 LARE
VLR B MG i ik T OB MR X 2 R % [t
EL72bDNE L, FRBITHHER SC V5
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lem DWEREIZOWTAHFHICEEL, HATIH
L7z —=VEHWAGEOMES L 5HROREE %
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[7u— kY FREEFa—1Y FRIE]

DBD ZHb & F 2 WEREICIIRE L HITTT
O— NNV FREEFO— Ny FREO 2 HEf
5% %, Ju— "NV FRELEZ [H5W5H
7IA4T Y MIOWTHEE 25RO H 5 %1
AN B 25 E R 2 72012 ] ¥ (p.371)
RSN bDTH D, BlZIETHHETSHHRY
»d % CBCL ¥t MH D, A%, 0&EI Y,
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problem & IF5). IEATATE. BEATE) (29 L7
178y % ALABE IR externalizing problem & FER), 1
B, BE sl nrt o TR ER TS
ML BREATE) - SRR 2 ET 2 . THUSH LT,
FH=NY FREEE [FEDF 725 BEERO £
BEHRREA D =X LT 2R INET 2720
2] W (p374) WFEENZLDTHY . HlAEH
IOREE, &5 WIIBHIETHIRE & v o 72heEft s
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TH— KNV FREIGATEHFMRECL S
Ji#: ke LT CBCL @112, Behavior Assessment
System for Children second edition (BASC-2)
O a9 — ZFHIR EESET Conners Rating Scale
Revised (CRSR) " "% % E4d 2. wFhoOR
JEd CBCL & [k, BIEATH OMIZE ) O A%k,
SER. 28, RN RO 2L B> ST
FERREED TR EE, Bobh 5 EECHIH B AR THEIK
S, fTEIROMEL ZHM, WRECHEST R
ETHb, INOOREIBISEE (FELTH. #
fili) (2 & 2P REE & WHEAGEARNOFHIIC X 5 R
JED 2 HiH 2 SREE S . &2 OFHIIR E &2 a1
VI LT BRREFAM T D B AT e o T
o 9 L7oREEBIE H CaFl & it 34l 2 A
b= LM A RETH D, 21X BASC-2
DI VOO TFREREZMAGDLEL L
THERRNEE I 72IMEL LD MHEICARD LI R
Fisdy o B, W5EFhe & DEHMEC 2 D 3 <
BTOAZ ) == ZHMIZERRMEWIZ wE
WA REDDH Do (7B BASC-2121x ASSIST & »
IV A GHTY 7 P ARSI E
GMTEZ LI HhoTn5,)

fisod HEFFII R EE & L T, Beck Youth Invento-
ries second edition (BYI-2) ® 23%1Fb5h s, HE
B, AR JWHo. By, BEATHO 5 MEHO T
MEREZA L. 420 HH, 100 3H H TaFf L.
RN & ZMEDFER I N TV D, BRI TR2L
FZHEL, SNEFA LD RLNA TR S
B GHROFEEPMFEFTELIRETH S,

HARICBIFS 70— FNy FREZBEE TIC2
FEPHEIN TV D, —DFFERAH K-
5 A + (School Life Support Test) (SLST) *® ¢
HY. I —DRFERA I VANVAREY TH
%o SLST Z b ETHEEfL SN, RS T2
TU—FNY FRELELTEME-LEFZ2HD0TH
D, SRS OSICHHPIED»S Z LTINS D,
HARTHESNAIN S ORBEIZREE L LWL
DI X 2 BRI R G DORRGEA 150 Tld 2% <\
EBROIATRWENITHREEZ FWTE 0L
. BEORMEKRL TV,

KITHEEALE CH 5205, RENZDOE LT
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R PR AR JE
O Y e 7 RE RS HE R THI%E S L7z The
National Institute of Mental Health Diagnostic Inter-
view Schedule for Children (NIMH-DISC) (&=
L& LT Shaffer et al’” #%:H8) & Diagnostic Inter-
view for Children and Adolescents (DICA) ¥ @ 2
TEDH L, TNHILE b IZ DSMIV-TR DHEIRIH
HIZHIL, BHREBOERATIZOWT [1Ew ] [w
W2 THETLLDTHY, ara—2{tdbk
EN T %o NIMHDISC (22w T HAK Y 235
FEN, THHB AL —FART L TW5,

