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Objective This study was conducted to investigate the cognitive factors that can longi-
tudinally predict the response to treatment in patients with schizophrenia.

Methods The subjects were 49 patients with schizophrenia who were newly hospitalized
in an acute psychiatry ward and had not been treated with medication for at least 8 weeks
prior to the study. The symptoms and cognitive functions of the patients were evaluated at
baseline before treatment (T0), at eight weeks after treatment (T1), and one year after
treatment (T2). Clinical symptoms were assessed using the PANSS, and cognitive functions
were estimated using the Vigilance Test, Cognitrone Test, Wisconsin Card Sorting Test
(WCST), and the Korean version of the Memory Assessment Scales (K-MAS).

Results The patient group showed marked impairments in cognitive function when com-
pared to the normal group, but the patients’ clinical symptoms and cognitive functions
improved after drug treatment. The patients also showed consistent improvement in verbal
and nonverbal memory function as time progressed. Furthermore, there was a significant
correlation between clinical symptoms and cognitive functions in the patient group. The
cognitive variables that best predicted treatment response and prognosis were total errors
on the WCST and immediate list recall component of the K-MAS. It was also shown that
the number of total errors on the WCST was a better cognitive predictor than the number
of errors in immediate recall.

Conclusion The results of the present study show that the neurocognitive functions of
patients with schizophrenia can be stabilized with treatment intervention, that treatment
response is related to improvement in cognitive function, and that cognitive domains, es-
pecially executive function, can predict treatment response and prognosis in patients with
schizophrenia.

KEY WORDS: Cognition, Predictor, Schizophrenia, Treatment response, Prognosis, Wis-
consin Card Sorting Test.
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Introduction

A number of studies have considered cognitive deficits to be an essential feature
of schizophrenia.' Several studies have reported that cognitive functioning deteriorates
over time in patients with schizophrenia,” while other studies have stated that cog-
nitive functioning can change over time and significantly improve as clinical symp-
toms stabilize.”® Two hypotheses have been proposed regarding whether cognitive
performance in schizophrenia is stable over time or fluctuates throughout the course
of the illness. The trait hypothesis suggests that abnormalities in cognitive functioning
are relatively stable and are caused by structural abnormalities in the brain, whereas
the state hypothesis proposes that cognitive deficits are changeable because they are
based on a neurochemical or neurophysiological disturbance. It is, however, more
reasonable to combine these two hypotheses and suggest that cognitive function de-
clines as schizophrenia progresses but that it can change according to the acute dete-
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rioration and treatment of psychosis.’

The relationship between symptoms and cognitive
impairment is also an issue. A few studies have noted
that although cognitive function in patients with schizo-
phrenia did not improve significantly during treatment,
the patients’ clinical symptoms could be improved,'*"
while other studies reported that specific symptoms or
groups of symptoms are related to a particular cognitive
impairment.'>"*> Censits et al.'"* observed cognitive deficits
in a group of schizophrenia patients over a period of 19
months and concluded that cognitive deficit patterns are
stable, while improvement in clinical symptoms, especi-
ally negative symptoms, is significantly correlated with
enhancement in neuropsychological performance. Hoff
et al."” also found a significant correlation between im-
provement of cognitive functions and decline of positive
symptoms.

A number of studies have also investigated the course
of schizophrenia and sought to identify predictors of
treatment outcome. Some studies suggested that neuro-
cognitive tests could be used to predict prognosis or the
future effect of treatment in patients with schizophre-
nia.'®! Robinson et al.'® concluded that the treatment
response of schizophrenia patients could be predicted by
using attention and motor vulnerability. Smith et al."”
demonstrated that poor performance on the Trail-Making
Test predicted poor treatment response, and Chen et al.'’
stated that perseverative errors on the Wisconsin Card
Sorting Test (WCST) predicted the possibility of relapse.
The identification of cognitive predictors would aid in
the development of treatment strategies for improving
the progression of the illness. Moreover, it is beneficial
to examine cognitive factors, as these have been closely
linked to the enhancement of psychosocial functions,
such as social problem solving, social skill learning, and
adjustment to the local community.?*?'

