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ABSTRACT

Pharmaco-psychosocial treatment (PPST) refersto a
treatment paradigm combining phar macother apy with
psychosocial therapy. We conducted an 18-month
randomized controlled tracking study to evaluate the
efficacy of social skills training (SST) in 11 individu-
als with schizophrenia on risperidone monotherapy.
They were randomized to either SST or non-SST
group, and Global Assessment Functioning (GAF)
and Brief Psychiatric Rating Scale (BPRS) scores in
the 2 groups showed gradual improvement. In the
SST group, Digit Span Distraction Test (DSDT) at 12
and 18 months showed significant improvement. The
Subjective Deficit Syndrome Scale (SDSS) scores in
the SST group showed significant improvement after
6 months and showed a significant difference in com-
parison between the groups. After the subjective feel-
ing of health was recovered, the items of motivation
were recovered as a direct effect of SST. Some items
of the Life Assessment Scale for the Mentally Il
(LASMI) score showed significant improvement (or
significant trend) in only the SST group after 6
months. Items of daily life, work skills, and self-rec-
ognition were continuously improved. We report 2
cases in the SST group that had DSDT improvement
in parallel with change of action and communication
as a change of social function. This study is only ex-
ploratory due to the small number of cases. However,
we have demonstrated potential improvement in cog-
nitive function due to learning experiences that re-
quired working memory and attention, thus provid-
ing improvement in social life.
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relating to the subject of this report.
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1. INTRODUCTION

The pharmaco-psychosocial treatment (PPST) research
group, which was proposed by Nishizono in 2000 [1],
aimed to promote treatments combining pharmacother-
apy and psychosocial treatment for schizophrenia. The
PPST research group promotes educational activities
throughout Japan. However, there is not yet sufficient
evidence for the efficacy of this treatment.

Social skills training (SST) is a therapeutic compo-
nent that is provided alone or with many other therapies,
which when carefully combined, can increase prospects
for recovery of individual with mental disorder [2]. It is
difficult to numerically express the small changes in ef-
ficacy resulting from SST. In Patient Outcome Research
Team (PORT) guidelines and the American Treatment of
Schizophrenia guidelines, SST and cognitive therapy are
suggested as maintenance therapies, and their effective-
ness has been confirmed [3].

In this study, we report the results of an 18-month
study of 11 cases who were separated into a pharmaco-
therapy group and a pharmacotherapy with SST group
and followed up to examine the clinical effectiveness of
PPST. We report results comparing both groups.

2. SUBJECTSAND METHODS

The subjects were outpatients with schizophrenia diag-
nosed according to the DSM-IV-TR criteria. All sub-
jects under 40 years of age, had received risperidone
(RIS) continuously for at least 8 weeks, and had never
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received SST until the start of this study. All of them
agreed to participate in the study and provided written
informed consent. This study was conducted in accor-
dance with the ethical principles listed in the 1964 Dec-
laration of Helsinki and with the approval of the eth- ics
committees of our hospitals.

These subjects were randomly assigned to either the
SST group or the non-SST group. Eleven cases (7 men
and 4 women) were assigned to the SST group (6 cases;
age, 31.7 = 7.9 years, mean + standard deviation [SD])
and 5 to the control group (age, 30.6 + 8.2 years). All
patients received RIS monotherapy (<12 mg/day) as an-
tipsychotic maintenance therapy, and cases in the SST
group received SST concomitantly for at least 6 months.
Cases in the SST group participated in a course of medi-
cation self-management (about 1 h/week), which was a
module of the SST program that was completed over
approximately 9 months. Doctors, nurses, and a pharma-
cist served as SST trainers for this module. We practiced
how to communicate in accordance with the basic train-
ing model, and we practiced 4 skills: to obtain informa-
tion about the benefits of antipsychotic medication, to
know the correct method of self-administration and
evaluate medicine, to identify the side effects of medica-
tion, and to negotiate medication issues with health-care
providers. Continuing the training, they played the roles
of doctor, nurse, and caseworker and practiced asking
about benefits and side effects of the medicine in a con-
sultation room or by telephone. They also practiced how
to consult and confirmed their knowledge about the
medication. They practiced making appointments and
consulting with providers. They practiced how to handle
the situation if they ran out of medication or had insuffi-
cient medication, and how to handle invitations of drink-
ing, by using problem-solving methods. All cases were
followed up for 18 months and received clinical evalua-
tion at study entry and at 3, 6, 12, and 18 months there-
after.