2.FO0-N>KRE

TEFHERNEIC X 5B o & LTI Eyberg Child
Behavior Inventory (ECBI) 7 2% %, Tl 36
HH» O ENE, BICLBFHHRETH D,
FIFEATENIZ DO W TR & (Intensity) & [ (Prob-
lem) O 2O TFTMRETHET %, [AEEORELZ
\ Children's Symptom Inventory (CSI4) 2 2% %
%o BJikd. ODD. CD OATEIIERDFEIZD
WTHIE L. SWEEMEE ZUEIE SN Tw S,
B B IFERIGTNHEL L 22 5-M R B & L T Sutter-
Eyberg Student Behavior Inventory Revised
(SESBLR) " %% %, SESBLR & ECBI o #fili if
il EZX2bOTHY, HEHNFIZIZIZFLTH
bo MAZPHT S LT, X DLZHENLELD D
DATENFFM S BRI 72 5o HIRRIT @ Psychological
Assessment Resources (PAR) #Lo&#Frh ¥ a s
(2007 4 10 HBUE) 12 XU, ECBI @ HAGEMAS
PAR#: %8 U CAFWREL o T2 (HAGHIR
DAY 725 TIE PAR HOFHEEZLE LT D)0

oM E M T — Ny FREE LTI,
Home Situations Questionnaires-Revised (HSQ-R)
9 School Situations Questionnaires-Revised (SSQ-
R) ¥ 2d 5. WHEBREICBT S, BEZFHIC
BB MEATEICOWTHET %, %72 HCHH
2L BFua— Y FREE LT, Self-Report Delin-
quency Scale (SRD) ' 254 %, SRD (& 11 i& 2
519 F TOFDFIHEHRET, 47 HH 2 58
WE i, FALERATE., FETTEZAHICHET S,
EDRL (6~ 107%) o Self-Reported Antisocial
Behavior Scale (SRA) * b 5.
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DBD iR L. ¥—7 v FEKALI LI VR
R THDLZELRENT VS, BAEETHIIH L
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Pedid 2 2 L3RS TBY P, ZH Lz
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About magnocellular functions in Schizophrenia
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MR FGE2 2L b, BEREME T, MEE
B THE B IR 3 2 F IR © 95% L ETH %
ZERRLTWD, SFETHRVIIPHIRETH S
EAE ST & 7228, Bl A I BE SRR (VB,MT)
WCSHEHRATI DS B EARENT, THIFK
(Koniocellular) EIFMIRTH 5 2 L ATRIE I T
W5 P, LGN 2 51, V5/MT IS 7 ke %
b, VAIZEZEMBLEAE L. MKP &l
ROBERTH Y MGH P E O 5 G PRI
155 %, L L Braddick & ¥ 13, HALIZIEH
FEFEATE BTG LB, 7500 465 4 % 6 ) 195 AL 2
BAELTWwB w22 LTEELTY
%o AEDIFZETIZ LGN 20 5 MT ~O BRI,
KEMBERCE VbR TwWAZ EhRENTY
2%, BERICBIAHEE KT VIR, MB
LU PHIBLRAIWHE L THAELTVDE T EHIRE
hTwnsg 9,

ML AR R BT B B R L

. WAIGEICIT % Magnocellular SREEREA 4

AT RIREL, 2 < ORMEE 2 MO FERESRF % Hk
BIZDDOZ L ICHE T 28R EETH 5, HRER
RN TIEBAL L R E Tldd 525, ZEARMWICIE,
RIS RE R IRIE R e L A D W T B L B X
nCx722, LaL., EH, Magnocellular A%
AT G-3 2 VR R R R DO AN 2 RIR S B F7E
DS REND L) 2o 72 PP

A IGEZ oL, BAHIEA D T
AL VOB BT H RPN AL A
$ %o Saccuzo 5P Tk BNY T — N AF Y
7 OWgEE. SUEIEHLEL O W 5 D - O B
59, LI ELAEIIC EFE S LD Transient R & W
IHREEROBEEAEZ SR L2 TiHEH S
Too Ny 2= FIAF v 7 i, BRI H]
AR LRSS A7 HMEIRRT 5 8. Y
FIEABHEIN LR B DBLTH b M 7+ 7 —
FYAF 703 Ny 77— R A% 27 L3,
A7 R POR L2 E R 2R 5 2
EWZ X DENRIEAME IN G 5B TH L,