The aims of this study were to explore longitudinal
clinical symptoms and cognitive functioning in patients
with schizophrenia, to identify specific cognitive domains
in patients with schizophrenia and to clarify whether
cognitive functioning deteriorated over time or whether
it improved and stabilized after treatment.

Methods

Subjects

Forty-nine of the schizophrenia patients who were re-
cently admitted to our acute psychiatric unit met the Di-
agnostic and Statistical Manual of Mental Disorders IV
(DSM-1V) criteria for schizophrenia and were neurolep-
tic-free for at least 8 weeks (including 23 neuroleptic-
naive, first onset patients) were included in this study.
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The patients were assessed using the Structured Clinical
Interview for DSM-IV Axis I Disorders (SCID-D.* The
exclusion criteria included: a) patients with an organic
mental disorder, a neurological disorder, epilepsy, brain
damage, mental retardation, or a history of substance
abuse; b) patients who had corrected eyesight under 0.5
or who had impaired hearing or motor function; ¢) pa-
tients who had an impulse regulation problem or who we-
re non-cooperative. To rule out the effects of education
and age on neurocognitive assessment, the subjects were
limited to high school graduates between the ages of 18
and 49 years. A total of 49 patients were included in the
study, and all participants provided written informed
consent.

Forty-nine patients were included in the reassessment
analysis after an eight-week interregnal period, and 34
of these were re-examined after one year. At the 8-week
point, 27 patients were medicated with risperidone (mean
6 mg; range, 4—10 mg), 16 patients with amisulpride
(mean, 600 mg; range, 400—1,200 mg), and 6 patients
with aripiprazole (mean, 20 mg; range, 15—30 mg) . Thirty-
four patients completed the one-year follow-up, and 20
of them were being treated with risperidone (mean 5.5
mg; range, 2—8 mg), 10 patients with amisulpride (me-
an, 450 mg; range, 200—800 mg), and 4 patients with
aripiprazole (mean, 20 mg; range, 15—30 mg).

A total of 100 normal control subjects were recruited.
The normal controls were matched with the patients for
gender, age and education. They were recruited though
advertisement and were screened using the SCID-I, non-
patient version. None of the patients had a medical/psy-
chiatric illness or family history of mental illness in first-
and second-degree relatives. They received a modest fee
(70 dollars) for completing the interview and neuropsy-
chological tests. Table 1 shows the demographic data of
both groups. This study was approved by the Institution-
al Review Board of Korea University, Ansan Hospital.

Assessments

The neuropsychological tests were assessed by a clin-
ical psychologist who had more than one year of experi-
ence with the tests. Cognitive evaluations were conducted
three times before antipsychotic treatment (T0), after
eight weeks (T1) and one year (T2) of receiving antipsy-
chotic drugs, and included the Vigilance Test, Cognitrone
Test, Korean version of Memory Assessment Scales (K-
MAS), and WCST. At the same time, the patients’ clin-
ical symptoms were assessed using the Positive And
Negative Syndrome Scale (PANSS) .*

The Vigilance test is a subtest included in the Vienna
Test System (PC/S Vienna Test System) ***° that is used
to measure sustained attention and vigilance. The Cog-
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TABLE 1. Demographic data for patients with schizophrenia and
normal controls (mean=+SD)

Schizophrenia Normal control

(N=49) (N=100)
Age (years) 31.39+8.32 29.69+8.91
Education (years) 12.69+1.57 13.29+£2.29
Sex
Male 24 (49%) 55 (55%)
Female 25 (51%) 44 (44%)
Age of onset 28.16+ 7.95
Duration of ilness 48.36+49.30
(months)
Numbers of previous 0.6 = 0.8
admission (n)
Family history (yes/no) 11/38
Medication status on
admission
Drug-naive 23
Drug-free for 8 26
weeks
Subtype
Paranoid 42 (85.7%)
Undifferentiated 7 (14. 3%)
PANSS scores
Positive scale 23.82+ 4.64
Negative scale 20.23+ 7.40
General scale 43.58+10.34

PANSS: Positive And Negative Syndrome Scale

nitrone test, another subtest of the Vienna Test System,
is a complex task evaluating attention, perception, cog-
nitive flexibility, figure perception, short-term memory,
and stress endurance.