3. OBJECTIVE ASSESSMENTS
3.1. Global Assessment Functioning

The Global Assessment Functioning (GAF) considers
social and occupational functioning on a hypothetical
continuum of mental health disorders, which includes
impairment in functioning due to physical limitations, as
well as mental impairment. Producing the GAF rating
involves choosing single values that best reflect the indi-
vidual’s overall level of functioning. The description of
each 10-point range in the GAF scale has 2 components:
the first part covers symptom severity and the second
part covers functioning. The GAF rating is within a par-
ticular decile if either the symptom severity or the level
of functioning falls within the range.

Copyright © 2013 SciRes.

3.2. Brief Psychiatric Rating Scale

The Brief Psychiatric Rating Scale (BPRS) was devel-
oped to provide rapid assessment of severity of schizo-
phrenic states during treatment. It consists of 18 items of
mostly global clinically familiar symptoms and behavior
constructs that span much of the range of manifest psy-
chopharmacology, each rated on an 8-point scale. Rat-
ings are made during a brief (15 - 20 min), unstructured
interview with the individual with mental illness. Each
item is defined by 1 or 2 sentences of clinical description
[4,5].

3.3. Drug-Induced Extrapyramidal Symptoms
Scale

The Drug-Induced Extrapyramidal Symptoms Scale
(DIEPSS) was used to assess treatment-emergent ex-
trapyramidal symptoms. It consists of 8 individual pa-
rameters and 1 global assessment for the purpose of es-
timating extrapyramidal symptoms as an adverse event.
The severity of each item is graded from 0 (normal) to 4
(severe), and each category has clearly defined anchor
points [6-8].

3.4. Life Assessment Scalefor the Mentally 11

The Life Assessment Scale for the Mentally 111 (LASMI)
was used to evaluate how schizophrenia affects every
day social life in diverse life situations. It consists of
daily life (12 items), interpersonal relations (13 items),
work skills (10 items), endurance and stability (2 items),
and self-recognition (item 3) from a total of 40 items in 5
subscales. Score is 0 points (no problem) to 4 points
(much of a problem). A higher score means that the
symptoms are severe [9,10].

3.5. Digit Span Distractibility Test

The Digit Span Distractibility Test (DSDT) was used to
evaluate cognitive function. It is a digit span task under
an interference condition, and is one of the methods used
to examine neurocognitive function. Healthcare profes-
sionals conduct the test with an attached CD-ROM, and
individuals with mental illness write the answers on an
answer sheet. The evaluator (healthcare professional)
counts the number of correct answers (number of digits
correctly in order) and the number of erroneous answers,
and calculates the percentages of correct answers [11,
12].

4. SUBJECTIVE ASSESSMENTS

4.1. Medical Outcome Study Short Form 36
Health Survey (SF-36)

The SF-36 is a generic measure of functional health and
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well-being with psychometrically based physical and
mental health summary measures, comprising 8 domains
that assess quality of life parameters. Scores range from
0 to 100, with higher scores indicating a better quality of
life. From these 8 domains, a physical component sum-
mary score and a mental component summary score were
calculated [13-15].

4.2. Subjective Deficit Syndrome Scale (SDSS)

The Subjective Deficit Syndrome Scale (SDSS) consists
of 19 items that constitute subjective complaints. It is
intended to measure only self-reported complaints of the
individual with schizophrenia, and not the interviewer’s
judgment of the individual’s distress [16-18].

