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the cognitive impairment in schizophrenia.*® Therefore,
some researchers regard cognitive impairment, rather than
positive and negative symptoms, as the core pathology of
schizophrenia.

However, there are several problems when analysing
cognitive impairment in schizophrenia. First, positive
and negative syndromes modify cognitive perform-
ance.® 9 Second, intelligence level, intelligence profile
(verbal 1Q and performance 1Q), and educational level
could affect cognitive impairment in patients with
schizophrenia.m']2 In brief, many factors have the
potential to affect cognitive impairment in patients with
schizophrenia. It is necessary to clarify the relationship
between cognitive performance in patients with schizo-
phrenia and clinical and sociodemographic factors in
order to investigate what factors affect cognitive impair-
ment in patients with schizophrenia.

Many neurocognitive tests have been used in order to
evaluate cognitive performance in schizophrenia. The
Wisconsin Card Sorting Test (WCST) is a neurocognitive
test using cards and is one of the most frequently used
executive function measures.'> A functional brain imaging
study showed widespread activation across frontal and non-
frontal brain regions during WCST 1:>erforn'1alr1ce.14 It has
been reported that each WCST score was related with
social functioning in patients with schizophrenia.'*™’

Recent reports suggest that WCST performance may
decline during disease progression from prodrome to
onset of schizophrenia. A steady (non-ignificant) pro-
gression of impairment on WCST perseverative errors
(PE) was demonstrated from basic symptom at-risk (BS),
ultra high-risk (UHR) and first-episode (FE) groups
(BS: z=—0.74; UHR: z=—0.88; FE: z=—0.97).> However,
negative and depressive symptoms may modify WCST
performance in patients with schizophrenia,” '® and
many other factors (eg, premorbid IQ) may modify
WCST scores."!

Factor structures of WCST in patients with schizophre-
nia have been investigated using principal component
analysis and factor analysis of WCST scores.'®
Differences in cognitive performance of WCST scores
(categories achieved (CA) and PE) were shown between
patients with schizophrenia and healthy controls
(Cohens’ d=0.91 and 0.53) in one meta-analysis, but age,
education years and other clinical and sociodemo-
graphic factors were not matched in the statistical ana-
Iysis.m In another previous study, age and education
years affected CA and PE scores.*® In a different study,
age affected PE score but education years did not affect
either CA or PE scores.'” Additional two studies showed
age of onset affected PE score® and the positive and
negative syndrome scale (PANSS) negative scale score
affected CA score in patients with schizophrenia.’ These
findings indicate that it is important to consider all clin-
ical and sociodemographic factors to clarify which affect
WCST scores in patients with schizophrenia.

In previous studies, the Wechsler Adult Intelligence
Scale Full Scale IQ (FSIQ) showed significant
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correlations (p<0.05) with CA, perseverative errors in
Milner (PEM) and Nelson (PEN) and TE scores, while
items 3 and 16 of the Brief Psychiatric Rating Scale
showed significant correlations (p<0.05) with CA, PEN
and TE scores.** Affective flattening and blunting and
avolition-apathy on the Scale for the Assessment of
Negative Symptoms showed significant correlations
(p<0.05) with CA, PEM, PEN, TE and difficulties of
maintaining set (DMS) scores of Wisconsin Card Sorting
Test Keio version (KWCST) in Japanese patients with
schizophrenia (n=33).2* However, there is no previous
study that investigated other clinical and sociodemo-
graphic factors (except IQ and negative symptoms)
affecting KWCST scores. Therefore, we investigated
clinical and sociodemographic factors affecting scores
of KWCST® (Japanese computerised version®®) in
Japanese patients with schizophrenia.

METHODS AND PROCEDURES
Participanis
The study included 131 unrelated Japanese patients with
schizophrenia (age 43.5+13.8 (mean+SD), 84 men and 47
women) from three hospitals. The recruitment took place
from both the outpatient department and the acute/
chronic wards in three hospitals. Fifty-one outpatients
(15 acute phase patients and 36 chronic phase patients)
and 55 inpatients (37 acute phase patients and 18 chronic
phase patients) were recruited. Twenty-five patients were
unspecified (outpatients or inpatients: 20 acute phase
patients and 5 chronic phase patients). Participants were
recruited from July 2009 to August 2011. Profiles of all the
patients are shown in table 1. In total, 104 patents (78%)
were receiving concomitant medications, which could
include benzodiazepines, barbiturates, anticholinergics,
mood stabilisers and antidepressants.