The K-MAS is the Korean version of the MAS, as
translated and standardized by Lee et al.,” and it is re-
ported to have a high subtest reliability (.85—.91) and
test-retest reliability (.62—.88). The MAS,? originally
referred to as the Vermont Memory Scale (VMS), is used
to assess memory function in normal and clinical groups.*®
It has been reported to compensate for the limitations of
other memory tests.” This test evaluates three domains
of memory: 1) attention, concentration, short-term mem-
ory; 2) learning and immediate memory; and 3) delayed
memory.

The WCST is a representative neuropsychological test
used to measure executive function. The WCST requires
the development and maintenance of precise problem
solving strategies under various test conditions. This
study uses the WCST Computer Version-2 developed by
Heaton.*

Statistical analysis
First, the neurocognitive function of the patients was

compared with that of the normal group. Second, the
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effect of drug treatment on cognitive functioning and clin-
ical symptoms of the patients was evaluated, and cog-
nitive function was correlated with clinical symptoms.
Third, the patient group was divided into responders and
non-responders on the basis of clinical symptom relief
in order to identify cognitive variables that may discrim-
inate between responders and non-responders after one
year. A 20 percent improvement in PANSS score was
used as the criterion for improvement in clinical symp-
toms in accordance with the report by Stip et al’!
Statistical analysis was carried out using SPSS 10.0 and
statistical methods, such as repeated-measure ANOVA,
t-test, correlational analysis, and discriminant analysis.

Results

Cognitive functioning in patients with schizoph-
renia and normal controls

The cognitive function scores of the patients and nor-
mal controls were compared (Table 2). The two groups
showed significant differences in all scores of cognitive
function, except for the short-term memory component
of the K-MAS and the total number of correct categori-
zations in the WCST. The results showed that cognitive
function was remarkably degraded in the patient group.

Changes in cognitive functions and clinical
symptoms in schizophrenia

The changes in the clinical symptoms and cognitive
functioning of the patients were examined during the pe-
riod of TO—T?2. The patients showed significant differences
in all clinical symptoms, including positive, negative,
and general symptoms, as well as PANSS total scores
during TO—T2 (F=35.68, p<.001; F=7.76, p<.001; F=
19.22, p<.001; F=24.91, p<.001).

Clinical symptoms at TO—T1 and TO—T2 were compared
respectively. The results indicated that the total score,
positive scale, negative scale and general scale of the
PANSS showed greater improvement at T1 than at TO
(t=10.07, p<.001; t=12.39, p<.001; t=5.01, p<.001;
t=9.58, p<.001). In addition, all symptoms, except for
the negative symptoms (t=2.02, ns), were significantly
improved at T2 in comparison to TO (t=4.46, p<.001;
t=6.51, p<.001; t=3.76, p<.01).

The changes in cognitive functioning over time were
also analyzed (Table 3). Between TO and T2, there were
significant differences in the scores on the immediate
list recall, immediate prose memory, and delayed name-
face recall components of the K-MAS, but not in any of
the other cognitive function assessments. Continuous eval-
uation of cognitive functioning throughout the treat-
ment period showed that the subjects performed better
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TABLE 2. Comparisons of cognitive functions between schizophrenia patients and normal controls

Schizophrenia (N=49)

Normal controls (N=100)