All assessment results were analyzed statistically.

5.RESULTS

None of the cases in the SST group dropped out during
the 18 months because of aggravated symptoms or ad-
verse reactions. At the entry of this study, the average
dose of RIS (mean + SD) of the SST group was 6.8 £ 3.9
mg/day, while that of the non-SST group was 2.2 = 1.3
mg/day. There was no significant difference in the RIS
dosage between the 2 groups (p < 0.05). At the 18-month
follow-up, the average dose of RIS of the SST group was
7.0 £ 2.4 mg/day, while that of the non-SST control
group was 4.0 £ 1.9 mg/day. There was no significant
difference in the RIS dosage between the 2 groups (p <
0.05). There was an increasing tendency of RIS dosage at
the beginning of the intervention and at the 18th month
in the SST group.

Data of both groups showed a tendency toward im-
provement in the rating scales during the follow-up. The
summary of the results of this study is as follows:

1) The GAF and BPRS scores trended toward modest
improvements in both groups. Only the SST group
showed significant improvement in the GAF score com-
pared with that at the start (Figure 1). The SST group
showed significant improvement in the total BPRS score,
while the non-SST group showed a nonsignificant im-
provement (Figure 2).

2) The SDSS also showed significant improvement af-
ter 6 months, and showed a significant difference when
both groups were compared (Figure 3). In the SDSS
items, “Insomnia”, “Impoverished motivation”, “Vegeta-
tive disorder”, and “Sensitivity to weather” showed im-
provement after 6 months, and “Loss of emotions/indif-
ference” showed improvement after 12 months. This
shows that a subjective feeling of health was restored
first, followed by recovered motivation and other quali-
ties. It is possible that this was a direct effect of SST.

3) In the longitudinal course of 18 months, the DSDT
score showed a significant improvement in the SST

Copyright © 2013 SciRes.
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Figure 1. Changes in GAF (Global Assessment Functioning)
Scale scores over 18 months. The red circles represent the
average scores of the SST (social skills training) group (re-
ceived SST concomitantly). The blue circles represent the
average scores of the non-SST group (did not receive SST).
The higher the GAF score, the severe are the symptoms.
Within each group, changes were tested with Wilcoxon
signed-rank test. Group comparisons of change score were
tested with U-test. The SST group alone showed a significant
improvement in the GAF score compared with that at the
start: at the 6th (p < 0.05), 12th (p < 0.1), and 18th (p < 0.05)
months.

- SST (n=6)
a
i @ Non-SST (n = 5)
=]
S
k=) *:p<0.05
o +:p<0.1
3
wn
|
2
0 3 6 12 18  Months

Figure 2. Changes in BPRS (Brief Psychiatry Rating Scale)
scores over 18 months. The red circles represent the average
scores of the SST (social skills training) group (received SST
concomitantly). The blue circles represent the average scores
of the non-SST group (did not receive SST). The higher the
BPRS score, the severe are the symptoms .Within each group,
changes were tested with Wilcoxon signed-rank test. Group
comparisons of change score were tested with U-test. The
SST group showed a significant improvement in the total
BPRS score at the 3rd (p < 0.05), 6th, 12th (p < 0.1), and
18th (p < 0.05) months.

group at the 12th and 18th months (Figure 4), but there
was no significant difference in either group.

4) Some items in LASMI showed significant im-
provement or a significant trend only in the SST group
after 6 months of treatment (Figure 5). “daily life (D)”,
“work skills (W)”, and “self-recognition (R)” specifi-
cally showed continued improvement.