This study protocol was approved by Nagoya University
Graduate School of Medicine and Nagoya University
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Hospital Ethics Review Committee, and written
informed consent was obtained from each participant.
Participants were recruited for the study if they (1) met
DSM-IV criteria for schizophrenia; (2) were physically
healthy and (3) had no mood disorders, substance
abuse, neurodevelopmental disorders, epilepsy or
mental retardation. Consensus diagnoses were made by
at least two experienced psychiatrists according to
DSM-IV criteria on the basis of unstructured interviews
with patients with schizophrenia (or their family
members) and review of patients’ medical records. Less
than 5% of participants were excluded due to a lack of
consensus. All subjects were unrelated to each other
and lived in the central area of the mainland of Japan.
A general characterisation and psychiatric assessment of
the subjects is available elsewhere.?”

Measurement settings

The WCST mainly assesses executive function, including

cognitive flexibility in response to feedback.** KWCST is

the Japanese version of the WOCST modified by

Kashima.?® KWCST consists of a card version and a com-

puterised version, both of which have been used to

investigate cognitive performance in patients with
schizophrenia31 %2 In KWCST, there are two levels of
instruction.®® The subject is told that, at the first level,
this is a test of classification based on any of the three
categories of colour, shape or number, and that, at the
second level, the tester’s categories change when the
subject continues to get correct answers at fixed times.

The computerised version uses instruction through

letters on the monitor and the synthetic sound of the

computer in order to prevent potential bias derived
from a confrontation test. We selected specific indicators

(CA, PEM, PEN, TE and DMS) of KWCST in this ana-

lysis, given that these indicators were investigated in pre-
vious studies.’® *? The computerised programme
investigates these indicators at the second level only if
the CA score at the first level is equal or less than 3. We
got data for the following five indicators ** ** at the first
and second levels in this study.

1. CA: the number of categories for which six consecutive
correct responses are achieved (maximum CAis 8).

2. PEM: the number of incorrect responses in the same
category as the immediately preceding correct
response after the tester’s categories change
(maximum PEM is 47).

3. PEN: the number of incorrect responses in the same
category as the immediately preceding incorrect
response (maximum PEN is 47).

4. TE: the total number of incorrect responses
(maximum TE is 48).

5. DMS: the number of times an incorrect response
occurs after 2-5 consecutive correct responses
(maximum DMS is 16).

We analysed KWCST (Japanese computerised
version;?® Shimane University, Shimane, Japan) scores
at the first level of the patients with schizophrenia.

graphic correlates.

Psychiatrists in three hospitals performed the KWCST
assessment.

Clinical and sociodemographic factors

We investigated sex, age, education years, age of onset,
duration of illness, chlorpromazine (CPZ) equivalent
doses and PANSS scores as clinical and sociodemo-
graphic factors. Age was calculated based on the day we
evaluated KWCST scores. Education years were calcu-
lated from elementary school entrance to the graduation
or dropout of the last institution of higher education,
which consisted of junior high school, senior high
school, vocational school, junior college and university
and graduate school. Age of onset was the age at onset
of schizophrenia in each patient and was based on
review of medical records. Duration of illness was
defined from age of onset to age at the time of study.
CPZ equivalent doses were the identified dose ratios of
each antipsychotic in relation to 100 mg of CPZ.*> CPZ
equivalent doses in this study were calculated based on
the method by Inagaki and Inada.?® 37 PANSS is a stan-
dardised scale for evaluating positive and negative symp-
toms of schizophrenia and was used to evaluate severity
of schizophrenia in the patients.”®

Statistical analysis

Clinical profiles of the patients with schizophrenia are
shown in table 1. We investigated correlations of the five
indicators of the KWCST (CA, PEM, PEN, TE and DMS)
in patients with schizophrenia by Spearman’s Rank
Correlation Test.

Principal component analysis

The principal component model was based on Pearson’s
correlation matrix. We showed the Pearson’s product
moment correlation coefficients between the five indica-
tors of WCST in supplementary table S1 (web-only file).
WCST factors were identified by principal component
analysis of the five indicators without rotation. Factors
were retained using the eigenvalue >1 criterion.

