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Although the difference in semantic memory has been
investigated mostly in subjects whose language systems
are considerably different from each other (i.e. English vs.
Japanese), little information is available from patients who
use languages sharing similar features in several aspects
(e.g. grammar, orthography), but use different characters
(alphabets vs. non-alphabets). Therefore, the purpose of
the present study was to compare semantic structures
between subjects with schizophrenia who use Turkish or
Japanese, two languages meeting the above criteria.

In this study, we conducted two types of cluster
analyses, i.e. HCA and ADDTREE analyses, to evaluate
semantic structures. Further, we applied a traditional
(Chan et al., 1993a) algorithm and a more recently
developed (Crowe and Prescott, 2003) algorithm to
obtain dissimilarity values. These analytical procedures
were adopted to test the hypothesis that Turkish and
Japanese patients would elicit similarly disorganized
semantic memory patterns, irrespective of the methods
used for cluster analyses or the algorithms to obtain
dissimilarity values.

2. Methods

2.1. Subjects

The subjects comprised 20 Turkish patients and 22
Japanese patients. The Turkish patients were recruited
from the Outpatient Clinic of Hacettepe University
Department of Psychiatry while the Japanese patients
were recruited from the University of Toyama Hospital.
The study protocol was approved by Ethics Committees
of both Universities. All patients met DSM-IV criteria
for schizophrenia. Diagnosis was made by experienced
psychiatrists using structured interview, medical history,
and all available information. Patients known to be
abusing alcohol or other illicit drugs, or those with
epilepsy, brain damage, or neurologic disorders, were
excluded from the study. Psychiatric symptoms were
assessed by the Positive and Negative Syndrome Scale
(PANSS) for Turkish patients and by the Scale for the
Assessment of Positive Symptoms (SAPS) and the Scale
for the Assessment of Negative Symptoms (SANS) for
Japanese patients.

Twenty-two Japanese normal healthy volunteers par-
ticipated in the study as control subjects. They were
matched with the patient groups as to the demographic
variables and education. This adjustment was made to
study the net difference in the semantic memory structure.

Demographic and clinical profiles are summarized in
Table 1. Written informed consent was obtained from all
subjects.

Table 1
Demographic and cognitive variables.
Japanese normal Japanese Turkish
controls schizophrenia schizophrenia
N=22) (N=22) (N=20)
Age (years) 31.09 (10.27) 31.48 (10.07) 27.80 (6.95)
Male/female 11/11 11/11 1377
Education (year) 14.14 (1.36) 13.89 (2.36) 12.65(2.22)
Neuroleptic dose ~ ~ 11.48 (9.55)  0.00 (0.00)
(mg/day)*
Onset age (years) — 22.00 (8.67) 21.30 (4.18)
Duration (years) - 8.82 (8.80)  6.00 (5.64)
SAPS—total score — 8.23 (9.53) -
SANS—total score — 8.59 (11.91) -
PANSS (Positive) - - 18.35 (6.51)
PANSS (Negative) - - 19.50 (6.21)
PANSS (General) - - 35.85 (10.26)
CFT® 17.14 (2.94) 16.09 (3.13)  15.70 (2.93)
LFT® 10.77 (3.01) 9.18 (2.58)  8.45(3.35)

Values represent mean (standard deviation).
CFT, Category Fluency Task; LFT, Letter Fluency Task.
SAPS, Scale for the Assessment of Positive Symptoms;
SANS, Scale for the Assessment of Negative Symptoms.
PANSS, Positive and Negative Syndrome Scale.
* Haloperidol equivalent.
® Number of words produced in the Category Fluency Task (CFT)
with “ANIMAL”.
 Means of words produced for given letters in the Letter Fluency
Task (LFT) (see Section 2).

2.2. Design and procedure

The VFTs were conducted following the standard
norm (Spreen and Strauss, 1998). Subjects were asked
to orally produce as many words as possible in 1 min.
“ANIMAL” was used as the suggested category in the
CFT. For the LFT, “A”, “E”, and “Z” were used for
Turkish patients, while “KA” and “TA” were used for
Japanese subjects, based on previous studies (Sumiyoshi
et al., 2001; Sumiyoshi et al., 2005).

2.3. Statistical analysis

Multivariate analysis of variance (MANOVA) was
conducted to examine group differences in demographic
and clinical variables. Age and education were com-
pared among the three groups while onset and duration
were compared between Turkish patients and Japanese
patients. Performance on the VFTs (CFT and LFT) was
analyzed using two-way analysis of variance (ANOVA)
with Group (Turkish patients vs. Japanese patients vs.
Japanese controls) as the between-subjects factor, and
Task type (CFT vs. LFT scores) as within-subject factor.
The number of verbal outputs for ANIMAL naming was
used for the CFT score. The LFT score was calculated by
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Table 2

Frequency of ANIMAL exemplars.

Japanese normal Japanese Turkish

controls (N=22) schizophrenia schizophrenia
(N=22) (N=20)

DOG 22 DOG 21 DOG 14

CAT 21 CAT 20  GIRAFFE 14

MONKEY 21 MONKEY 20  BIRD 13

LION 20  TIGER 15  CAT 13

GIRAFFE 19  LION 14  LION 12

ELEPHANT 18  BEAR 13 HORSE 11

TIGER 18  ELEPHANT 13 SNAKE 11

BEAR 14  GIRAFFE 13 BEAR 8

SHEEP 13 HIPPO 11 DONKEY 8

HORSE 11 RABBIT 11 ELEPHANT 8

averaging the outputs for “KA” and “TA” for Japanese
patients and “A”, “E” and “Z” for Turkish patients.
ADDTREE and HCA were performed to examine the
semantic structures, using both Chan’s algorithm (Chan
etal., 1993a) and Crowe’s algorithm (Crowe and Prescott,
2003). Thus, four types of analyses (2 cluster analyses x 2
algorithms) were conducted. The details of the former
algorithm have been described in previous studies (Chan
etal., 1993a; Paulsen et al., 1996; Sumiyoshi et al., 2001),
and the latter have been reported by Crowe and Prescott
(2003). To compare cluster structures among the groups,
the same cluster items should be chosen. Although it is
desirable to choose the most frequent items, they varied
among the groups (Table 2). Thus, we chose 11 items
(BEAR, CAT, COW, DOG, ELEPHANT, GIRAFFE,
HORSE, LION, MONKEY, SHEEP), which more than a
quarter of subjects in each group produced. ADDTREE
analysis and HCA were performed using SYSTAT
(version 11.0) and SPSS (version 13.0), respectively.
The average linkage method was adopted for HCA. To
estimate similarities across the cluster structures, By
values, as developed by Fowlkes and Mallows (1983),
were calculated. Briefly, B, values represent an iso-
morphic relation of cluster items, and are determined by
the number of the items commonly included in each level
of clustering between two clusters. A large value indicates
similar groupings of items. Fig. 1 shows a simple example
for comparison of cluster structures; the By value at k=2
level between S1 and S2 would be greater than that
between S1 and S3, or S2 and S3, as the same sub-clusters
(A, B) are included within S1 and S2. A whole picture of
cluster similarity between two clusters is obtained by
plotting By values at each level. The expected value and its
upper and lower limits were calculated for each By value
according to previous studies (Crowe and Prescott, 2003;
Fowlkes and Mallows, 1983). Statistical significance of

By values was defined as those greater than the upper limit
(Fowlkes and Mallows, 1983).

To compare metric similarities among semantic struc-
tures, the correlation analyses were conducted for dissim-
ilarity matrices derived from Chan’s algorithm and those by
Crowe’s algorithm. Three pairs, i.e., Turkish patients vs.
Japanese patients, Turkish patients vs. Japanese normal
controls, and Japanese patients vs. Japanese normal
controls, were formed, all of which had two dissimilarity
matrices by the two algorithms. Thus, six (3 pairsx2
dissimilarity matrices) correlation analyses were performed.