5) There was no significant difference in the RIS dos-
age from the beginning of the intervention and at the 18th
month time point in the SST group. However, DIEPSS
after 12 months and 18 months tended to improve.
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Figure 3. Changes in SDSS (Subjective Deficit Syndrome
Scale) scores over 18 months. The red circles represent the
average scores of the SST (social skills training) group (re-
ceived SST concomitantly). The blue circles represent the
average scores of the non-SST group (did not receive SST).
The higher the SDSS score, the severe are the symp-
toms .Within each group, changes were tested with Wilcoxon
signed-rank test. Group comparisons of change score were
tested with U-test. The SST group also showed a significant
improvement at the 6th (p < 0.05) and 12th (p < 0.1) months.
A significant difference was found when both groups were
compared at the 6th month (p < 0.05).
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Figure 4. Change in the percentage of correct answers on the
DSDT (Digit Span Distractibility Test) over 18 months. The
red circles represent the average scores of the SST (social
skills training) group (received SST concomitantly). The blue
circles represent the average scores of the non-SST group
(did not receive SST). Within each group, changes were
tested with Wilcoxon signed-rank test. Group comparisons of
change score were tested with U-test. Percentage of correct
answers = (Number of correct answers — Number of incor-
rect answers) + (Number of target digit numbers) x 100(%).
The SST group showed a significant improvement in the
DSDT score at the 12th (p < 0.1) and 18th (p < 0.05) months.

6. DISCUSSION
6.1. Characteristics of This Sudy

Our study has some clear trends. It is particularly worth
mentioning that this was a randomized controlled study
and there was a follow-up investigation for 18 months
from the start of the treatment in order to clarify the ef-
fect of SST on social function. Kurtz et al. performed a
metanalysis of clinical studies on SST randomized con-

Copyright © 2013 SciRes.

trolled trials [19]. They investigated 1521 cases in 22
studies and showed that the effect size on acquisition of
practiced skills was large (d = 1.20); the effect size on
improvement of general social skills, the skills of daily
life, and the skills of community life were modest (d =
0.52); and the effect size on other symptoms and recur-
rence prevention were small (d = 0.40). These results
show what cases can obtain directly by SST, and they
show that patients need a comprehensive treatment pro-
gram to get a broader range of outcomes. These effect
sizes in many studies were measured soon after SST in-
tervention [20,21]. It is clinically very important to in-
vestigate what social functions are acquired in the long
term by acquiring skills for communication and daily life.
It is important to select cases who have motivation to
participate in psychosocial treatment. Without the con-
sent of the cases to participate fully, it is hard to maintain
participation and to assess efficacy, which makes it dif-
ficult to conduct randomized controlled trials. Our study
on the effect of SST was the first random allocation in
Japan.

6.2. Changesin Individual Participants before
and after SST Intervention

The statistical power was insufficient because the num-
ber of cases was small. We verified the changes in the
groups by using individual cases and compared them
with cases in the control group.

6.3. CaseA: A 39-Year-Old Man (Figure 6)

The GAF and BPRS scores improved, and the DSDT and
LASMI scores mildly improved. The GAF score was 55
at study entry, 58 at the 3rd month, 80 at the 6th month,
and continued improving until the end of the study. The
DSDT score was 61% at study entry and 97% at the 18th
month. In the LASMI, the scores of daily life (D) and
self-recognition (R) improved. This corresponds to the
fact that he was dependent on his mother and he did not
clean his room well at the start of SST, and that he had
begun paying attention to his life rhythm and appearance
by himself at the 18-month follow-up exam. As he im-
proved his skills by the medication self-management
module, he could tell a doctor that he was able to sleep
well. As a result, his dose of hypnotics was reduced. Al-
though he was reluctant to take medicine until then, he
realized that he slept well and began to participate in
treatment positively.