Main analysis

In the main analysis, we investigated what clinical and
sociodemographic factors affected WCST factor scores
in a multiple logistic regression analysis. Our reasoning
for not using multiple linear regression is explained in
supplementary information S1 (web-only file). The
dependent variables were WCST factor scores and inde-
pendent variables were the following candidate clinical
and sociodemographic factors: sex, age, education years,
age of onset, duration of illness, CPZ equivalent doses
and PANSS (positive, negative and general psychopath-
ology scale) scores. We made a dummy conversion vari-
able (1 or Q) for sex. We converted factor scores into
categorical variables (1 or 0), using cut-off values that
were median values of the factor scores. The median was
chosen as a cut-off point for dependent variables based
on reasons explained in supplementary information S2
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(web-only file). In our multiple logistic regression ana-
lysis, we did additional two tests. First, we did an
omnibus test of model coefficients versus a model with
intercept only. This test detects whether a model is sig-
nificant (p<0.05) or not; this is a test of the null hypoth-
esis that adding any variables to the model has not
significantly increased our ability to predict the depend-
ent variable. A model is useless if the p value in
omnibus test was >0.05. Second, we did a Hosmer and
Lemeshow goodness of fit test, which shows how well the
model fits the data with p>0.05 indicating good fit; this
is a test of the null hypothesis that there is a linear rela-
tionship between the predictor variables and the log
odds of the criterion variable. The hit rate in multiple
logistic regression analysis is a measure how well a
model predicts the dependent variable.

Subanalysis

In the subanalysis, we also investigated what clinical and
sociodemographic factors affected the five indicators of
WCST in the multiple logistic regression analysis. We
used multiple logistic regression analysis in the subanaly-
sis in order to compare the results between main and
subanalysis. In this analysis, the dependent variables
were the five indicators of WCST and independent vari-
ables were the candidate clinical and sociodemographic
factors. We compared the results of the multiple logistic

regression analysis with the results of previous
studies.” 19 %
Software

IBM SPSS statistical software (IBM Japan, Tokyo, Japan),
V.19 was used for analyses. The significance level was set
at p=0.05 using a two-tailed t test.

RESULTS

Distribution of the WCST (CA, PEM, PEN, TE and
DMS) scores in patients with schizophrenia is shown in
figure 1. The numbers of patients in the following

4
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analyses were CA n=131, PEM n=122, PEN n=131, TE
n=115 and DMS n=131 because of missing values in the
data.

Spearman’s rank correlation coefficients between the
five indicators of WCST are shown in table 2. Although no
strong correlation (>0.8) was observed in any of these clin-
ical and sociodemographic factors, the Spearman’s correl-
ation between PANSS negative scale score and PANSS
general psychopathology scale score was high (0.74).

Principal component analysis

Two factors (1 and 2) were identified in principal com-
ponent analysis of the five indicators of WCST. Factor 1
mainly consisted of CA, PEM, PEN and TE, and
accounted for 65.6% of the total variance. Factor 2
mainly consisted of DMS and accounted for 23.2% of
the total variance (table 3 and figure 2). We converted
the factor 1 and factor 2 scores into categorical variables
(1 or 0) using cut-off values. The cut-off values were the
median values (factor 1:-0.299; factor 2:0.080). We used
these categorical variables as dependent variables in
multiple logistic regression analysis.
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Main analysis
Age, education years and PANSS negative scale score sig-
nificantly affected factor 1 score, and the duration of
illness significantly affected factor 2 score in patients with
schizophrenia (table 4). The details of the results from
the multiple logistic regression analyses are shown in sup-
plementary table S2 (web-only file). p Values in an
omnibus test of model coefficients versus a model with
intercept only were statistically significant (p<0.05) for all
the models in WCST factor scores. In the Hosmer and
Lemeshow goodness of fit test, all the models fit the data
adequately with p>0.05. Factor 1 score may be predicted
precisely by this model considering hit rate (0.77).

CPZ equivalent doses did not affect the WCST scores.
PANSS positive scale score did not affect the WCST
scores; whereas PANSS negative scale score did.
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Figure 2 Component plot in principal component analysis of
Wisconsin Card Sorting Test scores in patients with
schizophrenia (n=131). Abbreviations: CA, categories
achieved; DMS, difficulties of maintaining set; PEM,
perseverative errors in Milner; PEN, perseverative errors in
Nelson; TE, fotal errors.
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Subanalysis

In the subanalyses, age, education years and PANSS
negative scale score significantly affected CA score. Age
and education years significantly affected PEM, PEN and
TE scores, and age significantly affected DMS score in
patients with schizophrenia. The details of these results
are shown in supplementary tables S3 and S4 (web-only
file); supplementary table S4 includes the results of pre-
vious studies. p Values in the omnibus test of model
coefficients versus a model with intercept only were stati-
stically significant (p<0.05) for all the models for each
WCST score, and all the models fit the data adequately
in the Hosmer and Lemeshow goodness of fit test.