3. Results
3.1. Demographic and clinical profiles

The means and S.D.s of demographic and clinical
variables are shown in Table 1. MANOVA for demo-
graphic variables showed no overall difference among the
three groups (Wilks’ lambda=0.90, F=1.58, df=4, 120,
P=0.18). Also, clinical profiles did not significantly
differ between Turkish patients and Japanese patients
(Wilks’ lambda=0.96, F=0.92, df=2, 39, P=041).
These results suggest that demographic and clinical
backgrounds were similar among the three groups.
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Fig. 1. Schematic representation for cluster structure comparisons. The
same groupings exist between S1 and S2 at k=2 level, but not between
S1 and 83 or between S2 and S3.
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Fig. 3. Cluster structures as demonstrated by ADDTREE analysis in Japanese normal controls (left), Japanese patients with schizophrenia (middle),
and Turkish patients with schizophrenia (right). The length of branches represents inter-item distances. Thus, normal controls have relatively shorter
branches in most sub-clusters compared with Turkish or Japanese patients with schizophrenia, suggesting that semantic structures of the two patient

groups are not firm.

3.2. Verbal fluency scores

The mean and S.D. of the VFT scores are shown in
Table 1. ANOVA revealed that Group (F=3.29, df=2,
61, P=0.04) and Task (CFT vs. LFT; F=219.99,
df=1,61, P<0.0001) factors were significant. Subse-
quent analysis for Group factor by Bonferroni/Dunn
method detected a significant difference between
Turkish patients and Japanese normal controls
(P=0.016), while the differences between Turkish
patients and Japanese patients (P=0.46) and between
Japanese patients and Japanese normal controls
(P=0.08) were not significant. No significant interac-
tion effect was obtained between the two factors
(F=0.31, df=2, 61, P=0.73).

3.3. Cluster analyses

The results of HCA and ADDTREE analyses are
shown in Figs. 2 and 3, respectively. In ADDTREE
analysis, two goodness-of-fit measures, Stress and R-
square values, were obtained (Table 3). Both measures
vary in a range of 0—1. For the Stress value, 0 means
best possible fit. For the R-square value, 1 indicates the
best representation of data. All Stress values in the
current study were in the range of 0.02—0.07, which

satisfies Kruskal’s (1964) guideline. In addition, all R-
square values are more than 0.60, comparable to values
obtained in previous studies (Aloia et al., 1996;
Sumiyoshi et al., 2005; Sumiyoshi et al., 2006). The
two patient groups and Japanese normal controls
showed similar values for these two measures, indicat-
ing that dissimilarity data from these three groups fit
equally well with ADDTREE analysis.

As to the structure of the ADDTREE clusters, rela-
tively longer branches were found within sub-clusters
while they were shorter between sub-clusters, specifically
in the two patient groups (Fig. 3). Because such a
construction represents weak connection of items within a
sub-cluster, the results indicate that the cluster construc-
tion in the patient groups is not firmly organized.

Meanwhile, the analyses of B, values exhibited
structural similarities between the two patient groups.

Table 3
Summary of the Stress and R-squared values in ADDTREE analysis.

Chan’s algorithm  Crowe’s algorithm

Stress  R-squared  Stress R-squared
Turkish schizophrenia 0.02 0.92 0.02 0.95
Japanese schizophrenia 0.05 070 005 070
Japanese normal controls  0.06  0.65 0.07  0.63
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Fig. 4. By values obtained from comparisons between Japanese patients with schizophrenia and Japanese normal controls (HCrl, HChl, ACrl, AChl) and between Turkish patients and Japanese
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Portrayals of B, values.for the Japanese patients vs.
Japanese normal controls comparison and the Turkish
patients vs. Japanese patients comparison are presented
in Fig. 4 (where HCr and HCh are abbreviations for
hierarchical cluster analysis by Crow’s algorithm and
Chan’s algorithm, respectively, and ACr and ACh are
abbreviations for ADDTREE analysis by Crow’s
algorithm and by Chan’s algorithm, respectively). The
By values did not exceed the upper limit of expected
values (see dotted lines of Upper (E(By) in Fig. 4) in
most comparisons. However, in the two comparisons
between Turkish patients and Japanese patients (HCr2
and HCh2), the By, values exceeded the expected values
(E(By) at several k levels (e.g. HCr2: k=5-9; HCh2:
k=5, 9). The result suggests greater similarities in the
Turkish patients vs. Japanese patients comparison as
compared with the Japanese controls vs. Japanese
patients comparison.

In order to quantify this trend, we calculated the
difference in B, values (Turkish patients vs. Japanese
patients comparison minus Japanese patients vs. Japanese
normal controls comparison). As shown in Table 4, only a
few values were negative, suggesting that the By values in
the Turkish patients vs. Japanese patients comparison
were larger than those in the Japanese patients vs.
Japanese normal controls comparison. Overall, these
findings suggest that cluster structures were more
similarly organized between the two patient groups than
between Japanese patients and normal controls.

3.4. Correlation analysis

As shown in Table 5, the correlations for all group
combinations with Chan’s algorithm were significant
(Table 5, upper-triangular part), although this was not
replicated with Crowe’s algorithm (Table 5, lower-

Table 4
B, value differences between Turkish patients/Japanese patients
comparison and Japanese patients/Japanese normal controls comparison.

k HCr2-HCrl  HCh2-HChl  ACr2-ACrl  ACh2-AChl
2 0.00 —0.01 -0.16 -0.20
3 0.04 0.05 0.10 —0.12
4 021 0.03 0.01 0.10
5 0.48 0.32 -0.15 0.06
6 0.64 0.20 0.01 0.11
7 0.86 0.03 0.18 0.20
8 0.61 0.20 0.00 0.28
9 033 0.41 0.00 0.00
10 0.00 0.00 0.00 0.00

HCr and HCh are abbreviations for hierarchical cluster analysis by
Crow’s algorithm and Chan’s algorithm, respectively.

Table 5
Summary of correlations for dissimilarities by the two algorithms.

Dissimilaritics with Chan’s algorithm

Japancse Japanese Turkish
normal  schizophrenia schizophrenia
controls
Japanese normal controls 0.32% 0.29%
Japanese schizophrenia 0.15 0.55%*
Turkish schizophrenia 0.02 0.18

Dissimilaritics with Crowe’s algorithm

*P<0.05, *P<0.01 by Pearson’s method.

triangular part). It should be noted that the strongest
correlation was obtained between Turkish patients and
Japanese patients. Thus, the result partially supports the
findings from the B; analyses, which showed relatively
greater similarity of semantic structures between
Turkish patients and Japanese patients than between
Japanese patients and Japanese normal controls.

4. Discussion

The purpose of the present study was to determine if
Turkish and Japanese patients with schizophrenia
exhibit similar patterns of impairment in semantic
structures. We conducted two types of cluster analyses
(HCA and ADDTREE) using two versions of algo-
rithms (Chan’s algorithm and Crowe’s algorithm) to
obtain dissimilarities matrices from VFT data. While the
results obtained by these cluster analyses were not
exactly the same, the general trend was that the two
patient groups elicited topologically similar semantic
structures. Thus, B, values for the Turkish patients vs.
Japanese patients comparison were larger than those for
the Japanese patients vs. Japanese normal controls
comparison (Table 4). In addition, ADDTREE analysis
revealed that semantic memory in the two patient groups
was not firmly organized, as indicated by loose
connections within sub-clusters.

The reason for the lack of firm cluster structures in
Japanese normal controls may be due to an attempt to
match the demographic and other variables (i.e.
education and the number of words produced in the
VFTs) of the control subjects with those of the Japanese
patients. In fact, ANOVA revealed that the VFT scores
did not differ between the two groups. However, it
should be noted that the cluster structure of Japanese
patients was more similar to that of Turkish patients than
to that of Japanese control subjects, despite the fact that
the performance on the VFTs by the Japanese patients
was comparable to that by the Japanese normal controls.
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The analyses of the metric feature of semantic
structures also exhibited a relatively greater similarity
between Turkish patients and Japanese patients than
between Japanese patients and Japanese normal controls.
Thus, the dissimilarity matrices of the two patient groups
with Chan’s algorithm were significantly correlated with
the highest value (Table 5). Similarly, correlations
between Turkish patients and Japanese patients with
Crowe’s algorithm tended to be higher than those between
Japanese patients and Japanese normal controls, although
they did not reach significance. While a previous study
(Prescott et al., 2006) found a high correlation between
schizophrenia patients and normal control subjects
(Chan’s algorithm: 0.67, Crowe’s algorithm: 0.75), this
finding was not replicated in the current study.