2 K¢ @ Transient &, Sustained & & \» 9 435
1. 4 H TiZ (3 12 Magnocellular %. Parvocel-
lular RICHYS T H L EZ DML, A KRMIEICS
I} % Transient RARBEA EFE, BB, HEE
Pl ZERALE, B E Vo 2RO TS
Magnocellular & A RS % §h ek CHE A
FTHEV)FRE|IZEOVTW 2, L L ERBIZE,
Magnocellular & ® & 7 &3 Parvocellular SAFEREIC
HOKEER SN DWREED X ) HEICBWT
SWRAMKT 22 RSNz, LA T, &
HIFEEE A O EHFRIENATIAS 7 O A — N — LT
LboriEEshng .

2. LIEYIEFRVITR

LA S RAE L 35 T 2 AL AL B R i 70 13 ¢ o AL P
AEICHBRL T2 E) DEBETT 572012, 2
Y hI A MERHERLIZLIEHVWSNRTE 72, — %
i, ka2 b5 2 (~1%) T, Magnocel-
lular B2 & CHEREL XD ma > -7 2 b+ (10% ~)
Tld Parvocellular Rk < HfET 5. TNFEFTOD
2B BT (~ 4/deg) ZHWAa Y bT A
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M BEREZECIE, BA RO BH 2B 5 Mag-
nocellular ROBEREAEHL CRENT VS, ),
10-21c/deg O 5 2 W] J# 9% %4838 T 13 Parvocellular
FEREAS ML S B & S, C OFEREIIHM A 2 TiE
FHIBLTHRFRIL VI EDE L DOETRNE
hTws ?,

T OWEBOMETIEY AT 7 FIH &
N, BAEERERZICBOTIIYAF Y 7R
WAT 52 EAURENTE 7, Rassovsky & 2 13,
DSMAIV (S E T & F1oR 25 DM K iiE B 2 %)
RLLT, NTAVIFTAIYAF YV IBIUAS
Y PFANYAF Y TRREERIT 072 MY A F Y
LG BRI~ A 2 AN ZE R A F —
N=F vy TEFIHIREN D 720, FERYHI SR
BB OB OHIH OB % K8 %
BE$52E03CT& %, BB, XTIV FTAMY
A%V 7T E < 2 7 FH o R B B FR A
74T = FRAF Y TORNITH->TEBY, x4
VINFAMNYAF UV TTEINY I T—=FAF VT
ORI > TWnh, WTNOPFEIIBWTH, i
BRIEBEHOEERIBEFEHER LD L A
SAYVIPFTAPERXATAY T AMIBITSL 2HD
ZIBLEMABEETH -7 INOOHEIT. KBS
FRE AT BT 2 IR LA 2R T b D
LEZ NI,

MARMIEICBWTIE, ERED NNy 77— F=
AF  THEIIBITAMEPEHRINTE 2, D
JE AL, Magnocellular #H&RE & Parvocellular 5%
REORERAHEEMCL 2D EBEI N TV 5,
Schechter & * 1&, DSM-IV I &3 5 # &2k
JED B VIS RIEEREDOD 2 BHEE L L LT,
Ny 7= R A% v 7iE%E 0 L 72, Magno-
cellular ZHERED MG D 720 IR BEEE T > b5 X b
DLFR = A 7 Rl % v, 72 Parvocellular
REREDORE D720 I ECoOfFa s M7 X b
DELFROI< A7 f#HE T, ZREO%EER
At L7z ZORKE, MARMELA BT, 1K
MRS~ 2 7 j8 L LTV SN2 REIZD A,
BRI R R 2 5 < 2 7 JE R CORE %2 L D
BLLawe, BEIMSAIRE SN adh ol Th
E. A SIE RSB 5 Magnocellular SAHERE
NERTRET 5o

2008 4F
A
B
orthogonal collinear
Fig.1 #EXIRZ (from Must et al.2004)