DISCUSSION

This study is the first to investigate the relationships
between WCST factor scores and clinical and sociodemo-
graphic factors in Japanese patients with schizophrenia by
multiple Jogistic regression analysis. We showed the distri-
bution of each WCST score (figure 1). We conducted prin-
cipal component analysis and identified two factors. The
components of these two factors were similar to previous
studies.}* Thus, we could reduce the number of WCST
outcomes from five indicators to two factors (table 3). In
assessment of cognitive function in patients with schizo-
phrenia, using the WCST factor scores may reduce the
possibility of type I errors due to multiple comparisons.
We analysed the relationship between these two factors
and clinical and sociodemographic factors with multiple
logistic regression analysis. We found that age, education
years, PANSS negative scale score and duration of illness
affected the two WCST factor scores.

Principal component analysis

Our study showed that factor 1 mainly consisted of CA,
PEM, PEN and TE and factor 2 mainly consisted of
DMS. In the previous studies with principal component
analysis and factor analysis of WCST scores in patients
with schizophrenia, categories complete (CC; an indica-
tor examining numbers of categories achieved in the
same way as CA), PE (an indicator examining persever-
ation in the same way as PEM and PEN) and TE mainly
constituted one factor. Failure to maintain set (FMS; an
indicator examining difficulty of maintaining set, similar
to DMS) mainly constituted another factor.'®! Our
results resembled the results of the principal component
analysis and factor analysis of WCST in these previous
studies.' 92!

Factor 1, which included representative indicators
(CG, PE, etc), was named as ‘general executive function-
ing’ in a previous study®’ Therefore, factor 1 in our
study also may represent general executive functioning.
In our study, factor 1 score showed a high contribution
ratio of the total variance (65.6%) in principal compo-
nent analysis of WCST scores in patients with schizophre-
nia. WCST factor scores calculated by principal
component analysis may be useful for reducing the
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possibility of type I errors due to multiple comparisons.
Factors 1 and 2 in our study resembled those in previous
studies. !9 Therefore, the KWCST measures cognitive
function similarly to the traditional WCST.

We compared the Spearman’s rank correlation coeffi-
cients with the Pearson’s product moment correlation
coefficients between the five indicators of WCST (table 2
and supplementary table S1). Correlations between CA,
PEM, PEN and TE and a correlation between CA and
DMS were statistically significant (p<0.001). In this point,
both correlation coefficients showed the same direction.
Therefore, using Pearson’s correlation matrix, instead of
Spearman’s correlation matrix, in principal component
analysis may be justified in our study.

Main analysis
We identified clinical and sociodemographic factors
(age, education years and PANSS negative scale score)
affecting WCST factor 1 score. We also identified a clin-
ical and sociodemographic factor (duration of illness)
affecting WCST factor 2 score. This is an important
new finding. Comparing the three main previous
studies ? '° #* with the current study, we summarised
shared and different findings, shown in table 4.

The shared findings were that age and PANSS negative
scale score were related to WCST scores (table 4).° 1° %

Two findings differed from previous studies
(table 4).° '© 23 First, we found a new relationship
between education years and WCST scores. Second, we
found no relationship between age of onset and WCST
scores. Differences in the results between previous

studies ? '® # and our study may be explained by differ-

ences of ethnicity, distribution of age and education
years, types of statistical analysis used, and the version of
WCST. These differences suggest that future studies
about WCST should be conducted with attention to
these conditions.

CPZ equivalent doses did not affect the WCST scores
in this study. This result was in the same direction as one
meta-analysis (n=4524) though recent studies had sug-
gested the possibility of an effect.®® * *° Future studies
will be necessary to clarify whether CPZ equivalent doses
affect WCST scores under other conditions.

PANSS positive scale score did not affect the WCST
scores but the PANSS negative scale score did. A recent
meta-analysis (n=6519) suggested that negative symp-
toms related to cognitive performance in patients with
schizophrenia whereas positive symptoms did not.* This
suggests that the relationships between PANSS positive
and negative scale scores and WCST scores in this study
may be reasonable.

Subanalysis

We found that factor 1 score and factor 1 score’s main
components (CA, PEM, PEN and TE) related to age and
education years (see online supplementary table S5
(web-only file)).