The medication self-management module also helped
him, in that it allowed him to bring a medical certificate
to the government office of disability pension. The prac-
tice of taking notes played an important role in organiz-
ing his daily life, and allowed him to acquire the skills to
speak to his doctor by checking his notes during consul-
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Figure 5. Change in the LASMI (Life Assessment Scale for the Mentally IIT) scores over 18 months. The red
circles represent the average scores of the SST (social skills training) group (received SST concomitantly) on the
subscales of the LASMI. The blue circles represent the average scores of the non-SST group (did not receive
SST) on the subscales of the LASMI. The higher the LASMI score, the severe are the symptoms. Within each
group, changes were tested with Wilcoxon signed-rank test. Group comparisons of change score were tested with
U-test. Some items in the LASMI showed a significant improvement or a significant trend only in the SST group:
“daily life (D)”, at the 6th and 18th months (p < 0.05); “interpersonal relations (I)”, at the 18th month (p < 0.1),
“work skills (W)”, at the 6th, 12th, and 18th month (p < 0.1); and “self-recognition (R)”, at the 6th (p < 0.05) and

18th (p < 0.1) months.

tation. He could fill in a medication checklist and report
regularly. As he continued to practice his medication list
(to write the date on a pill bag and to arrange pills in
each week), he became more skilled at this task. He
wrote a daily medication management table to report
during his examinations. In the medication self-man-
agement knowledge question (yes-no question), he
scored 17 of 19 (89%) before training and had an im-
proved score of 19 points (100%) after training. Thus,
although the evaluation scales did not improve greatly,
his skills for social life improved in many aspects. His
job of 7 years was to compounding materials for house
walls, which involves weighing, mixing, and packing
materials (X kg of material A and Y kg of material B and
etc.). The fact that the SDSS score became worse at the
12th and 18th months may correspond to the fact that he
had complained to the factory manager where he worked
that his workload was increased, and he had quarreled
with his mother after 8 months. He seemed to feel
stressed because he had not been accustomed to dealing
with his work efficiently and systematically.

After his amount of work was decreased, he relaxed

Copyright © 2013 SciRes.

and his symptoms improved. He became better able to be
aware of his fatigue, but he was poor at making ar-
rangements. Subsequently he gained strength and began
to consult about his troubles. He began to rest well on
weekends. Initially, he had difficulty in systematically
proceeding to plan and carry out a number of challenges,
but we found that there was significant improvement in
his efficiency, so he had difficulty in performing tasks
and working according to plan at first, but with treatment
he began to work more effectively. This shows that his
attention also improved. When the factory manager

]

spoke to workers, he initially felt accused by the manager.

However, he learned to understand that the manager
spoke not just to him, but to others workers also.

We compared this case with a 34-year-old man in the
conventional treatment group (non-SST group), who was
near the same age. His LASMI score and SDSS score did
not improve. The reasons might be as follows: He was
married and he was a former dental technician whose
social skills had been high. His schizophrenia symptoms
had started 19 months before baseline assessment. Be-
cause he had paranoid ideation and exhibited behaviors
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Figure 6. Case A (39-year-old man, received SST concomitantly) in the longitudinal course over 18
months. The red circles represent the scores on GAF, BPRS, SDSS, and DSDT. In the SF-36 (MOS
Short-Form 36-Item Health Survey), the red circles represent the summary scores on the physical
component and the blue triangles, the summary scores on the mental component. In the LASMI, the
red circles represent “daily life (D)”; blue triangles, “interpersonal relations (I)”’; green squares, “work
skills (W)”; purple diamonds, “endurance and stability (E)”; and yellow crosses, “self-recognition
(R)”. GAF and BPRS scores improved, and the DSDT and LASMI scores improved slightly. The GAF
score was 55 at the study entry, 58 at the 3rd month, 80 at the 6th month, and continued to improve
until the end of the study. The DSDT score was 61% at the study entry and 97% at the 18th month. In
the LASMI, the scores of daily life (D) and self-recognition (R) improved.

threatening to self and others (i.e., reckless speeding on
expressways), he was committed to inpatient treatment,
and subsequently he improved. Superficially, his func-
tions did not decrease significantly, and a relatively small
dosage of RIS was effective. Initially, for restlessness
and anxiety, he took lorazepam, but he gradually de-
creased taking this medication. At the end of the study,
he quit his job as a dental technician and began to go to
nursing school. His DSDT score improved temporarily,
but became worse as time passed. At the beginning, he
sometimes forgot to take medicine in the evenings. This
meant that his adherence of medication and insight was
poor. With respect to LASMI, he had a social goal such
as going to a nursing school, but his life rhythm scores,
such as daily life (D) did not change, and handling of
vagueness and resistance to stress did not improve over
the long term during this study. The SDSS scores also
were unchanged.