Must & 7 1%, DSMIV IZET 5 4k Z3 OH
BRMEOD 5 EFHENELE LT, WHIINIZH %
Gabor Patch O AR % H v C Magnocellular %
& Parvocellular SAHERE 2 MRGT L 720 2 d. WL H
IBARNCA % < &b 3 EBIETE TRk % i
LCWiH o7z, Gabor Patch & 1%, IEFXIEAIC 2
WICH 7 AR it L, IE5EE R O — % #5202
LHZACE) ) L 7= 858 T d %, Gabor Patch
O BRI THIR (7T h—) &
. PYZHIR E B Gabor Patch X T 53
G =52 584 (collinear) 2% - 72 (Figl)o
WINOAEDL, I M T A MEELSERALH]
WAL S ¢, ZORA,. Gabor Patch 2%
%&b —EHEICEREEOa Y T A MEED
JidkAo7ze £ LT RISERLEIC, e
JEREHO I Y M5 A FMMEIEEEHEID D
Bl otz INOLOER?S, PIIHEREICE
VT BRI R R B = N ORI
A A RMERETIMEDOD B 2 LHRE SN
720

Keri & ' 13, DSM-IV 1A E0T % w4 2 i 4
BEMEE L THMREMHERIL R E2 0T 57200
Tl 2 O LY PLAF IR A % 4T Magnocellular 5
BehE & Btk - BatEAEIR & OBEYEE AT Lz, B
SHEFE. WA LD 3 HEMHF Tk
ZRHA LT oize MRB I IR Z 5
fili$ % 728 ® Bonn Scale for the Assessment Basic
Symptoms (BSABS) # %94 5 & & 12, #Eh
722200 EHEN—HNIh > TWD L) 9% ¥
W9~ 2 EUR BIAE R, 22 A D B BIERE, Gabor
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patch DEZR., BEHIMEZ HE T2 7 T »h —iE,
JIRERIIE R (30ms) 12 & 2 B5FHRREL: &2 fT-
720 ZOfER, BSABS 0 K FITREEIE 7 7
Y —HE (EA -ERa Y T A MNKEE) Th
V. F7-BSABS S 3G ESFREOIELERL D
BAOMEZR Lz SNHEDOT LMD, MAKRE
2B W Tid Magnocellular HEHE D AN 425054155 L
HALEEZDL5L, 202 EDHRIRBLe H &
BMOGE G EIB T 2 EERELHZ) bo L
S N7z,

Keri & Benedek " (3, Kl B o 5 BRSE IR %
RIT N72b %2 5% L LT, Magnocellular 5 4% 5
DT % AT o 720 &2 TOXN G H X, Attenuated
Psychotic Symptoms (APS) 3 & OF Brief Limited
Intermittent Psychotic Symptoms (BLIPS) @ &
A7 LT,

RN R FTEONISRIM AR S, HtlF T2 o
NE S B A & > TIPS 0 27 2 /MBS IS
B2 727 X MilE (Gabor patch) 2R X7z
(pulsed pedestal condition)o Z ®DZMTlE. /M
BB W CTHRESRAMIK T2 812X
Magnocellular ZARAE XA L. Parvocellular A1
BEASE VIR ML XD Z &I B, i), M
FER SN B MUGET & [7] U B EE O SN I E A7z 7
A MEAPER S5 5 (steady pedestal condi-
tion) T, Magnocellular A BEREDS & 1) & < SOk
ShbEHEEINT, ZOFEHE, steady pedestal
condition IZBWT, WNEFHOIT ¥ b F A MK
EREEAH LD bEro72, OB TORNER
HWHED I Y bF A MEE L The Structured Inter-
view for assessing Perceptual Anomalies (SIAPA)
OfFREE, HEWEVAHE (r=058) %R L7z,
INHDOZ ENS, FEMEEOREEIRZ /]R3 A
72 51X Magnocellular SAHEHE O B 2 {GEIRE I H
D, TOZEDPRELRMBEAEBIHE IO VWTND D
D EHEE I NIz

3. (DIEBEIRZHRE

HHELI R O5HIE VEP, B 2 W IEF 5 B
T i Event Related Potential (ERP) 25/ W 6 11
bo INHIF, A DORETITBIT Mtk 0 % Bl
W7—% 2832, fi#Eoa s 72 Mol
B E2HHBT 5 2 L2k ), BEROIARNEE
BEZFHli9 5 2 L DSMTHETH 4o JFIZ steady state

5 54 % 2008 4F

VEP (ssVEP) 32D X9 = HWIZ# L2 METH
%o )i transient VEP WFZE T, # & K aihe B3
BT, FRIC PLRIRIEASEA§ 5 2 & 3y
ENTVDE P, 2ok )iz, MERMEREICE
WT, ssVEP B X U transient VEP W3 LiZB\»
T 3. Magnocellular AFEREAN AT X 5 PIIUIHLEL RZ
HOMHAZOBBEAVRIEZ SN TS,