The effect of duration of illness on WCST factor 2 score,
which was mainly influenced by DMS, is the novel finding
of the main analysis. However, DMS is not significantly
associated with the duration of illness in the subanalysis
(see online supplementary table S5 (web-only file)). This
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discrepancy between the main analysis and subanalysis may
be derived from the difference between DMS and factor 2
(factor 2 included not only DMS, but also CA, PEM, PEN
and TE).

Limitations

There are several limitations in this study. First, other
clinical and sociodemographic factors that were not
investigated in the current study could affect WCST
scores. Candidates for such clinical and sociodemo-
graphic factors are IQ,42 participants’ dominant arm,
experience with using a computer, doses of drugs affect-
ing cognitive performance (anticholinergics, benzodia-
zepines, etc), sleep,43 eating and risk factors of
arteriosclerosis (body mass index, blood pressure, etc) e
It may be useful to include these factors in future
studies. Second, the WCST indicators (CA, PEM, PEN,
TE and DMS scores) in our study did not cover all
WCST indicators; we selected the major five indicators.
We might find other factors by principal component
analysis or new relationships between new WCST factors
and clinical and sociodemographic factors if we
included other clinical indicators. Third, instead of
using Spearman’s correlation matrix in the principal
component analysis, which might be more appropriate
method in terms of the non-normal distribution of five
WCST indicators, we used Pearson’s correlation matrix.
Fourth, we dichotomised continuous variables (WCST
factor scores) in the multiple logistic regression analysis.
Therefore, careful interpretation of the results may be
needed, considering the statistical weak points.*

CONCLUSION

This study is the first study that investigated clinical and
sociodemographic factors affecting WCST factor scores
calculated by principal component analysis in patients
with schizophrenia. The study was conducted in a rela-
tively large Japanese population. We showed distribution
of measured five WCST indicators in patients with
schizophrenia and confirmed two WCST factors by prin-
cipal component analysis. Age, education years, PANSS
negative scale score and duration of illness affected
WCST scores in patients with schizophrenia. The inter-
action between the duration of illness and a factor of
the WCST needs further confirmation in future studies
because there was a discrepancy between the results of
the main analysis and the subanalysis in this study.
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ABSTRACT

The main aim of this study is to demonstrate the feasibility and efficacy of a Neuropsychological Educational
Approach to Cognitive Remediation (NEAR) in Japan. This multi-site study used a quasi-experimental design.
Fifty-one patients with schizophrenia or schizoaffective disorder participated. The NEAR program consisted of
two 1-h computer sessions per week and an additional group meeting session lasting 30 to 60 min once a
week. The subjects completed 6 months of NEAR sessions before being assessed. Moreover, taking into
consideration the possible practice effect, we assessed 21 control patients twice with an interval of 6 months.
We assessed cognitive function by using the Japanese version of the Brief Assessment of Cognition in
Schizophrenia (BACS-J). Consequently, the NEAR group showed significant improvement in overall cognitive
function, and in comparison with the control group, these findings were generally similar except for motor
speed. Although the present study has its limitations, it demonstrates that the NEAR is feasible in Japan as well
as it is in Western countries.

© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

It is widely accepted that cognitive dysfunction in schizophrenia
plays a major role in determining social function (Green et al., 2000).
Although there have been numerous reports that indicate the
effectiveness of atypical antipsychotics (AAPs) on cognitive function,
the size of the effect of AAPs is generally about 0.2-0.5 standard
deviations (S.D.) (Woodward et al., 2005; Keefe et al., 2007), while the
extent of cognitive dysfunction in schizophrenia is about 1-1.5 S.D.
below the level of healthy populations (Bilder et al., 2000; Heinrichs,
2004). To bridge this gap, other treatment methods, such as cognitive
remediation, have been considered in Western countries.

In Japan, the “Services and Supports for Persons with Disabilities Act”
was established in 2006. Although disabled persons’ employment,
deinstitutionalization, and socialization were promoted by this law,
there are actually many people with psychiatric illnesses, including
patients with schizophrenia, who still suffer from social dysfunction.
With the aim of alleviating the many difficulties that patients encounter
in their lives, cognitive remediation therapy for patients with

* Corresponding author at: Yowa Hospital, 3-5-1, Kamigoto, Yonago, Tottori 683-
0841, Japan. Tel.: +81 859 29 5351; fax: 481 859 29 7179.
E-mail address: ikezawa_s@yowakai.com (S. Ikezawa).

0165-1781/$% - see front matter © 2011 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.psychres.2011.07.020

schizophrenia has gradually been launched in Japan (Nemoto et al.,
2009).