6.4. Case D: A 38-Year-Old Man (Figure 7)
In this case, the subject’s GAF score and BPRS score

Copyright © 2013 SciRes.

improved and the DSDT score and LASMI score im-
proved slightly as time passed. The SDSS score im-
proved significantly at the 3rd month, and continued to
improve. With reduced RIS dosage (11 mg/day at the
study entry, 6 mg/day at the 18th month), the DIEPSS
score improved significantly.

In SST role-play, facial expression and nonverbal
communication improved. In fact, the case, came to the
clinic with a smile every time, although he still reported
hearing voices. He could fill in the medication check list
every day, which he practiced in the medication
self-management module, and could report regularly. He
did not attend the daycare treatment regularly. He was
obese, and his blood test results showed fatty liver. After
attending SST, he was able to go to the daycare center
several days a week at the 6th month, but he complained
of insomnia due to interpersonal tension at the daycare
treatment. Until the 18th month, he found that his delu-
sion and auditory hallucinations decreased. He began a
diet (not exercise, but mainly meal and beverage restric-
tions). As a result, he lost about 10 kg of body weight
and his blood test results improved. He was able to ask

OPEN ACCESS



E. Shimada et al. / Open Journal of Psychiatry 3 (2013) 273-282 279
GAF BPRS SF-36
100 4 801
Summary Score
60 .
80 —@— Physical
60 —A— Mental
§ g g .
S 60+ S 40+ g
w2 wn wn
40
40
204
20- T T T T T T T T T 20- — T T T T
0 3 6 12 18 0 3 12 18 0 3 6 12 18
Months Months Months
C8) DSDT
5 SDSS .- LASMI o b el
—A—1
40 ——Ww %0
44 —4—E
2 1 2 = g
8 s o6 —0—& 560
[7] 175} [75]

20+

Months

Months

T — 20 T T T
0 3 6

Months

Figure 7. Case D (38-year-old man) in the longitudinal course over 18 months. The red circles repre-
sent the scores on GAF, BPRS, SDSS, and DSDT. In the SF-36 (MOS Short-Form 36-Item Health
Survey), the red circles represent the scores on the physical component and the blue triangles represent
the total scores on the mental component. In the LASMI, the red circles represent “daily life (D)”; blue
triangles, “interpersonal relations (I)”’; green squares, “work skills (W)”; purple diamonds, “endurance
and stability (E)”; and yellow crosses, “self-recognition (R)”. Over time, the GAF and BPRS scores
improved and the DSDT and LASMI scores improved slightly. The SDSS score improved signifi-
cantly at thee 3rd month and continued to improve thereafter.

the doctor to reduce the amount of his hepatoprotective
medicine because he lost weight and his hepatic function
improved, and his attitude towards consultation changed.
He became active and he attended daycare 4 days a week
and did not complain of fatigue. His body shape signifi-
cantly changed. These improvements in his condition
seemed to affect his SDSS score.