Interestingly, category items frequently produced in
the CFT by Japanese patients were similar to those by
control subjects, in spite of dissimilarity of semantic
structures (Table 2). The result suggests that typicality
(common animal names) and dissimilarity (feature-
based semantic association) are independently affected,
and that the latter is more vulnerable to the pathological
process of schizophrenia.

The impaired semantic structure in patients with
schizophrenia may be explained by abnormal neural
development. The neurodevelopmental hypothesis of
schizophrenia (Rapoport et al., 2005) predicts that the
cognitive impairment is already evident in the premorbid
stage of the illness. This concept is supported by our
previous study (Sumiyoshi et al., 2001), which reports
more severely impaired semantic structure in patients
with an earlier onset of illness.

Cohort studies (Chen et al., 2000; Keefe et al., 1994)
also provide evidence for the notion that an abnormal
neural development underlies irregular semantic struc-
tures. Thus, Chen et al. (2000) investigated the cognitive
function of family members of patients with schizo-
phrenia, and found that the CFT performance was
specifically impaired in non-psychotic siblings of schizo-
phrenia subjects, while the performance on other tasks
was spared. Similarly, Phillips et al. (2004) reported that
young patients, who were close to illness onset, exhibit a
severe disturbance exclusively in the performance on the
CFT but not the LFT. These results indicate that the
normal development of semantic association, which
affects CFT performance, is disturbed in subjects who
are vulnerable to developing schizophrenia.

The specific pattern of deficits in the performance on
the CFT also lends support to the hypothesis that an
abnormal neural development underlies impaired semantic
organization in subjects with schizophrenia. In the normal
course of development, perceptual dimensions (e.g. size)

appear first in the semantic structure, followed by
knowledge-based dimensions (e.g. domesticity, predation)
(Howard and Howard, 1977). In patients with Alzheimer’s
disease, these events have been suggested to progress in
the opposite direction, i.e., the knowledge-based dimen-
sions deteriorate before perceptual-based dimensions are
affected (Chan et al,, 1993a; Chan et al., 1993b). On the
other hand, deterioration of semantic structure in schizo-
phrenia is likely to exhibit a different pattern, i.e., the
perceptual dimension is more vulnerable than the knowl-
edge-based dimension (Paulsen et al., 1996; Sumiyoshi
et al., 2001). This pattern of degradation indicates an
irregular development of the semantic structure in
individuals vulnerable to developing schizophrenia,
which may arise from an abnormal neural development.
A number of researchers have reported that the
impaired performance on the CFT is not totally
explained by deficits in executive function (Bozikas
et al., 2005; Goldberg et al., 1998; Gourovitch et al.,
1996; Rossell et al., 1999). Thus, these authors have
found a greater decrease in verbal outputs in the CFT
than in the LFT, the latter representing mainly executive
function. Our results presented here did not show such a
pattern in VFT performance in the patient groups;
performance on the CFT is better than that on the LFT in
all groups. This may be due to the fact that Japanese
orthography and Turkish orthography are different from
that of English. Accordingly, we previously found that
the execution of the LFT is more severely impaired in
Japanese patients with schizophrenia than in English-
speaking patients (Sumiyoshi et al., 2004). This is
probably due to the inflexible correspondence between
phonemes and graphemes and/or the lack of phonologi-
cal clusters in the Japanese orthography. The association
between phonemes and graphemes is basically one-to-
one in the Japanese orthography, unlike the English
counterpart whose correspondence is one-to-many.
Furthermore, the lack of “phonemic cluster”, i.e.
coherence of words characterized with specific associa-
tions between phonemes and graphemes', makes word
searching more demanding. Without phonemic clusters,
as in the Japanese language, subjects have to rely on
exhaustive searching (i.e. enumeration of all possible
combinations of syllables to find a lexical word). Thus,
unlike English-speaking subjects, performance on the

! Three criteria for organization of clusters have been proposed in
previous studies (Robert et al., 1998; Troyer et al., 1997). They are:
(1) first letter, words beginning with same first two letters, such as
“prick”, “prison’” and “prism”’; (2) vowel sounds, words differing
only by a vowel sound such as “seat’”, “‘sight”, and “‘sought’’; and
(3) homonyms, the same oral shape but with different spelling, such
as “‘some’ and “sum’’.
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LFT would be considerably impaired in Japanese
patients, which may be the case for Turkish patients as
well.

Although the patients studied in this study showed a
comparable degree of disturbances in the CFT and LFT,
a distinct neuropsychological substrate other than
executive function is likely to underlie the performance
on the former task. It is assumed that the unstructured
semantic memory in the two patient groups, as revealed
by ADTREE analysis and B, values, prevented effective
word search or retrieval, which is necessary for animal
naming.

In summary, we have reported impaired semantic
organization in patients with schizophrenia, based on
analyses of the word order produced in the CFT.
Importantly, this study was the first to demonstrate
isomorphic cluster structures in Turkish and Japanese
patients with schizophrenia. These results suggest
impaired organization of long-term semantic memory
in schizophrenia is independent of the language system
or cultural backgrounds.
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ABSTRACT

Despite rigorous research on disturbances of executive function and social cognition in autism spectrum
disorders (ASD), little information has been available concerning higher cognitive functions, such as the
ability to focus and associate relevant features to form categories, or ‘organizing of information’. The
purpose of this study was to investigate this issue by using the Wisconsin Card Sorting Test (WCST)
and the Verbal Learning Task (VLT). Cognitive assessments were conducted in 22 individuals with ASD,
14 non-affected siblings, and 15 age-matched control subjects. Overall, individuals with ASD performed
significantly worse on the WCST and VLT compared to their siblings and normal control subjects. Although
siblings performed generally well on both tasks, they exhibited similar degree of perseverative responses
in the WCST compared to the probands. A linear increase of the memory organization score in the VLT
was also absent in siblings as well as the ASD group. These results suggest an impaired ability to organize
information is one of the cognitive endophenotypes for ASD.
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! The AQ is a self-report questionnaire consisting of five domains of questions
regarding the psychopathology of ASD: social skills, attention switching, attention
to detail, communication, and imagination.

2 The CARS is a behavior rating scale completed by clinician or parents based
on subjective observation. The scale contains 15 items (e.g. relationship to people,
imitation, and so on) and each item is rated with 1 (normal for child's age) to 4
(severely abnormal).

3 This BAP scale covers three domains of autism, i.e. ‘communication impairment’,
‘social dysfunction’, and ‘stereotyped and repetitive behavior'. Each domain includes
items coded as either ‘presence’ or ‘absence’ of autistic symptoms. A subject would
be classified as BAP if his/her total score of each domain exceeds the designated
cut-off point.

4 There were two outliers in the ¥PEM, deviating 2SD from the average of the ASD
group. We re-analyzed the data excluding these deviations but the main results have
remained the same.

1. Introduction

High-functioning autism (HFA) and Asperger syndrome (AS) are
defined as a part of autism spectrum disorders (ASD), characterized
by difficulties in establishing social relationships, poor communica-
tion skills, lack of imaginative behavior, and repetitive stereotypic
behaviors (American Psychiatric Association, 1994; World Health
Organization, 1992). Although subjects with HFA or AS do not show
a significant delay in intelligence, they have been reported to elicit
disturbances of some domains of cognitive function, e.g. social
cognition (Baron-Cohen et al., 1985) and executive function (Hill,
2004). For example, they perform poorly on various types of The-
ory of Mind tasks, ranging from perceptual (e.g. The Eyes Task),
verbal (e.g. The Strange Stories) (Kaland et al., 2008a) to emotional
ones (identification of emotional states of others) (Shamay-Tsoory,
2008). These results suggest the inability to recognize thoughts and
feelings to understand how others act. Also, subjects with ASD have
been reported to show impaired executive function, specifically,
cognitive flexibility (Geurts et al., 2004) and inhibition (Happe et al.,
2006).