Butler & * &, DSM-IV 2 &3 % ik & & i i
BBV RENEEOD BB ENR L LT,
Magnocellular 523 & OF Parvocellular 521258 L 7217
Ear b7 A MEHE R v, ssVEP 2l E L
2o FTORER, EREED Y b A MHETEERR
3 % Magnocellular RSB EEIZHRA Lz, T2
COWAIE, MRIIZ XD HE L 7 SUBCREIRIC B 1T
% white matter integrity &3t L TW7z, 512,
i (WAIS) ofF ik EoTEREE & &AM
LTWw7, I ofRIE. A RREICBWT
PV AL 31 5 Magnocellular ABEFED A4
ThHbHILraRTEELIT, ERBIEEREICDEE
ZRIFLTVWDEILEZRBRTLEHEDTHL, SHIC
Butler 5%, TN 5 DREIHAIRFIED 7V ¥ 3
Y Y CAHT L0 TH D LA TV,

Kim & ' 1&, DSM-IV &80 % # 6 2k i e
EHHDHVISRBEREOD L EHEENRE LT
t—L ¥ ME— T g RIEE T EE SRl ERE
AT\, ssVEP #llE L7z BEEET 2 2 EIHEN D
100 DY rizs, —EHENCE S (e —1 ¥
FE—Yay) ESUFAICEHCHE (fryae—
LY ME=VaYy) ¥HD), 22009501200
TR OBEEENSZAL L 720 BbRE i3, 2 Wil
DR OB HE DT 2 W L7z, TORE. 2
=LY MROf vak—L Y bE—Y 3 VIREIC
BT, WE KRG RE ORI BIED < 72 o
720 TNHOKE, S, Kim S IIHA K HE B H
12 B\ Tl Magnocellular 5 B RE DK T 2848 2 X
. MT IS E L REHRRER b A7 v THYICHEZ
726 LTV AR RIR S 7z,

F 72 Kim 5 7 &, DSMAIV 2 & 307 % A 2k
AIE R B 5 WII D RIENEEDH 5 BHZ R
& L C windmill $1]3# % > ssVEP O #fll %€ % 17 -
7oo FWISIE, MOFLh S 8 RO A7z
JREREDOELEETDH 5 windmill JlIL. B L T2 oH]
WA LG 2 BE L 72805019 windmill FIHL $205%
O E LTHW SN S dartboard FlFASH W S
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720 ssVEP I3, R (0z) 75 BRI X
DELERENTze T D ssVEP IZxFL T 7 — 1) TfifhT
AT, B 2 R SR e B0 a0 & i L 72 TREH]
RN 5 B A 75 LNV & EHli§ % 720,
Magnitude-square coherence (MSC) 25ilE X 7z,
B — UK I B A3 VR T FE R B I Ly 04T
WCHWHN Do ZAUT L T8 ks i o0 1
ittt (achromatic) TILZEMEWEETH 2RI &
D #F3E S NRd <, Magnocellular 2158 % /784
2Hb0LEZLNTV S, BEBE. W
LB REREEIC BV TRIEE 96— L Y 2D
WA 2R UT2HS H— KPR TR 3RO
LN holz, T, BEMIZB W T Magnocel-
lular RICHEDOH 5 Z & 2RET 5,

Foxe & ' (3. 1BYERME A I3 B 2 135 ZL K
HhEEDD L BH e G L, 8 BRFICHi (b L7z
B Lo ERIFE LT, ERP 2l L7, 8B
BED D B KT HALD S 3 BBy 5% 5T L 7245 R
WA R PIE BB O P1 BRI XA B O [ K
SGWIEE D DAL otz LI HI T,
Wi AL DO FLEE D IRA 3R LT P14 HRIE A58 K
L7z, Ma RIE BB R TR R LB 30 5
Nhhoize TNHDOZ I, HERIERZTIC
B2 0HBEUBOAL L BRTHOLEZD
N 7zo P1K43 1% Magnocellular & fk & %4 12 B
W LEALNTEY, ZOMBELHEETIEICE
¥ % Magnocellular ZHERED B Z RIET %o