M SD M SD ! P
Vigilance no. correct 82.19 21.68 95.75 10.16 4.08** 0.000
Cognitrone no. correct 171.93 27.88 185.66 8.31 3.34* 0.002
K-MAS
List leaming 49.46 12.60 59.43 7.96 5.05** 0.000
Immediate list recall 8.93 2.80 11.00 1.38 4.86** 0.000
Delayed list recall 9.14 2.66 11.31 1.20 5.43** 0.000
Immediate prose memory 4.44 2.23 6.68 1.97 6.21** 0.000
Delayed prose memory 4.51 2.31 6.70 1.98 6.00** 0.000
Immediate name face recall 14.57 4.34 17.55 2.45 4.46** 0.000
Delayed name face recall 7.68 2.59 9.33 1.15 4.19** 0.000
Immediate visual recognition 14.26 3.88 17.86 2.19 6.02** 0.000
Delayed visual recognition 16.32 2.58 18.28 1.46 4.92** 0.000
Short-term memory 99.91 21.21 96.71 15.15 -0.94 ns
Verbal memory 86.00 18.23 100.19 13.46 4.83** 0.000
Visual memory 86.51 17.52 103.32 10.77 6.16** 0.000
Global memory 84.13 17.90 101.42 11.47 6.11** 0.000
WCST
Total correct 65.10 17.76 70.19 8.71 1.87 ns
Total error 51.31 27.40 23.33 15.77 —6.56** 0.000
Perseverative response 28.77 29.12 12.31 8.93 —3.82* 0.000
Perseverative error 24.08 21.20 11.14 7.32 —4.171* 0.000
Nonperseverative error 27.22 20.99 12.19 10.04 —4.70* 0.000
Conceptual level response 50.43 24.57 65.46 9.48 4.09** 0.000
Categories completed 3.64 2.36 5.64 1.07 5.58** 0.000
Trials fo 15t category 42.50 44.52 16.45 14.50 —3.95* 0.000

*p<0.01, **p<0.001. K-MAS: Korean version of the Memory Assessment Scales, WCST: Wisconsin Card Sorting Test

on list learning, immediate list recall, delayed list recall,
immediate prose memory, delayed prose memory, imme-
diate name-face recall, delayed name-face recall, imme-
diate visual recognition, verbal memory, visual memory
and global memory components of the K-MAS and non-
perseverative errors on the WCST at T1 than at TO. The
patients showed greater improvement on memory asse-
ssments, such as the immediate list recall, delayed list
recall, immediate prose memory, delayed prose memory
and delayed name-face recall components of the K-
MAS, at T2 in comparison to TO.

Correlation between clinical symptoms and
cognitive functions

The short-term memory component of the K-MAS and
the total number of correct answers on the WCST were
significantly correlated with positive symptoms (r=0.53,
p<0.05; r=0.53, p<0.05). Total errors and nonpersever-
ative errors on the WCST were significantly correlated
with general symptoms (r=0.56, p<0.05; r=0.51, p<
0.05). Nonperseverative errors on the WCST were also
correlated with negative symptoms (r=0.51, p<0.05).

Comparisons of cognitive function between
treatment responders and non-responders

To investigate the predictive value of cognitive function
in the progression of symptoms, the patient group was
divided into treatment responders (n=20) and non-res-
ponders (n=14) at T2. The patients who were improved
more than 20 percents in PANSS total score were classi-
fied as responders. The Kolmogorov-Smirnov test was
applied to test for a normal distribution, and since it was
demonstrated that distributions of two data were nor-
malized, a parametric method was applicable.

Comparing cognitive functions between responders and
non-responders at TO, responders showed significantly
poorer performances in total correct answers, persevera-
tive responses, perseverative errors, nonperseverative er-
rors, conceptual level responses, and the number of ca-
tegory completed of WCST than non-responders (t=5.17,
p<0.001; t=3.09, p<0.05; t=3.93, p<0.01; t=3.60, p<
0.01; t=—2.67, p<0.05; t=—2.96, p<0.05). Comparing
cognitive functions of responders with those of non-res-
ponders at TO-T2, significant differences appeared in
immediate list recall, delayed list recall, immediate prose
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TABLE 3. Mean and SD of cognitive scores in schizophrenia patients (N=34)