Although previous studies have identified some aspects of cog-
nitive disturbance associated with ASD, more specific assessments
of higher cognitive functions would help further understand the
psychopathology of the disorder. Specifically, ‘organizing infor-

0168-0102/$ - see front matter © 2010 Elsevier Ireland Ltd and the Japan Neuroscience Society. All rights reserved.
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mation’, i.e. the process of focusing and associating relevant
information to form categories, appears to be worth investigat-
ing, as they are assumed to be pertinent to some cardinal traits,
such as inflexible and perseverated behavior or restricted interests
(Kenworthy et al., 2005).

The Wisconsin Card Sorting Test (WCST; Heaton et al,, 1993) has
been used to provide a good measure to evaluate the focusing pro-
cess. This test consists of four stimulus types, and requires subjects
to detect sorting principles from stimulus cards and categorize a
response card. The task proceeds through the shifts of sorting prin-
ciples, i.e. color, form and number. Successful performance on the
WCST depends on the ability to detect the correct sorting princi-
ple on the basis of feedback, and maintain the principle until it is
replaced by a new one.

From 1980s onward, more than 30 studies have been conducted
to examine the WCST performance in individual with ASD. The
majority of them have reported the degradation in performance
on some measures of the task (generally, the number of cate-
gories achieved and perseverative errors. For review, Hill (2004),
Pennington and Ozonoff (1996), for recent studies, Ambery et al.,
2006; Geurts et al., 2004; Hill, 2004; Hill and Bird, 2006; Kaland
et al,, 2008b; Lopez et al,, 2005; Pennington and Ozonoff, 1996:
Sergeantetal., 2002; Voelbel et al., 2006; Winsler et al., 2007). Stud-
ies targeting adults with ASD, however, have been relatively limited
(Ambery et al., 2006; Ciesielski and Harris, 1997; Lopez et al., 2005
Rumsey, 1985; Rumsey and Hamburger, 1988, 1990). Most of these
investigations have reported poor achievement of the task in adults
with ASD, as has been observed in the studies for younger samples.
Ambery et al. (2006), for example, has reported that adults with
ASD produced substantially greater perseverative errors, indicat-
ing that the ability to find and utilize relevant features of in-coming
information may not have been well developed in people with ASD.

There is also paucity of information as to the ability to asso-
ciate information for category formation in individuals with ASD,
besides the findings from free-recall task (Tager-Flusberg, 1991)
and the California Verbal Learning Task (CVLT; Delis et al., 1987).
Both tasks are similar in that they require subjects to learn orally
presented word lists and let them recognize the association of pre-
sented stimulus; the association process is evaluated to calculate
the difference in the number of recalled words between related
(members of a particular category) and unrelated word lists in
the free-recall task, or by the number of voluntarily re-organized
category-wise responses in the CVLT. Subjects with ASD have been
reported to fail to achieve better in the related lists compared to
the unrelated lists in the free-recall paradigm, unlike IQ-matched
normal controls (Bowler et al.,, 1997). On the other hand, a study
with the CVLT (Minshew and Goldstein, 1993) has not detected
clear differences in the semantic cluster ratio, a measure of category
formation, between subjects with ASD and normal controls.

Given the mixed results from these verbal learning tasks, more
sensitive methods to evaluate the ability to associate information
for categorization is needed. The Verbal Learning Task (VLT; Gold
et al., 1992; Yamashita et al., 2000), which has been used in the
studies of schizophrenia, would be appropriate for this purpose.
The VLT consists of three types of word lists: the Random, Blocked,
and Semi-blocked lists. The Random list consists of semantically
unrelated nouns while the Blocked and Semi-blocked lists contain
category exemplars. In the Blocked list, the words are presented
on a category-basis, while the words of the same category are
never presented consecutively in the Semi-blocked list. One of the
strength of the VLT is the inclusion of the SCR (Stimulus Cate-
gory Repetition; Bousfield and Bousfield, 1966), which quantifies
the category-wised responses in the Semi-blocked list. With this
measure, the process of category-formation is directly evaluated.

To determine if the deficits of organizing information, discussed
above, are cognitive traits specific to ASD, i.e. a cognitive endophe-

notype, it would be worthwhile to investigate this cognitive ability
in biological relatives. A number of studies have reported that
several domains of cognitive function are, to some extent, dis-
turbed in first-degree relatives of individuals with ASD (Bailey
etal.,, 1998; Dorris et al., 2004): executive function (Delorme et al.,
2007; Hughes et al., 1999; Kawakubo et al., 2009), central coher-
ence (Baron-Cohen and Hammer, 1997; Baron-Cohen et al., 2006
de Jonge et al., 2006; Fombonne et al., 1997), and Theory of Mind
(Smalley and Asarnow, 1990; Szatmari et al., 1993). As to the pro-
cesses of organizing information, however, clear results have not
been obtained. For instance, Ozonoff et al. (1993) has reported
that sibling of ASD exhibited no distinct impairments in the over-
all performance on the WCST. On the other hand, studies using
the intradimensional/extradimensional (ID/ED) set-shifting task,
a categorization task akin to the WCST, have reported that par-
ents (Hughes et al,, 1997) and siblings (Hughes et al., 1999) of
ASD probands performed poorly compared with those of typically-
developed children. Apart from those contradicted findings for the
ability to focus on relevant information, little is known about the
process for category formation, at least under the verbal leaning
task paradigm, in siblings of individuals with ASD.

The purposes of the current study were two-fold: first, the abil-
ity to organize information, specifically focusing and associating
the relevant features to form categories, were investigated in sub-
jects with ASD using the WCST and the VLT. The two tasks have
been typically used as the measure for executive function (flexi-
bility) and verbal learning (or working memory), respectively. The
simultaneous implementation of these two tests, however, would
be useful to evaluate the two processes of organizing of informa-
tion; the percentage of perseverative errors of Milner (%PEM) in
the WCST provide the index for the focusing process while the SCR
in the VLT represents the one for the association process. Second,
the possibility that the deficits of the two cognitive processes are
ones of the cognitive markers, i.e. endophenotypes, of ASD was
examined by administrating these tasks to siblings of subjects with
ASD.

2. Method
2.1. Subjects

Twenty-two individuals with ASD (M/F=19/3), 14 non-
affected siblings (M/F=8/6), and 15 age-matched normal controls
(M/F=11/4) entered the study. Male/female ratio was not signifi-
cantly different among the groups (x?=4.01, df=2, n.s.). Subjects
in the ASD group met DSM-IV criteria for autistic disorder (N=8),
Asperger disorder (N = 12) or pervasive developmental disorder not
otherwise specified (PDD-NOS) (N=2).

Individuals with ASD and their siblings were recruited from
outpatient clinics in the following institutions: Departments of
Neuropsychiatry and Child Psychiatry, University of Tokyo Hospital
and Mie Prefectural Asunaro Hospital for Children and Adoles-
cent Psychiatry. Participants from public sympesia on ASD which
took place at The University of Tokyo were also included. Healthy
controls were mainly recruited from hospital staff members, their
acquaintances and children, and college students. Exclusion cri-
teria were neurological illness, traumatic brain injury with any
known cognitive consequences and loss of consciousness for more
than 5min, a history of electroconvulsive therapy, and alco-
hol/substance abuse or addiction. Besides, based on the Structured
Interview Schedule of DSM-IV Axis 1 Disorders Research Version
Non-patient Edition (SCID-I/NP), normal controls were excluded if
they or their first-degree relatives had a history of DSM-1V axis I dis-
orders. 1Qs were evaluated with the WISC-1II or WAIS-R (IQ range:
normal controls; 87-120, siblings; 90-118, ASD; 58-114). The full
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Table 1
Demographic and clinical data.
Controls Siblings ASD?