We have become interested in one of the cognitive remediation
therapies, namely, a Neuropsychological Educational Approach to
Cognitive Remediation (NEAR) (Medalia and Freilich, 2008; Medalia
et al, 2009), which is theoretically based on neuropsychology,
educational psychology, learning theory, and cognitive psychology.
After participating in 1-week clinician training for NEAR, we started
implementing NEAR in Japan. NEAR is an evidence-based approach to
cognitive remediation specifically developed for use with psychiatric
patients. NEAR is a group-based treatment that provides a positive
learning experience to each and every client, to promote independent
learning, and to promote optimal cognitive function in everyday life.
Sessions are structured in a way to enhance intrinsic motivation and
learning. The main aim of this study is to demonstrate the feasibility and
efficacy of NEAR in Japan by assessing its effectiveness on cognitive
function using neuropsychological indices as a primary endpoint.

2. Methods

This multi-site study used a quasi-experimental design. All participants were recruited
from five psychiatric hospitals in the western region of Japan called the ‘San-in’ district
and exposed to NEAR in each hospital. All participants were recruited on the basis of
consecutive referrals.
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Table 1

Baseline demographic variables.

NEAR group Control group

Number of patients
Sch: Schizophrenia Sch: 48 Sch: 21
SchAf: Schizoaffective disorder SchAf: 3 SchAf: 1
Gender Male: 31, Female: 20  Male: 14, Female: 8
Mean age 36.1£10.6 y.0. 41.1+124y.0.
Years of education 13.54:2.5 years 12.54+2.6 years
Duration of illness 13.84:9.8 years 16.1+£10.8 years
Age at onset of illness 223+6.6y.0. 22.6+6.3 y.0.
Total number of hospitalizations 2.84 3.1 times 4.6 +5.2 times
Total months of hospitalization 19.4 4294 Months 39.3 4 65.8 months
Mean dosage of antipsychotics
(Chlorpromazine equivalent dose)  634.5+364.9 mg/day 699.24+569.2 mg/day

Treatment settings
(Outpatient or inpatient) *

Outpatients: 42
Inpatients: 9

Outpatients: 12
Inpatients: 10

NEAR attendance rate 0.9040.11

BACS-] z score; Verbal memory™* ~1.094+0.92 —2.00+£1.05
BACS-] z score; Working memory —0.95+£0.95 ~130+1.08
BACS-] z score; Speed —1.60+1.37 —225+1.74
BACS-] z score; Verbal fluency —04741.00 —0.71+£0.89
BACS-] z score; Attention and speed —1.24+0.88 —1.56£0.77

of information processing

BACS-] z score; Executive function —0.5741.42 —156+2.15
[EX]** —0.79+£0.59 —~1.104+0.59
BACS-] composite score** —1.654+1.27 —2.61+£1.51

* p<0.05 Fisher's exact test.
** p<0.05 Student's t test.
[EX]= —log[2 — (Executive function BACS-] z score)].

2.1. Subjects (Table 1)

After a complete explanation of the study, informed consent was obtained from the
participants. The protocol of this study was approved by the Ethics Committee of
Tottori University. Inclusion criteria were outpatients or inpatients (a) with a diagnosis
of schizophrenia or schizoaffective disorder made by two experienced psychiatrists
according to DSM-IV-TR criteria, (b) between 13 and 65 years old, (c) able to sit for a 1-
hour session, (d) willing to participate in the study, and (e) being recommended by
their doctors. Exclusion criteria were patients (a) with active substance or alcohol
abuse or having left a detoxification program within the last month, or (b) with
traumatic head injury within the past 3 years.

Sixty-two patients were referred to the program, and 11 dropped out at the
midway point (the dropout rate was 17.4%). Among these 11 patients, five patients
dropped out owing to a lack of motivation and five patients dropped out because of
relapse of psychotic symptoms. One patient found a job and left the program. Six of the
patients who withdrew left the program within the first half of the 6-month trial.

Table 2
Sample educational computer software used in the computer sessions.

Finally, 51 patients with schizophrenia or schizoaffective disorder completed the NEAR
program. The NEAR program consisted of two 1-h computer sessions per week and an
additional group meeting session lasting 30 to 60 min once a week. The subjects
completed approximately 6 months before the program's efficacy was assessed.

Moreover, we assessed 22 control patients twice with an interval of 6 months,
taking into consideration a possible practice effect, which may have affected the scores
of neuropsychological tests. They did not receive any cognitive training program
including NEAR. As for the clinical backgrounds, the treatment settings were
significantly different between the two groups, with more inpatients being included
in the control group than in the NEAR participant group.