T0 T T2 F o
M SD M SD M SD
Vigilance no. correct 89.57 11.71 87.50 11.54 85.35 15.09 0.452 ns
Cognitrone no. correct 172.21 36.36 182.42 12.75 157.28 56.21 1.42 ns
K-MAS
List learning 45.57 13.23 53.35 8.93 50.78 11.78 2.70 ns
Immediate list recall 7.68 2.98 9.18 1.90 9.37 1.92 6.42** 0.005
Delayed list recalll 7.93 2.64 9.06 2.37 9.37 2.39 2.33 ns
Immediate prose memory 4.43 2.78 4.75 2.62 5.81 2.16 3.46* 0.044
Delayed prose memory 4.50 2.87 5.43 2.60 5.75 2.38 1.57 ns
Immediate name face recall 13.75 3.78 15.50 2.92 14.87 3.68 1.91 ns
Delayed name face recall 6.93 2.46 8.25 1.43 8.37 1.54 7.18** 0.003
Immediate visual recall 15.00 3.34 16.18 3.70 15.25 2.97 0.98 ns
Delayed visual recall 16.12 2.44 16.50 1.78 15.93 2.88 0.43 ns
Short-term memory 99.50 20.90 99.00 17.58 96.78 14.76 0.15 ns
Verbal memory 83.00 18.53 86.50 16.78 86.42 14.29 0.44 ns
Visual memory 87.50 15.96 94.57 19.65 80.21 20.49 3.02 ns
Global memory 82.57 17.07 89.35 20.30 79.07 16.68 2.34 ns
WCST
Total correct 67.14 17.19 65.57 11.92 71.50 10.45 1.30 ns
Total error 41.93 27.19 47.93 28.68 37.66 24.41 1.06 ns
Perseverative response 23.93 27.21 35.00 25.03 23.50 15.10 1.72 ns
Perseverative error 20.12 20.07 29.12 19.76 19.25 13.04 1.73 ns
Nonperseverative error 25.18 23.82 21.25 12.87 16.81 14.46 1.41 ns
Conceptual level response 57.40 22.17 49.60 20.26 59.53 16.54 1.93 ns
Categories completed 4.40 2.32 3.73 2.34 4.46 1.95 1.31 ns
Trial to 1st category 40.06 44.87 28.53 34.10 24.46 27.06 0.94 ns

*p<0.05, **p<0.01. T0: before antipsychotic treatment, T1: eight weeks after freatment, T2: one year after treatment, K-MAS:

Korean

version of the Memory Assessment Scales, WCST: Wisconsin Card Sorting Test

recall, and delayed name-face recall components of K-
MAS (F=7.96, p<0.05; F=6.78, <0.05; F=4.71, p<
0.05; F=17.39, p<0.05), and a significant interaction ef-
fect was revealed in total errors in the WCST (F=4.72,
p<0.05) (Table 4).

Discriminant analysis between responders and
non-responders

Discriminant analysis was carried out to identify the
cognitive domain most predictive of clinical improvement
at T2. The changes in cognitive functioning were cal-
culated following this formula: score at TO minus score
at T2. A total of 34 patients were analyzed. Of all the
tests of cognitive functioning, the total number of errors
on the WCST and the immediate list recall component
of the K-MAS were most predictive of responder status,
and the total number of errors on the WCST was the
most important predictor (Table 5).

A single classification function was computed, and
the result showed significant differences between res-
ponders and non-responders (Chi-square=13.004, df=2,
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p<0.01). A canonical correlation score of 0.833 demon-
strated the high discriminant ability of this function. The
immediate list recall component of the K-MAS was po-
sitively correlated with the discriminant function score.
Therefore, it was supposed that the better list recall
function, the better response. The total number of errors
on the WCST was also negatively correlated with the
discriminant function score, indicating that many errors
in executive function might be associated with little im-
provement in clinical symptoms (Table 5). The classifi-
cation function successfully predicted 82.4% of the patients’
respondent status, correctly classifying 80% of respon-
ders and 85.7% of non-responders. Therefore, it was shown
that the total number of errors on the WCST and the im-
mediate list recall component of the K-MAS might dis-
criminate between responders and non-responders.