Doniger 5 ¥ &, BN RHEEREDOD b BE
ExGE L, 8EBEICH b L7287 L iz % il
Bl LTRIR L7z TR, H EHE TR 3
THERIES L7ze M), WA GRERFICBVWTD
IERE 7 IR DS BE 7S o 7225, WEH L S e BB @
ECORREEL 72, FIEICHIE L7 ERP Tid,
HIE KA (perceptual closure) 12584 5 Bk
g (R 290ms) AR W23, EEBRET
THIBTHAHICR S £ TIRA ISR Lz, . h
KAIERERETIE, CORBMEIEEEHID D
INE L FRITHIBHRS O 2 DRI OB Tl H HRE L
DEDWAETH - 720 F 72 P1KGRIEM D [7 2 B
D 1 2B X2 DHIOEKEIZB VT, A I
BEMIRE ALY QPRI NS ol 61
A RTE BB BT 5 PG IRIEM X, IS
IDHEMTREERLY /NS hoics ZDTE
., A ETE B W T P1 RO F A IR 0 15 M 5%

5 54 %5 2008 4

BRACHEN DB Z LR 5, )7 N1 s G
B 154-174ms) $RIBMEIC I, R H 8 & A 2L iE
BETFOMOFEEIRDON N o7 TNHD
Z lid, WA RHRE R E R BT B IR o4
HALH OA4, $71Z Magnocellular #EIEFEBE D A4
FBRTIHIDEEZ SN,

Schechter & * 1&, DSM-IV 2 &8 T % %A %
FHED 5 VI RRIEREEOH b EHE LG E L,
SHEOF =y A—FK—FH# (a7 A b,
Ka > b2 b, FREGEIZFTAN) 2V
TERPAME L7 ZOHE, B3 M7 X M
W94 % Pl N1, P2 OFRAGRIEICB VT, #
BIGHAE BRI EEREL D DN S h ol T2
iR > b7 2 MBI L TiE PLRRIG D A4 T,
Ak EEIREEEHEL Y ARSI o
720 R a Y b A MUK L TIE NL B RIE
DOART, MEKFEEATIEFERT LY DEFITN
Shrolz. B, MAKMEAIICBIT S PLIRIE
fliix. ILS-PS (the problem-solving factor subscale
of the Independent Living Scales) ® 75 ri & 44
LTWwWie ShHDZ Ens, MERTEREICS
IF % Parvocellular 5% & Magnocellular & (& & 12
MBI A G- L TB . oI35
Bolziplz b THEGKREAZEHE L Twb b L
ErzbNhb,

4. HIEMEE & OREEM

o X912, BAEKHIEIZ BT 5 Magnocellu-
lar A 2RO ERW IR, O IA B2 I RT
RPEMSINTETV D, HEmMRREL KRS
TV D DS, MAIFHHEIZB W TR LB RE 12
MEOHLZERFIBEELABZVTHAIH. LA L,
O EPCPITEA DLV E RITTO
POV TIE, HETIEE RV,

Sergi and Green®™ 13, DSM-IV IZ &35 2 43k
ZHLOMERMEDD 5 BHEEIF L LT, #HEW
KRB O T & B, £ LT 5 FHH00
ZEETSHIEE2FEE L THEHEEME L2
(PONS:Half Profile of Nonverbal Sensitivity). %
TS AF Y TRERITV, 74T - FYAF Y
FBXUONY 77— N AF U Z LMDV THRGE
L7z ZO#H. PONS R &< A F ¥ FHEDL
B L T 5 2 &2 b, IR 21
B L TWD ZEHIRBENT, F 7 Segri
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5% ik, DSMAV IZEHT bR ZZ O A KH
DD 5 BE G L LT, PONS (Half Profile of
Nonverbal Sensitivity) 2 & 2%:&FH300 A
DOWEEWRE XA X ¥ FPHEZITV, TRH6DT—
¥ b R T A EE T IVIC X o THRE L
720 T ORGSR PIBE LB 34 SR FI TS B L
S HITH S MEAYR B ORERENIREB IS EET 5 D
DEREE I NI,