Male/female 11/4 8/6 19/3
Age 29.7(6.4) 24.5(4.0) 26.5(7.4)
Education 15.9(2.1) 15.3(1.6) 12.5(1.8)"
CARS - 15.6(0.8) 31.2(6.1)
AQ-] 16.3(5.6) 22.7 (5.52) 30.6 (8.6)f
Medication (mg/day)® - - 220.8 (347.7)
1Q¢ 99.7(8.6) 101.2(10.4) 94.1(17.8)

Note: ASD, autism spectrum disorders; CARS, Childhood Autism Rating Scale; AQ-J,
Autism-Spectrum Quotient Japanese version.

2 Missing data in education=7, CARS=1, AQ-J=10.

b Chlorpromazine equivalent dose.

© Estimated 1Q, controls and siblings; Full IQ, ASD.

** p<0.01; compared to controls and siblings.

¥ p<0.01; compared to siblings.

t p<0.05; compared to siblings.

version was administered to subjects with ASD and siblings while
the abbreviated one (i.e. Information, Similarities, Picture Comple-
tion, and Digit Symbol-Coding) was applied to normal controls.
Although 4 subjects with ASD had IQs of less than 70, they were
included in the study as they had completed at least high school
education (i.e. more than 12 years). In fact, the directions of princi-
pal results, presented later, did not change even if data from those
cases were excluded. The Ethical Committee of The University of
Tokyo Hospital approved this study (receipt No. 630-5). The Mie
Prefectural Asunaro Hospital for Children and Adolescent Psychi-
atry delegated the ethical review to the ethical committee of The
University of Tokyo Hospital because they did not have an institu-
tional review board. Written informed consent was obtained from
all participants.

The Autism-Spectrum Quotient Japanese version (AQ-J; Kurita
and Koyama, 2006)° was administered to probands, siblings, and
normal controls. In addition, subjects with ASD and siblings were
assessed by the Childhood Autism Rating Scale-Tokyo Version
(CARS-TV; Kurita et al., 1989)% by trained child psychiatrists. One-
way ANOVA for AQ-] yielded a significant group difference (F=9.65,
df=2, 25, p<0.01). Multiple comparisons with the Tukey method
revealed that the ASD group elicited a significantly higher score
than other two groups (p<0.05). As to CARS, t-test revealed a
significantly higher score for the ASD group compared to sib-
lings (t=9.23, df=17, p<0.01). These results indicate that the ASD
group and other two groups were clinically independent. In fact,
no siblings were found to elicit autistic features as evaluated
by the Broader Autism Phenotype (Le Couteur et al., 1996).7 All
but one on the ASD subjects received medication, with eight of
them treated with antipsychotics (risperidone =4; pimoizide=2;
haloperidol = 2). Other medications included mood stabilizers (e.g.
valproate =6, lithium =3), benzodiazepines (e.g. bromazepam=3,
nitrazepam =2, triazolam=2), anti-depressants (e.g. fluvoxam-
ine =4, paroxetine = 3), and anti-parkinson drugs (e.g. biperiden =5,
trihexyphenidyl = 2). Demographic and clinical profiles of partici-
pants are summarized in Table 1.

5 The AQ is a self-report questionnaire consisting of five domains of questions
regarding the psychopathology of ASD: social skills, attention switching, attention
to detail, communication, and imagination.

6 The CARS is a behavior rating scale completed by clinician or parents based
on subjective observation. The scale contains 15 items (e.g. relationship to people,
imitation, and so on) and each item is rated with 1 (normal for child’s age) to 4
(severely abnormal).

7 This BAP scale covers three domains of autism, i.e. ‘communication impairment’,
‘social dysfunction’, and ‘stereotyped and repetitive behavior'. Each domain includes
items coded as either ‘presence’ or ‘absence’ of autistic symptoms. A subject would
be classified as BAP if his/her total score of each domain exceeds the designated
cut-off point.

2.2. Design and procedure

WCST. A computerized version of the WCST (WCST-64:
Computer Version-2 Research Edition, Psychological Assessment
Resources, Inc.) was used. Subjects were requested to sort cards
according to one of the implicit principles (i.e. color, shape, and
number), which is altered after 10 consecutive correct responses.
A test session was terminated when 6 shifts had been completed.
Three variables, (1) number of categories achieved (CA), (2) the per-
centage of perseverative errors of Milner (¥PEM), and (3) reaction
time (RT), were analyzed.

VLT. The Japanese version of the VLT (JVLT; Yamashita et al,,
2000) was used. This task consists of three 16-word lists: Random
list, Blocked list, and Semi-blocked list. The Random list consists of
16 unrelated nouns. Other two lists contain four exemplars from
four taxonomic categories (the Blocked list: stationery, animal,
musical instruments, and sports; the Semi-blocked list: vehicles,
seasoning, flower, and countries). In the Blocked list, exemplars in
the same category were presented consecutively, while they were
never given serially in the Semi-blocked list. Thus, in the Semi-
blocked list, the list items would be re-organized in a category-wise
manner, if a subject voluntary formed categories to be utilized as
recalling cues.

Three trials were conducted and each trial included the Random,
Blocked, and Semi-blocked lists. The lists were presented in the
fixed order of the Random, Blocked, and Semi-blocked lists. Every
word in the lists was presented orally in 1 s basis, and subjects were
instructed to learn them. The VLT scores were calculated for each
type of list as the average of the three trials. In addition, for the
Semi-blocked lists, Stimulus Category Repetition (SCR; Bousfield
and Bousfield, 1966) was calculated. SCR is defined as the total
number of exemplars in the same category consecutively recalled
in each trial. Thus, it was considered to be an index of the degree
to which a subject associates information based on implicitly given
categories (Koh et al., 1976).

2.3. Statistical analyses

Multivariate analysis of variance (MANOVA) was conducted to
examine group differences for demographic variables (age, educa-
tion, IQ) and three measures of WCST (CA, %PEM, RT). The arcsine
transformation and logarithmic transformation were applied for
%PEM and RT, respectively. The VLT scores were analyzed by three-
way ANOVA with Group (normal controls vs. siblings vs. ASD) as
between-subject factor, and Block (Random vs. Blocked vs. Semi-
blocked) and Trial (1st vs. 2nd vs. 3rd) as within-subjects factor.
The SCR scores were examined by two-way ANOVA, with Group
(normal controls vs. siblings vs. ASD) as between-subjects factor
and Trial (1st vs. 2nd vs. 3rd) as within-subjects factor. The cor-
relation analyses were conducted between the CARS Total scores
and the measures of the WCST and VLT to examine the relationship
between the severity of symptoms and cognitive performances.

3. Results
3.1. Demographic variables

Demographic and clinical data are shown in Table 1. MANOVA
indicated an overall difference among the three groups (Wilks’
lambda=0.52, F=4.45, df=6, 68, p<0.01). Subsequent univariate
analysesrevealed that the ASD group showed a significantly shorter
education period than did other two groups (F=13.22, df=2, 39,
p<0.01), while Age (F=2.26, df=2, 48, n.s.) and IQ (F=2.29, df=2,
44, n.s.) did not differ among the groups.
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Table 2
Performance on the Wisconsin Card Sorting Test (WCST) and Verbal Learning Task
(VLT).

Controls Siblings ASD

WCST

CA 6.0(1.7) 5.9(0.5) 42(2.2)

%PEM 9.9 (4.5) 12.1(9.2) 24.1(19.5)

RT (min) 1.6(0.3) 1.8(0.8) 2.1(1.1)
VLT

Random 9.9(3.6) 10.1(3.0) 8.6(3.6)

Semi-blocked 11.8(3.3) 129(2.7) 10.0 (4.0)

Blocked 13.8(2.9) 13.8(2.5) 11.2(4.3)

SCR1 3.0(2.4) 4.6(2.8) 3.5(3.2)

SCR2 6.7(4.3) 7.6(3.8) 5.8(4.0)

SCR3 8.9(4.3) 8.9(4.5) 5.9(4.8)

Note: ASD, autism spectrum disorders; WCST, Wisconsin Card Sorting Test; JVLT,
Japanese Verbal Learning Task; CA, categories achieved; %PEM, percentages of
Milnere-type perseverative errors; RT, reaction time; SCR, stimulus category rep-
etition.