Ineach computer session, patients engaged with some educational computer software
that was related to various domains of cognitive function, including attention, memory,
and executive function, taking into account the profiles of the patients' cognitive
impairments. The software available in Japan is not identical to that in Western countries;
however, it appeared to cover the relevant cognitive domains (Table 2).

The main aim of the group meeting sessions was to contextualize the computer
training into the patients' everyday activities. The process should lead to enhancing
motivation and generalization of cognitive skills to real-life activities.

One of our co-authors is certified as a supervisor of NEAR and she supervised NEAR
sessions periodically. In order to use consistent methods across sites, all clinicians
participated in 1-week clinician training, and they attended trimonthly meetings.

Although the medications were changed throughout the whole period as little as
possible, there were 16 patients whose medications needed to be changed because of
clinical decisions. However, the change in the medication status of these 16 patients
was only related to daily dosage levels.

2.2. Assessments

We assessed cognitive function using the Japanese version of the Brief Assessment of
Cognition in Schizophrenia (BACS-J) (Keefe et al., 2004; Kaneda et al., 2007). Z scores were
calculated for each subcomponent score using means and standard deviations based on
the dataset of 340 healthy control Japanese populations; however, it must be noted that
age, sex, and socio-economic status of the healthy controls were not necessarily matched
to those of the patients in the present study. Composite scores were calculated by
averaging all z scores of the six subcomponents (verbal memory, working memory, motor
speed, verbal fluency, attention and speed of information processing, and executive
functions), and then re-normed based upon the standard deviations (SD) of the average of
those scores in the normative sample (SD=0.6).

2.3. Statistical analysis

Two-tailed paired t-tests were performed for the assessment of change between the
two measurements of BACS-] data, which were administered before (baseline) and after
(post-treatment) the NEAR sessions. Each subcomponent score was normally distributed
except for the executive function score. Through a logarithmic transformation of the
executive function score, the curve was modified to a normal distribution, described by
[EX]= —log[2 — (Executive function BACS-] z score)]. Therefore, we used [EX] instead of
“executive function BACS-] z score” for analysis.

Except for the treatment settings, baseline verbal memory, baseline [EX], and
baseline composite scores, neither socio-demographic nor clinical variables differed
significantly between the two groups (Table 1). Therefore, repeated measures analyses

Task Software Activity

Target cognitive domain

The mail room Monsters Inc.: Scream Team

Training clock hits 9 a.m.
Lunch room Monsters Inc.: Scream Team

Training
Moonfish Finding Nemo: Nemo's Underwater

World of Fun

Spark! Mejikara Let's refresh your brain

Sort all the mail into the proper mailboxes before the
Select food items and daily specials to serve to each monster in
accordance with the figure presented on the lunch-order ticket.

Repeat the shape patterns made by the moonfish.

Memorize the illustrations that appear one after another on

Attention, speed
Attention, speed
Working memory

Working memory

the screen, and recollect them in order.

Hustle memory Let's refresh your brain

Frippletration Thinkin' Things 2

Memorize the character's clothes that are put on within

Visual learning and

10s. memory
Visual and auditory memory matching game. Visual/auditory learning
and memory

Stocktopus Thinkin' Things 3

Build it Factory Deluxe

Repeat trading items to get the items you need for your portfolio.

Build up the presented goal product by selecting and using

Working memory,
executive function,
Executive function

appropriate tools.

The puzzles Logical Journey Of The Zoombinis

Solve puzzles with various rules using as clues physical features

Executive function

of hair, eyes, nose, and feet of little creatures called Zoombinis.

“Thinkin' Things 2", “Thinkin' Things 3", and “Factory Deluxe” were English versions; however, English ability was not necessary to accomplish the tasks. Other software programs

were Japanese versions,
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Table 3
The result of paired t test on BACS-J data with NEAR participants.
Baseline Post t p Cohen'sd
treatment
Verbal memory —-1.094092 -—0.1340.99 8.80 <0.0001 1.01

Working memory —095+£095 —054+117 411 <0.0005 039
Motor speed —1.604+137 —1.044+142 328 <0005 041
Verbal fluency —0474+£1.00 —0.144+1.10 341 <0005 032
Attention and speed —1.244+0.88 —0.99+096 3.19 <0.005 0.28
of information
processing
[EX] —0.794+£0.59 —05540.55 3.02 <0005 044
Composite score —1.654+127 —079+133 896 <0.0001 067

[EX] = —log[2 — (Executive function BACS-] z score)].

of variance were performed on BACS-J data using ‘group’ (NEAR group, control group)
and ‘treatment settings’ (inpatient, outpatient) as inter-individual factors, while 'time’
(baseline, post-treatment) was used as an intra-individual factor. Moreover, in the
analyses of verbal memory, [EX], and composite scores, baseline data were used as
covariates.