Discussion

Our results were consistent with the notion that cog-
nitive dysfunction in patients with schizophrenia remains
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TABLE 4. Mean and SD of clinical and cognitive scores between responders and non-responders

Responders (N=20)

Non-Responders (N=14)

Variables T0 T0 T2
Mean SD Mean SD Mean SD Mean SD
PANSS
Positive scale 23.60 5.94 13.30 4.16 24.14 2.03 17.42 4.42
Negative scale 21.10 8.07 14.30 5.03 19.00 6.73 20.00 2.44
General scale 47.40 12.10 27.80 6.63 38.14 2.60 39.00 3.46
Total score 92.10 24.63 55.40 12.64 81.28 9.30 76.42 7.20
Vigilance no. correct 85.71 14.77 79.42 18.66 93.42 6.65 91.28 7.95
Coghnitrone no. correct 163.50 44.53 178.00 9.69 181.57 18.73 137.14 76.12
K-MAS
List learning 43.22 10.72 49.44 13.26 48.57 15.04 50.71 14.25
Immediate list response 6.67 3.04 9.44 2.06 9.00 2.51 9.28 1.88
Delayed list recalll 7.67 2.44 9.22 2.43 8.28 3.03 9.57 2.50
Immediate prose 4.11 2.84 5.67 2.17 4.85 2.85 6.00 2.30
Delayed prose 4.11 2.93 5.33 2.39 5.00 2.94 6.28 2.43
Immediate name face R 13.22 4.73 14.00 4.33 14.42 2.22 16.00 2.51
Delayed name face R 6.00 2.69 7.67 1.65 8.14 1.57 9.28 .75
Visual recognition 4.77 1.92 3.11 2.75 5.71 2.05 4.57 3.55
Short-term memory 99.22 20.17 96.00 9.74 103.57 22.60 95.28 19.18
Verbal memory 78.11 17.56 88.00 14.49 86.00 19.35 83.14 14.76
Visual memory 83.44 14.73 77.00 19.51 91.57 15.57 82.57 19.87
Total memory 77.11 14.02 78.11 18.58 86.85 19.35 78.71 12.69
WCST
Total correct 63.87 20.23 64.62 10.46 73.14 12.19 76.00 10.70
Total error 60.25 24.67 40.75 29.02 21.00 7.50 34.14 19.51
Perseverative response 23.62 14.01 21.87 16.77 11.14 4.29 24.00 14.94
Perseverative error 20.75 9.48 19.37 14.00 9.71 2.81 21.00 12.78
Nonperseverative error 39.50 26.67 21.37 18.33 11.28 6.44 13.14 8.21
Conceptual level response 47.37 25.52 52.62 17.19 68.85 10.02 67.42 12.55
Categories completed 3.25 2.65 4.00 2.32 5.71 .75 5.00 1.41
Trial to 1st category 59.00 55.30 25.12 32.80 18.42 10.29 23.71 21.25

TO: before antipsychotic freatment, T2: one year after freatment, PANSS: Positive And Negative Syndrome Scale, K-MAS: Korean
version of the Memory Assessment Scales, WCST: Wisconsin Card Sorting Test

TABLE 5. Discriminant analysis between responders and non-
responders

Wilk's

Subtest Lambda Coefficient Fvalue Significance
Total errors 423 —.638 16.34 .002
Immediate .635 .874 6.891 .02

list recall

relatively static for the first few years after onset.*>*

This suggests that the cognitive dysfunction in patients
with schizophrenia bears greater resemblance to a neu-
rodevelopmental model than a neurodegenerative model
and that the neuropsychological deficits in patients with
schizophrenia are more stable than a neurodegenerative
model would suggest. In addition, we observed consistent
improvement in memory function over time. Understand-