At the start of the study, the case had severe syn-
dromes regarding nervousness, lack of stamina, tolerance
for conflicts, external events, impoverished motivation,
and willpower/initiative, but all items became mild at the
3rd and 6th months. At the 12th month, he reported that
he often felt physical/mental lassitude, adynamia, and
lack of stamina. He reported insomnia and he was wor-
ried about a friend at the daycare services at that time.
However, he solved his problems and these items im-
proved. Because there were changes in relationships with
friends at the daycare and he had interaction with new
SST members, he paid attention to his appearance and
his hair style. These facts affected improvements in his
establishment of life rhythm, balanced diet, money man-
agement, and dosage management in daily life (D); spon-
taneous conversation and rejection in interpersonal rela-
tions (I); challenge to problem, prospects for achieve-
ment, understanding of procedures, alteration of proce-
dure, stability, and resistance to stress in work skills (W),
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and some items in self-recognition (R).

He had been dependent on his aged father to pick him
up when he had consultations with his doctor and when
he attended the daycare services. He began to get himself
ready and go alone by bus. Moreover, he liked the status
quo and disliked changes. He had no future goals at first,
but then he began to look forward to going to the work-
place.

Here, we compared the individual in case D with a
woman in the conventional treatment group (non-SST
group) who was 33 years old. Her DSDT score did not
improve, but her SDSS score and LASMI score im-
proved slightly as time passed. She had no children and
had been a housewife for a long time. Because she suf-
fered from auditory hallucinations and conflict with work
peers, she quit her part-time job at a supermarket. She
had few friends and secluded herself in her house. Her
auditory hallucinations improved with increased dosage
of RIS. There were a few social changes, but she was
able to have a stable family life with her husband. She
was essentially sensitive to her change in physical condi-
tion. It is possible that because she quit her job and she
did not need to make cumbersome associations with her
work peers, her physical condition and fatigue improved,
so she became well and her SDSS score improved.
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6.5. Improvement Tendency of the DSDT

In the DSDT, individuals with mental illness need to
ignore noticeable stimuli, focus on target stimuli, and
memorize and dictate displayed numbers. This test is
used for testing selective attention and verbal working
memory [22].

The DSDT score showed significant improvement in
the SST group at the 12th and 18th months (Figure 4),
but there was no significant difference in either group. It
is possible that the statistical power was insufficient be-
cause the number of cases was small, and cases in both
groups were treated properly. It is possible that RIS
monotherapy also contributed to this improvement.

It has been reported that cases with selective attention
dysfunction have nonintegrated symptoms like serious
thinking disorder [12]. As an indicator of vulnerability to
schizophrenia, it has been pointed out that schizophren-
ics have disorders of various aspects in attention includ-
ing selective attention [23]. Individuals with schizophre-
nia are known to have lower grades than healthy subjects
in tasks that require working memory, such as the de-
layed response task, the target replacement task, and the
n-back memory span task, which is the most complex
task of all the memory span tasks [24]. It is thought that
working memory is related to the functioning of the dor-
solateral prefrontal cortex in schizophrenia. We have
known that the individuals with schizophrenia have in-
adequate enforcement activity at issue in this area. Green
et al. randomly assigned 59 cases with treatment-resis-
tant schizophrenia into 2 groups (RIS group and halop-
eridol group) and performed DSDT. The authors showed
that only the RIS group score improved significantly and
that this effect had no relation with the anti-Parkinson
drug and improvement of psychiatric symptoms [25].
Taking this report into consideration, we performed
maintenance treatment using only RIS in our study. Thus,
it is possible that the cases’ DSDT scores improved as
time passed. It is known that improvement of verbal
working memory gives cases the advantage of acquiring
skills for the future [26]. Therefore, in the SST group, the
effect of SST appears to aid in concentration training and
heightens self-efficacy, and the DSDT score improved
significantly as a synergistic effect with medication in
the SST group.

In the cases described above, SST enabled individuals
with schizophrenia to acquire these skills and enhanced
their social life. In parallel with these social improve-
ments, DSDT improvements were obtained. When selec-
tive attention or working memory is disturbed, problems
arise in actions of daily life, for example, when speaking
with someone in a noisy environment and working re-
calling requests that someone asked just before. This
study showed that SST might not only enable individuals
with schizophrenia to acquire the skills needed directly
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for their social life, but also to enhance their selective
attention and working memory through learned behav-
iors [27,28].