IS OWgEIx. BEEN 225 S, Magnocellu-
lar REEBEA PP HBERBA L AL S, €
DOFER E LT A R B8 OATGREE I B % )
IFLTWAHZERREL TS,

5. Magnocellular RIEBED 5 & =i & KR

Lo ZE L A KRIEICB W TiL Magnocel-
lular SREERE DA AT IS < P BLE L BB R O AN
EPRESND, T ORERBRE I, HENGEEE v
) W72 B THIBERZ R T A2 HICBW T RIS
NTHBY W, E—BKEICLZOHHAIEDONL
CENS Y MRA KT A IS & K Mg
2bDEEZIBTHLH

BRI 2 RS SR 2 e G- L2 L ElZoAT Y b T
A MRMEAMKT L7z, $abbary F IR A0k
EHEE o7z v WiEdd b Y. Lo L ssVEP T
E BB TR VI W BaETh, a3y
b7 A MRBBERCHEL S A F ¥ F A S
ENTWV D, HROFERLERI A TID S, BHE
S OMBREHETH L EARmBEInD Y,

F 7o ER & D b B ER & 0l RIS SR
SERBONA, avy b A MR, Ny s TU—Fv<
AF v B TORRKT 2R3 HIM Oy & A
RENTWD, BIMERIE, 233a=Fr— a3,
&G, ab. BLADOHAT) (Capacity for plea-
sure), IO L Vo R EREHET L LEEZ O
Wz 0FER E Magnocellular ZEEFEAR S L O
BEPED R S5 BEYEEIRAS WO EP A L B
DMIIMETIE VAN FEEWI X D AFAET B8
FHINEEIIE D BREE & DM EAEH OHIZH - Ty Bl
FERA = ZLDEBMENL L DEEZ HND,

Magnocellular 5212 X 2 # LR IS HALBIAS 4T 1L,
BRI O NI OBITEE O L b2 W L, fil
BOBWLH 2T 5 2 L0 %D Do MA T
\281F % Magnocellular AFEREA AL, BHIARE O
L9 B MREEREOLR 2T 725 L, BRI

5 54 % 2008 4F

DR FEEEZNEICTLITHA ). INHLORE
. AEBE AT IIRE 2 SO TR oA 2 %
kL, SIS S N Tw A KIRIEDS <
DREEZBIZ T EIT B EHELD B2,

Z D & 912 Magnocellular SAHEFEARAIE, FASeH
FEQEBILRICE R ICHG LT a0t ESh
%o LA L Keri 5 &, Magnocellular BEfEAN 4 &
T DA IS ORGSR &AL B R D 72 o
72 & i L. Magnocellular S2HREA 413454 JHIE
WZBIFHV0EDDOHMEIAEITHSH L LTW5,

IV. BRI 351 5 Magnocellular 52E%RE

AT E DO THEHFM TR T 28 Th D, K&
RIYICEHRTEETH S, & N OMEREMEITE O
PERRE IS BV COIURMEE (. LEg IS B WX
TLRMEAME o FERERRE 13RI D FEAR AR % 641
MR Uy AR M S M7= BE R & AR IR 12
BT Bo 5P 3. MR - FEOKER
& % B R ORERALIZ, AR BT O R 21 ]
AT b s L HE L (RBJERAH) . & 05
b LA S Hl S 7R SRR AL S
AL T B (BUEMERAE A . FALZ, fl
B OMBAL OB Z OMBALDONET #1825
L LT LTHEL, LT, 2D
JE IR AH O 8) & (2 Transient 7% ¥ AL D b
725 SN EWMBITOIRE 2 K3 L BEL 72
Z N4 H Tld Magnocellular BFEREE L CTA LT
TENTELD, Kveraga 5 ' 13, BLEMFERIC
BT B ORI HEBERE 12 Magnocellular 52 2354
IZHE5 L Twas L MET 5, Bar” B X 0 Kveraga
5 E, 0L O DORMPAL A, 2D TIRAT
A9 2 R D B O REE & [ 5E T 5 7280 DTEHR
&L NS QI R 2 MY ECE ICB T 5 e &
ATWVWS ETEH, 2N DOFH AL, Magnocellu-
lar RbERE & L CIRERFEBEKICI D 268 h5
Global =¥ TE . & 5\ ZZF DO D & 7 B %t
BT X o TRBISTE L S N D o RZ2RE P X
DAERINERRIZ, WHDITHWERTH A28, 2
RN RHEIIE TS TH S LT 5, BHFIEHOMK
Ze WIS 72 & 9 IEHUZ. SURMIFEAL AT D
TOREHHL ) 2HMETI EMTDIE 5 TH S
E9 %,

