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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)
JVLT

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

Semi-blocked 11.8(3.3) 12.9(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), but not RT (F=0.10,
df=2, 45, n.s.). Multiple comparisons showed a significantly lower
CA score 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.).

8 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.

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 VLT
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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Skills Assessment, UPSA-B . UPSA-Brief Version
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Abstract: Yasuhiro KANEDA*, Yoshinori UEOKA®, Tomiki SUMIYOSHI*, Norio YASUI-FURUKORI*', Toru ITO*, Yuko HIGUCHI®’,
Michio SUZUKI*® and Tetsuro OHMORI* (** Department of Psychiatry, Iwaki Clinic, 11-1 Kamimizuta, Gakubara, Anan, Tokushima, 774-0014
Japan; ** Department of Psychiatry, Course of Integrated Brain Sciences, Medical Informatics, Institute of Health Biosciences, The University
of Tokushima Graduate $chool; *’ Department of Neuropsychiatry, University of Toyama Graduate School of Medicine and Pharmaceutical
Sciences; *' Department of Neuropsychiatry, Graduate School of Medicine, Hirosaki University) The Schizophrenia Cognition Rating Scale
Japanese version (SCoRS-J) as a co-primary measure assessing cognitive fiotction in schizophrenia. Jpn. J. Neuropsychopharmacol., 31: 259-262
(2011).

The assessment of cognitive function is important for patients with schizophrenia because cognitive impairment is a core feature of the dis-
ease, and is a major determinant of functional outcome. To implement a practical assessment tool, we previously developed the Japanese-
language version of the Brief Assessment of Cognition in Schizophrenia that objectively measures cognitive domains relevant to outcome.
Meanwhile, the U.S, Food and Drug Administration took the position that a drug to improve cognition should show changes on an additional
measure (a co-primary), in addition to an accepted consensus cognitive performance measure that is considered functionally meaningful. Thus,
four potential co-primary measures, two measures of functional capacity and two interview-based measures of cognition, were evaluated for psy-
chometric properties and validity. The Schizophrenia Cognition Rating Scale (SCoRS) is one of the interview-based measures of cognition, It
consists of 20 questions to measure attention, memory, reasoning and problem solving, working memory, language production, and metor skills,
which are related to day-to-day functioning. University of California at San Diego Performance-Based Skills Assessment (UPSA) is one of the
measures of functional capacity. For its clinical application, we developed the Japancse-language version of the SCoRS (SCoRS-}) and UPSA
(UPSA-]) through back-translation into English.

Key words: Cognitive function, Neuropsychology, Psychometrics, Schizophrenia
{Reprint requests should be sent to Y. Kaneda)
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