3.2. Performance on the WCST

Mean and SD for variables of the WCST are summarized in
Table 2. MANOVA demonstrated significant overall group differ-
ence (Wilks' lambda=0.71, F=2.70, df=6, 86, p<0.05). Subsequent
univariate analyses revealed main effects of CA (F=8.31, df=2, 45,
p<0.01)and %PEM (F=5.20,df=2,45,p <0.01),8 but not RT(F=0.10,
df=2, 45, n.s.). Multiple comparisons showed a significantly lower
CAscore for the ASD group compared to other two groups (p<0.01).
As for the %PEM, the difference was found only between the ASD
group and normal controls. Siblings did not differ from either group.

3.3. Performance on the VLT

Mean and SD for variables of the VLT are shown in Table 2.
ANOVA showed a significant Block x Group interaction effect
(F=2.54, df=4, 96, p<0.05) on the VLT scores. Simple main effects
of Group were significant for the Blocked (F=4.137, df=2, 144,
p<0.05) and Semi-blocked (F=5.87, df=2, 144, p<0.01), but not
the Random (F=1.72, df=2, 144, n.s.) lists condition. Multiple com-
parisons yield significant differences in the Blocked lists condition
in the order of controls=siblings>ASD (p<0.05). For the Semi-
blocked lists condition, on the other hand, the difference was only
found in siblings > ASD (p<0.01).

ANOVA revealed a significant Trial x Group interaction effect
(F=3.14,df=4,86 p<0.05) on the SCR score. Therefore, simple main
effect for the Trial condition was examined, which yielded signif-
icant results for all groups (normal controls: F=49.86, df=2, 129,
p<0.01; siblings; F=27.23,df=2,129,p<0.01; ASD; F=10.22,df=2,
129, p<0.01). Multiple comparisons revealed a stepwise enhance-
ment on the SCR score (3rd trial >2nd trial > 1st trial) in normal
controls (p<0.01), while the difference was detected only between
the first two trials (2nd trial > 1st trial) in siblings (p < 0.01) and ASD
patients (p<0.01).

3.4. Correlation analyses

No measures in the WCST were significantly correlated with the
CARS total score (CA: r=-0.34, df=19, n.s.; ¥PEM: r=-0.12; RT:
r=0.15 df=18, n.s.). The same result was obtained in the VLT (Ran-
dom: r=-2.66; Blocked: r= —0.14; Semi-blocked: r=—-0.21, df=20,
n.s.; SCR1: r=-0.06; SCR2: r=-0.23; SCR3: r=-0.16, df=15, n.s.).

& There were two outliers in the ¥PEM, deviating 25D from the average of the ASD
group. We re-analyzed the data excluding these deviations but the main results have
remained the same.

4. Discussion

The purpose of the current study was to investigate the ability
to organize information in individuals with ASD and their siblings.
Specifically, the two cognitive processes in that ability, i.e. focusing
on relevant features and associating them to form categories, were
examined using the WCST and VLT.

Overall, individuals with ASD performed poorly on the WCST
and VLT, as shown by the significantly worse scores on most mea-
sures of the tasks (Table 3). Specifically, greater ¥PEM in the ASD
group is in accordance with a previous study (Kenworthy et al.,
2005), representing the poor ability to focus on the relevant infor-
mation in subjects with ASD using other tasks (i.e. the Object
Assembly, the Rey-Osterrrieth Complex Figure, the Story Sentence
Memory, and letter fluency with “F, A, S”. Similarly, the lack of an
increase in the SCR supports the result from the free-recall task
(Bowler et al,, 1997), reporting the failure to associate category
members in subjects with ASD. Both ¥PEM and the SCR scores did
not correlate with the CARS score in the ASD group. Thus, it is possi-
ble that degradation in the cognitive process, such as focusing and
associating relevant information, is intrinsic to the symptomatol-
ogy of ASD irrespective of severity of the illness.

The poor cognitive performance in subjects with ASD cannot
be attributed entirely to their shorter education period. First, the
IQ level in subjects with ASD on the whole was not significantly
different from those in siblings and normal controls, as shown by
the analysis of the demographic variables. In addition, the RT in the
WCST and performance on the Random List condition in the VLT
were equivalent to those for normal controls and siblings. In all,
these results suggest that general intelligence, visuo-motor skills,
attention, and memory capacity, were relatively uniform among
the three groups studied here.

Generally, the sibling group performed almost as equally well
as the normal control group; however, there were some notice-
able similarities between siblings and subjects with ASD (Table 3,
highlighted in bold). First, siblings have failed to show the linear
increase in the SCR score in the VLT. Second, the ¥PEM for siblings
was not significantly smaller than that for the ASD group, although
it did not differ from that of normal controls, either (Table 3). This
result is worth noting as siblings performed better than individuals
with ASD on other measures, such as the CA. In all, the results from
the two tasks are likely to reflect the limited ability of siblings to
focus and conceptualize categories using updated information.

The tendency of ‘weak central coherence’ may explain the cur-
rent results for the subjects with ASD. ‘Central coherence’ is a
cognitive trait to extract meaning, gist, and gestalt from given stim-
uli (Frith and Happe, 1994). Impairment of this ability, or ‘weak
central coherence’, leads to an inclination to focus on individual
parts of information without integrating them (Happe and Frith,
2006). This may be related to increased perseverative responses
in subjects with ASD; once their attention has been captured by a
particular dimension of features, shifting it according to negative
feedback would become difficult.

The weak central coherence trait also seems to be related to
higher cognitive function such as category formation and organi-
zation (Plaisted, 2001); in order to form a category, it is necessary to
extract a commonality from each piece of information and ignore
idiosyncratic features. This cognitive process may be disturbed in
people with ASD, leading to the restriction in forming categories.
The lack of an increase in the SCR scores may be accounted for by
this cognitive deficit.

Interestingly, the tendency related to weak central coherence
has also been reported in first-degree relatives of patients with
ASD, especially their fathers (Happe et al., 2001). This seems to be
consistent with our observations that siblings of subjects with ASD
failed to show a steady increase of the SCR in the VLT, suggesting
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Table 3
Summary of performances on the WCST and JVLT.
WCST JVLT
SCORE SCR
CA Controls = Siblings > ASD Blocked Controls = Siblings > ASD Normal controls SCR1>SCR2>SCR3
%PEM Controls <ASD Semi- Siblings > ASD ASD SCR1=SCR2>SCR3
Controls = siblings blocked Controls = Siblings
Siblings = ASD
RT Controls = Siblings = ASD Random Controls = Siblings = ASD Siblings SCR1=SCR2>SCR3

Note: ASD, autism spectrum disorders WCST; Wisconsin Card Sorting Test; JVLT, Japanese Verbal Learning Task; SCR, stimulus category repetition.

that degradation in the ability to associate information is one of
the cognitive markers, i.e. endophenotypes for people vulnerable
to ASD.

It is hypothesized that attenuated neural activities in parahip-
pocampal regions may be responsible for the difficulties in
organizing information in subjects with ASD. The left parahip-
pocampal regions, including parahippocampal gyrus, has been
suggested to play an important role in sorting, relating, and send-
ing information to hippocampus (Eichenbaum, 1997; Sumiyoshi
etal., 2006; Vargha-Khadem et al., 1997). Thus, dysfunction of these
regions is assumed to impair the ability to systemize incoming
information. In fact, several idiosyncrasies around parahippocam-
pal regions have been reported in individuals with ASD. For
example, Boucher et al. (2005) found a smaller parahippocampal
volume in patients with ASD compared to normal controls, as well
as weaker correlational activities between this region and the hip-
pocampal region.