WA JSHEIC BV TIE, Doniger b ¥ O &
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MHLREIND LT, AEARRILIZE D 5 BhE
PARETHDEREL ) o MATKMEITBNTR
ENTWSE, by T =F T VBN R ML -T v T
LB & ) 3L, Magnocellular AEERED S H
72L& HORFLWETH L, Thbb, BikD
i1 < Magnocellular & ix. HAEFIHERIZBNWT
WHEICHEDbSTBY, INHORDbY h/-%58E
M2 SBETT 2 BB HH ) o

V. 3EEINC BT 5 Il AW isstt 2 K
ML %3HDELTH Magnocellular #HERE

Fak ol <, Magnocellular ZHERED A4 1L,
HRRERE OB FHEEEZ R T DL v R
5o L7 L. Magnocellular AEERED A4 X, #HE
RARAED A% 5, H B M S dyslex-
ia PN RIAERER Y 2BV TSR
TWwh, D7, Magnocellular ZHERED A4 1L,
WA JGRIERE A O PR T 2 b o ki
SV, Braddick 57 & Sh b DR EMICAE
I % Magnocellular 52 D FERERE E2D VT “dorsal-
stream vulnerability” & WIHOMEEIREL T b,
Z1 7 51F. Magnocellular REFEDOA L, HE
KIIEIZEIC & o THIED 2\ b D TH 5 ) 2

C CICHENB O EESEDSAET 5o SEENM
DIEF - MEBERAZITHEN 2O THLI2HH
b5, FEE EICBWTZ IR L ICEK 2 HE
BEREE LTV BHNTL B EMEL ) b, 5%
I OB RIZBIF S Magnocellular AEERE D A4
LB LT O FE IS L TH Y 7
ZOHDME - BIBEREDFEICE K 2 8% T
FTLHESND, FFIC, BT 2L 2T 5 2
CIXAEYFICEETHY, v P TIIHASMMEC

WENRHLEHELZL ) LOLKAZMNSRE
T ABENE. BRAICE S T T?D Magnocellular 52H%
A0 2 MBI A E B 2 0T &3, AR
HT 5o FERMIC BT S high-risk REA 5 D
WAL EN L 9o

Magnocellular ZFEAE ORI A IR % & 0O
R B T AR EOIENEETH L LT
2. FRZENOEBRIED X ) BMEHOERZ15T
YA ORERE BFAL STV S EIC B2 DD %
AT AL GHRONIEL LTRZNDTHA I,

5 54 %5 2008 4

T 72, FEEREEOIGER I & L TOAY AR
Pz RN = v 7R THIUL, & LARIRIEL
HAEZB U T highrisk IREEIZH 2 &) Bl 6.
RNB L OREE 2 2725 TIHEL T
LT HIEPEZONDLTHSH ). TDLH
RIRD MMOBEITFE RN, FELLBO
RRHBREE. OV TIIAENRRREZ L ) L b TH
EIEDLZERHFLIV,
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Event-related potential study on a relation
between short-term working memory process and

executive function in processing a marked linguistic expression

] T INNE ST S HE Y R

Takahiro Soshi, Kenichi Kuriyama, Yoshiharu Kim, Hiroko Hagiwara

(Fn3T4p4R]

ARSI BT 5 TR & AT O F IR O BRI DV TR BN 2 W Tl 7z, A%
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Abstract

The present study, utilizing an event-related potential (ERP) method, investigated a relation between short-
term working memory process and executive function in processing marked linguistic expressions. The
behavioral difference in the comprehension task between experimental conditions occurred in accordance with
the increase of working memory load caused by marked linguistic factors. ERP results, on the other hand,
showed that CNV-like sustained negativities appeared in marked conditions, and that the negativity disappeared
only in the condition which satisfied anticipation of a stimulus input. The results in the present study suggested
that processing marked linguistic expressions requires both short-term memory load and anticipatory executive

function.

[Key words]

psychophysiology, evoked potentials, contingent negative variation, language,working memory
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Diagnostic practices of Autism Spectrum Disorder (ASD) in infants and toddlers

— Results from a survey of the pediatricians who attended the seminar —

U A N R R SN I

Tsujii Hiromi, Inada Naoko, Kamio Yoko
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