3. Results (Tables 3, 4, Fig. 1)
3.1. The within-NEAR treatment change of BACS-J data

There were significant improvements in the scores of all sub-
components in the BACS-J (Table 3).

3.2. In comparison with control patients

There were significant interactions between ‘group’ and ‘time’ in
verbal memory, working memory, verbal fluency, attention and speed
of information processing, [EX], and composite scores (Table 4). The
improvement of these areas was significantly greater in the NEAR
group than in the control group. There was no difference between
groups in terms of the change in motor speed.

4. Discussion

In the present study, we found significant improvement for all
cognitive domains related to the BACS-J. According to the meta-
analysis of the effectiveness of cognitive remediation in schizophre-
nia, neurocognitive benefit varied from small (Cohen'sd=0.2) to
very large (d =1.2) effect size (Medalia and Choi, 2009). Medalia et al.
(2009) also suggested that heterogeneity of response to cognitive
remediation might depend on instructional techniques, intellectual
ability, and intrinsic motivation. In NEAR, instructional techniques are
devised to enhance intrinsic motivation. It has already been shown
that the use of NEAR educational software without an instructional
approach did not achieve clinically meaningful change in neurocog-
nitive capacity (Bellack et al., 2005; Dickinson et al., 2010). In our
study, we complied with the principle of NEAR by attaching great
importance to instructional approach and could find small to very
large effect sizes in broad domains (d=0.28-1.01). In comparison
with the control group, the positive findings remained significant
except for the motor speed. NEAR proved to be a feasible psychosocial
therapy, even in Japan with its different cultural background and with
the use of software programs that differ from those in Western
countries.

In BACS-J, motor speed was assessed by the “Token Motor Task”.
The task requires the participants to put 100 plastic tokens into a
container bimanually as quickly as possible within 60s, and the
outcome measure is the total number of tokens put in the container
(Keefe et al,, 2004). In the NEAR session, participants were engaged in
the computerized learning tasks selected to address specific domains
of cognitive function (Medalia et al., 2009); however, we may have
failed to include those tasks that required considerable motor speed to
perform in the session. This may explain why the NEAR participants
were not able to achieve greater improvement in motor speed than
the controls.

In this study, the two groups were heterogeneous in many points,
and although several subcomponent scores of the BACS-] were
significantly lower in the control group than in the NEAR group,
correlations between baseline BACS-] data and the improvement in

Attention
and speed
of
Verbal Working Verbal  information Executive Composite
memory memory Motor speed fluency  processing function scare

-3

@ NEAR participants Pre
Control participants Pre

B NEAR participants Post
Control participants Post

Fig. 1. Changes in cognitive function over a 6-month period.
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Table 4
“Time x group” interaction effect on ANOVA with BACS-] data in comparison with
control group.

df. F p

Verbal memory* 1,69 16.1 <0.0005
Working memory 1,70 16.9 <0.0005
Motor speed 1,70 1.53 n.s.
Verbal fluency 1,70 439 <0.05
Attention and speed of information processing 1,70 579 <0.05
[EX}* 1,69 4.69 <0.05
Composite score® 1,69 19.1 <0.0001

# baseline data were used as covariates.
[EX]= —log[2 — (Executive function BACS-] z score)].

BACS-] data were negative (r=—0.57 to —0.06) in the NEAR group.
This implies that the NEAR program is more effective when baseline
neurocognitive ability is weaker. Although it is possible that there was
recruitment bias to include higher functioning subjects in the NEAR
group at baseline, it may be assumed that taking into account the
difference in neurocognition would not negate the effect of NEAR.
There are several limitations of the present study. First, although
only the difference in treatment settings between the NEAR
participants and the controls appeared significant, clinical and
demographic variables were not well matched between the two
groups. Second, subjects were not randomly assigned to either of the
groups. Third, some clinicians who managed the NEAR session also
had to take a role as a tester in the BACS-]. To resolve these issues,
randomized control studies of the NEAR program with testers being
blinded to the treatment assignment are warranted. Moreover, while
we focused on the neurocognitive effect of NEAR in Japan in the
present report, we should also take into consideration its effectiveness
on social function and/or quality of life in patients with schizophrenia.
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