Akey issue for future research is the developmental course of the
knowledge structure, that is, semantic association in the long-term
memory, in individuals with ASD. Given that the ability to organize
information is impaired, knowledge structure would suffer from
insufficient maturation in subjects with ASD, as has been reported
in children with William’s syndrome (Johnson and Carey, 1998).
Although several attempts have been already made to address this
issue (Dunn et al., 1996), further research is expected to clarify the
link between the limited ability to organize information and the
development of knowledge structure in individuals with ASD and
those who are vulnerable to the disorder.

Finally, several limitations for the present study should be men-
tioned. First, it would be worthwhile to relate some cognitive
measures studied here, e.g. ¥PEM and SCR, to endophenotypes of
ASD in replication studies with a larger sample of ASD probands
and their siblings. Second, although clinical variables such as intel-
ligence did not significantly affect current findings, evaluation with
more adjusted samples would be desirable in future studies.

5. Conclusion

The current study has identified the limited ability to organize
information in individuals with ASD, extending the previous obser-
vations that they performed poorly on most of the measures of the
WCST and verbal learning compared with normal controls. In addi-
tion, their siblings showed similar impairments on the measures
of organizing of information derived from these tasks, suggest-
ing that the deficits of this cognitive ability is one of the cognitive
endophenotypes of ASD.
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Measurement and Treatment Research to Improve
Cognition in Schizophrenia (MATRICS) i3, 2003 FEicthd
SREFHEERREC ST I RBABEORZOHOFE L
BERBRTH S (httpy//www.matrics.ucla.edw/). MATRICS
REOERICE, 1) HAKBIEORIRIEIBIENER
(functional outcome) ST 3 EMPFO I -1
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Fobldhtcl &, UL, 3) BRI L 32086
WENRE AUECTHE L G BN RE vy 7Y -8
BEZLTOWEEMdsiel &, HEFSNSB (Green and
Nuechterlein, 2004; Green et al, 2004b). HEHaf) o 5y —
BAZED iz, MATRICS MERMEHASL (MATRICS
Neurocognition Committee) AHfxh, HPFE GHak
B, OBEESE) Oz v& 4 X {cE5 0T MATRICS
Consensus Cognitive Battery (MCCB) D BiRMHED S
7o (Nuechterlein et al, 2008), = L THRELES % T,
MATRICS-PASS (MATRICS Psychonomic and Standardi-
zation Study) <& b, MCCB QiE#{l, & CEHRRES
SHORIEL & OWELBTHLATE 2 (Kern et al, 2008).

MCCB i, #E.CEZEARE TN H2EERM 22
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E-mail: sumiyoshi@educ.fukushima-u,ac.jp
(BUBISYRSE © EEHF )
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KEARERDE (Food and Drug Administration; FDA)
2, FHRERREOROFMICH VT, Mmeuropsycholo-
gical performance OB X LBREREMRETRIINV]
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L D ACT AR

II. Co-Primary Measures
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HI2AERNMER, BEMHENLRTELETLES (cando)
fEhEEkL, ERcHSEETEORIMNRIMTES
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2006; Green et al, 2004a), LA L, A3 ~XEHREEEHRH
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FHEFGHT s RBILLEISNL,

Functional capacity L <~V D&MD Fic >\ T, per-
formance-based approach & interview-based approach i< &
BAFEMRI &N TE /A (Buchanan et al, 2010). Fi& i,
ERoEFBEEWIcE O TEELRM - HA0BIE (28 -
fREOEE, NEBMOFA, BEELHLIIH) Ovia
L=vavitky, ERORBLRMT S, EURE
7Y — & LT, Maryland Assessment of Social Competence
(Bellack et al, 1994), Test of Adaptive Behavior in Schizo-
phrenia (TABS; Velligan et al, 2007), Independent Living
Scales (Loeb, 1996), University of California at San Diego
(UCSD) Performance-Based Skills Assessment (UPSA;
Patterson et al, 2001), % QMBS & L T UPSA Brief
Version (UPSA-B; Mausbach et al, 2007) ##i¥oh 3,

—7, interview-based approach T3, HFiH T,
S5V IBEPNBE~OHENS vy 2 —-ITL-T,
functional capacity DIRMEEFMi ¢ 5. BiEmcid, B
% NEHEH D VIEIEAN, DRBTEOREP, Akt
B3 884EFOHOETII LW TORBE 2FET 5.
C D & 9 15 interview-based approach OfR&ZM L b EL
T, Schizophrenia Cognition Rating Scale (SCoRS; Keefe et
al, 2006). Clinical Global Impression of Cognition of Schizo-
phrenia (CGI-CogS; Ventura et al, 2008) ##ioh 3.

Performance-based approach. interview-based approach
& H1Z, co-primary measures & U TS HL L WHER
EPRE v 7Y —DHEH, MATRICS Co-primary and
Translation (MATRICS-CT) %2 dlvic#id ShTEL
(Buchanan et al, 2010). [GJ#H&%{2. co-primary measures
T h 34 258, TH 12350\ T performance-
based approach IZ & 2% /¥ v ¥ Y — & L T Maryland
Assessment of Social Competence & UPSA, interview-
based approach {Z & 3 3@ REE L L T, SCoRS & CGI-
CogS ZBAL., ThooHHMHEI>VTFHNTAALT-
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RER D B4y 7Y - REBTXTRE-BRE
EHEENLY, 2) MEOEENRE L OB per-
formance based /¥ 7Y ~DHFHMKE, 3) k4o
{29 X T community functioning & OB FhiZ &k
7w (relatively modest), 4) interview-based @ R T
RBREDRPEMELPTL, TELHELMIILTUVLS
(Green et al, 2008).

& 5 IT MATRICS-CT {4, Validation of Intermediate
Measure Study (VIM) 2H8L, L0 RENTHLFET
co-primary measures ICHIS L WERHBERE®, <y 7 1) —
OEE - GUHUEOREZEDTVWS, COWETI, in-
terview-based approach g8 & L T Cognitive Assessment
Interview (CAI) % CGI-CogS, performance-based approach
DEERE LT, TABS ® UPSA &L ZhZEH D co-
primary measures MR M HK & &/ ((Buchanan et al,
2010). VIM i3, performance based @ co-primary measures
T3 UPSA %, % /-fiiBERR T2 TABS & UPSA %, co-

MEXMEBECH IS I RMEMER 253

primary measures & L CTEE LLWEH 2R OB i 4
C&EMERELTWS (Green et al, 2008; Harvey and
Velligan, 2011). L& LB &HT, interview-based, per-
formance-based 7 7 @ — F & & {2, co-primary measure
& U TH—ORFFERE - 4y 7 ) —@HEESATL
BWwéEBbha (Buchanan et al, 2010),

CO& i, MCCB DLf% & @il L T co-primary meas-
ures DU bFHMIc D ShTE . MCCB D HAE
SROYERRE & bz, AT S LIT co-primary measures @
WSohR, FTEBAMNRASATHE, BAWE, in-
terview-based I & 5 & D & L T SCoRS-J (3EH S, 2010,
2011), performance-based ® & @ & L T UPSA-B_J Aizsty
ohd (k& S, 2011b; X 2). UPSA-B &, LiRi4EE
KREEBMEY B UPSA It L, BBkt
F—vaYEECE-12bDTH B (R). *OEKE
T& 5 UPSA-B_J &, thTdi~s k>, UPSA-B 0EE
WRZRICHAROEE « L « LKA EE/E L - B

UCSD Performance-based Skills
Assessment - Brief (UPSA-B)

ERERURERI=aTL

L

UPSAD (nematonst version)RQINS. BXBRAEHRE LTUPSADERRTILDIS,
HEG0:. PrierocdMBERTHRIN L. BRBENRARATTRS:

283 26 (RUXFFREPRPERBNANBT LAY
N 5 (BRAPARRAXCHD
Chantal e (Brtisth Councll, Tokyad

UPSA-B (ntarnations] vorsion) S X RRIZ 2L TO MU ALY - REGIEDLTRUTFL BHLL
LET:

=RNER : THAN mdksumnyoshB40S hoomat.oon

BRNCRE - MBAY : FALD : ursosNGoduAdustimau scip

UPIAD_J (Rev. Maxch 2011) 1
Copyright TL. Pazerson, 2008 — Al (ighes rescrved.