6.6. Improvement of Cognitive Function by SST

Because cognitive function is not a direct target of SST,
there is no research on interventions that treat cognitive
function as direct outcome indices. A metanalysis by
Kurtz et al. do not deal with cognitive function and nei-
ther do other metanalyses dealing with SST [19]. We
searched the terms “cognitive functioning” and “social
skills training” or “cognitive behavior therapy” in Med-
line, but no papers were found. In the Ichushi Service,
the result was the same. As far as we know, this research
has also not been mentioned in other reports or abstracts.

Ikebuchi et al. performed a total of 20 interventions
that combined SST and psycho education in order to im-
prove cognition in schizophrenia, and compared 3 groups
(intervention-atypical psychotropics group, intervention-
conventional psychotropics group, and non-intervention-
atypical psychotropics group) using a quasi-experimental
design. The cognitive function test, the digit span of
WAIS-R, Trail Making test A and B, and word fluency
and concepts fluency test were used. Attention function,
which was evaluated by the digit span, showed signifi-
cant improvement in the 2 groups using atypical psycho-
tropics, but cognitive function was not improved by the
intervention [29].

Granholm et al. [30] randomly separated 76 middle-
aged individuals with schizophrenia into 2 groups and
performed 2-hour intervention 24 times combining cog-
nitive behavior therapy and SST in the experimental
group. This intervention improved cognitive function and
intervened in cognitive content. This intervention aimed
to enhance learning ability by using 3 modules: 1) Mod-
ules aimed at cognitive modification, studying the rela-
tionship between cognition and emotion and behavior,
targeting positive symptoms. For middle age cases they
offered the measures compensating for memory; 2) mod-
ules of training for communication skills for asking for
help; 3) modules of program-solving training, which had
4 sessions for 2 periods. The result was that social activ-
ity and insight of disease increased in the experimental
group, but there was no significant difference between
the experimental group and the control group (conven-
tional outpatient treatment). They evaluated the cognitive
function by using various neuropsychological tests and
they found that there was no significant difference in the
general evaluation, executive, attention and vigilance,
verbal learning and memory, and processing speed. In
this intervention, target social functions and insight of
disease were improved by SST in consideration of cogni-
tive function, while cognitive function itself was not im-
proved, and social function was not improved due to the
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improvement of cognitive function. Because individuals
with mental disorder who were 42 - 74 years old were
selected in this study, it is possible that it was difficult to
improve the cognitive function. Of all rating scales of
social function and skills, only a few scales were im-
proved. Thus, there might be a limitation of this study
due to aging or that the intervention was insufficient
[30].

As mentioned above, there has been no report in the
improvement of cognitive function by direct SST effect.
Therefore, although the number of cases was small in our
study, we showed the possibility of improved cognitive
function by using learning experiences that need atten-
tion, working memory, and improvement of social life.

6.7. Improvement of Other Rating Scales

The SDSS score improved first, and a few items of
LASMI improved later. By SST, improvement of subjec-
tive feeling of health and part of cognitive function led to,
or maintained, an improvement of social function. The
reasons why the subjective rating scales, such as SF36
and JSQLS, did not improve are as follows: 1) In the
SST group, as 2 cases described above, although social
life improved as time passed, subjective evaluation did
not improve because of the increase in social stimuli and
stress; 2) Because awareness of reality was improved
according to the improvement of the cognitive function
and neurologic manifestation, subjective evaluation be-
came low. In fact, some previous studies have shown that
there is no correlation between subjective QOL evalua-
tion and objective QOL evaluation in schizophrenia [31].

7.LIMITATIONS

The limitation of this study is that the number of cases
was small. As a result, there were only a few items that
differed significantly. This is because the statistical
power of the test may have been limited. There remains
room for further investigation to clarify the results of this
study.
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