KARHINGOBHHY
ARTHAEEBY ML 3T EVRT
00 asn
THREN  aAEde 82
E3 1L 849-753-000-8

SROON2 AR TEMBOSRHL
(SRR
tAsB~2Re¢B SRH  n8
gun0 :ﬂ 8
azuea thua
KKAERD (DR EL/RIBA) :AmA

SUS——- Y ; ¥7 V.. 6 T 1B LONDAN

.
.
.

ARABALE KL @n
ABARRNDR om

P -1 ] E=] SRBR soom

LREEE 1 A 19 BIERALLLRELA.

BYMESZELRLE
LUSBLONIERDSEANORLOLOL AL S LEAGS
ORROCRE - B EHERI V=~ AL TR~ LAt L P wny
HUNY-EREL A~ B 0120-000-M%2

B2 UPSA-B_J ok (&) - ¥R ().

#& UPSA-B_J & Modified SFS/SAS for MATRICS PASS_J @ FR s

UPSA-B_J Modified SFS/SAS for MATRICS PASS J
SRR E ’i“iggyay SFS /<= b SAS /¢~ b
F L8E BEEMT 5 JECLh | BH GBE - FU) B
@ | WHRGORAMY | MBI LSFHLHE | BI-HF | HP0) Buesims
g By-iEH | (HH0) RFoRE
e
stesm
shon

"BEELT co-primary measures A7 TR E KL LTUTABF SR TV S: 1) RA-BREESHE (test-retest reliability), 2) X
BRI B 3HRME (uility as repeated measures), 3) HEHERISEAY & o B (relationship to functional status), 4) i FIik/g2
BREE (tolerability/practicality), 5) RIAMHEX (number of missing data), & 05 6) MELIESSRTEIC 3517 2 %FF & o Mk (degree
of correlation with cognitive performance) (Green et al, 2008, supplement),
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254 &5
ENTWA,

1II. Community Functioning Measures

Wil ¢ili~<#: & 912, neuropsychological performance &
%I P 5 functional performance @ [H) 1%, (YFEIZHI 5
&MLV, UL LR TEROFHEOHES S, func-
tional performance % Jli 4 5 O BIRWL EHEL 6N 5B,
O b ovoRfbinhid, #5095, AR, e E
SRR IS & S, FIMER (Bl b nad) Z8iUcR
BULIBA S &, EhhwAInbERAREBEOH RISV
THEMLENMELVEEIPS5THS (Burns and Patrick,
2007). SO X HAAEAAS I 20 HEM, community func-
tioning measures I 2L TOHR LA ES SN TR
f2 (L ¥ 2 —& LT Burns and Patrick, 2007).

Functional performance @ ELARRYISIIE & LT, commu-
nity functioning measures 23354 %45, T #1{d social fun-
ctioning, social adjustment, # & U social adaptation 75 &
DFMRIE2AFET S50 EHFEL 5N S, Burns (Bums
and Patrick, 2007) %, 1990~2006 fE[EH ¥ & fuiz 301
@ communily functioning measures O 5, HEEFIIE
BF O SRENMUIE, B X O E o mIEALIL
WHRKBTRLZHEHS N, hoBYLLEbh 3
20 OFFMREEBF TV S, ThoruwIFh SR
BV EEZ B, KEITIE MCCB & Ohillh &, Modified
SFS/SAS for MATRICS-PASS iz » W Tali~ 5, il
MATRICS-PASS @ 7812, Social Functioning Scale (SFS;
Birchwood et al, 1990) & Social Adjustment Scale (SAS:
Weissman and Bothwell, 1976) Z#la &b e{Ekahicd
DTHBH ([K3). fipEE Lid 20 o RIEdy, (SR 3 61,
BHEESICHY TS SASICHO D~y v
HH, SASI DHE).

Co-primary measures @ Bt& « MBS H £ HHIETR
1ifr - 7o MCCB BHZE29) 12, MCCB (S I8 U 72 Bk
# & LT, functional capacity & U & LU A functional per-
formance HMSES A TwWic & Bbh s, HEE MCCB®@
FWAE AL OB Tk, community functioning measures
T & % Modified SFS/SAS for MATRICS-PASS 4%, M8
MR EAT A0z HUONT VS,

i & 9 12 Modified SFS/SAS for MATRICS-PASS id,
i e BERE R SFS (Birchwood et al, 1990) 1cfsIE& L

7z Modified SFS &, # £ I5RIE SAS (Weissman and
Bothwell, 1976) % {%1F L 7z Modified SAS (Subotnik et al,
2003) A S EL FEAERIE A ML, #lAasbEid
DTHD (K3), MATRICS-PASS (3, BHe{tiEo—5
& L T Modified SFS/SAS for MATRICS-PASS % #& 928
FERE T L, BRSO 5, I3l « B UFERE -
BHRE O MR 3 ka2 LTwa, 2L T
176 ADg& S e B £ 14242, Modified SFS/SAS for
MATRICS-PASS & MCCB @3 17hEHT & OB A B/ 5
B, Modified SFS/SAS for MATRICS-PASS 0 &85 5
L URFEBESE L, MCCB Oz = h i &Euigh
BRuIZEhud -7, L L, (HHHEEEL, MCCB O
BT E S OHMAER L, CoRBIETHESE
L TH b, MCCB DEENEM O TR & 2B £ MED
Itk daEEL SN,

F|E S S MCCB-J {ERL &l F7 L T, Modified SFS/SAS
for MATRICS-PASS @ B 4 5 (Modified SFS/SAS-]
MATRICS-PASS 1) ofEia&taL 72 (35 K. £
(2B W TR BATER SFS (A S, 2008) MERRENT
Wi T & EEML, Modified SFS/SAS-] MATRICS-PASS
MIcE T 5 SFS /¥ — b % HAKIEM SFS ofEic i £ 7.
iz, BEOAESLHEoYFEEEL, B2REARXE
ER LA, BEAEEELBENRRETRTOLSY, T
M7 St o, MCCB-] o e s & SFS O E AR
CEEMREREROE LTV S (J5). ORI,
Bt & HERHTE, MCCB-] TilliE & 115 neuropsycho-
logical performance @k ¥ 45, & 5 EBIEREOHLSHIEE
EPRILE S aMEMEE R LTV A,

Social Functioning Scale
(Birchwood et al, 1990)

Social Adjustment Scale
(Weissman et al, 1974, 1976)

Modified SFS . Modified SAS

Modified SFS/SAS for
- MATRICS PASS
(Subotnik et al, 2003)

SFS-J (k)

(R - 42,2008 S-J (MATRICS-PASSER}

{EE - {8, 2010

3 Modified SFS/SAS for MATRICS-PASS ] ©# .

Lo, MCCB OREME M H v, TR O TR M oRNit ) DiiERo TRt 2
Wi, CNSOHBRLMIELVLLDE, WP GRS - LR T44) oo vy 2in e L (Kern et al, 2004).
T v v AP OFREAL, B o bl BRI O P R S > AR R Y M > W MR O P IR Mo <,
& DFEEYL LT T MATRICS-PASS (3, THEIEA MRG0 TIIZ2E | 20 & WI L2 Mo A .

$ MATRICS Consensus Cognitive Battery Manual (Nuechterline and Green, 2006) <X, MCCB @Z:Mfico0ne, TNAERIZSEE]
(O REN e SN LA ) 2L TVS (Chapter 3 Reliability and Validity), 75 C, IE8tBIMEA4 (2
O HE) U R A S (i LR OB AR - TO 20D bEUOTRELHETH Y, JhZHNT, BHLOIN-TFT
{2 BACS-] (Kaneda et al, 2007) iz R O lESasEn oh T b,
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