ing conversation and memorizing names and faces are
essential to basic social adjustment, and our result de-
monstrated that medication had a positive effect on func-
tional living in patients with schizophrenia.
Improvements in cognitive abilities, such as memory
and executive function, were significantly correlated with
the enhancement of clinical symptoms in patients with
schizophrenia. These results confirmed that clinical symp-
toms and cognitive functions could be changed and en-
hanced by medication, and that the changes in symp-
toms and cognitive functions were not independent of
each other, and acted reciprocally. In the present study,
executive functioning showed significant correlations with
positive, negative, and general symptoms. Stordal et al.*
showed that the general symptoms of schizophrenia were
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predictive of impairment in executive functioning. In this
study, there was also a correlation between the total and
nonperseverative errors on the WCST and general symp-
toms on the PANSS. However, other studies have sugge-
sted that executive function damage was highly relevant
to negative symptoms of schizophrenia®*** and aggravated
social and occupational functions.**** It is also known
that memory ability is significantly correlated with ne-
gative symptoms rather than positive symptoms.**** Most
studies suggested that negative symptoms better explained
cognitive impairments than positive symptoms. This study
also found a lack of improvement in executive function
and negative symptoms longitudinally. It did, however,
identify significant correlations between negative symp-
toms and nonperseverative errors on the WCST for a
short time. These results partially support those of pre-
vious studies.

The negative symptoms of schizophrenia include de-
creased ability to perform normal daily activities, alogia,
blunted affect, anhedonia, and avolition. In the present
study, there was no significant change in sustained atten-
tion, and the decrease in nonperseverative errors observed
over a short period of 8 weeks was closely associated
with test motivation. Clinical symptoms and cognitive
functioning were improved dramatically at T1. This find-
ing further demonstrated that the alleviation of psychotic
symptoms influenced test performance. Nevertheless, one
study that evaluated the cognitive functions of patients
with schizophrenia for five years suggested that impro-
vements in cognitive domains were associated with a
decrease in positive symptoms but unrelated to negative
symptoms. Thus, the relationship between clinical symp-
toms and cognitive functioning remains elusive.'’

Changes in cognitive functioning emerged selectively in
this study. That is, even if a patient’s clinical symptoms
improved, other cognitive functions, such as sustained
attention and executive functions (except for nonperse-
verative errors on the WCST), did not show significant
improvement. In fact, the results of the present study
consistently demonstrated that a deficit in sustained at-
tention was the main course of cognitive disturbance in
patients with schizophrenia. Our results partially sup-
ported the idea that symptoms and cognitive functions
are independent,'® and the cognitive functions of patients
with schizophrenia are aggravated over time.*’

The total number of errors on the WCST and immediate
list recall component of the K-MAS were predictive of
treatment response. Total errors on the WCST were a
better predictor of treatment response than immediate
list recall. Total errors included both perseverative errors
and nonperseverative errors. The number of perseverative
errors served as a reflection of difficulty in shifting cog-
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nitive sets according to various conditions. The number
of perseverative errors was considered to be a significant
cognitive variable for predicting patient relapse after
their first episode.'’

Similarly, perseverative errors also indicated that a
perseverative response was a vulnerability indicator of
schizophrenia.*® Social function has been related to so-
cial cognition,*” which may include emotional perception,
social schema, insight, and coping strategies. Basic neu-
rocognitive functions are required in order to understand
the emotions of other people. If emotional perception abi-
lity is diminished, interpersonal relations prove be dif-
ficult.® These data support that the effort to identify cog-
nitive domains that can predict treatment response is of
importance, as executive function is closely related to
social adjustment.

The responders showed lower performance in terms of
cognitive function, especially executive function, than
the non-responders at TO. They also showed a longer
duration of illness. It seems that as schizophrenia epi-
sodes repeat, the treatment response diminishes, and schiz-
ophrenia patients become recalcitrant to treatment and
recovery.** Therefore, the duration of illness influences
the treatment response and cognitive performance. The
cognitive functions of non-responders were mildly ag-
gravated over time, regardless of treatment intervention.
Unlike the responders, the non-responders failed to show
improvement in clinical symptoms. Therefore, the im-
provement in clinical symptoms and clinical deficits that
can be achieved by drug therapy is limited.

There were several methodological limitations of the
present study. First, the subjects included in the present
study were patients hospitalized in a specific psychiatric
ward rather than patients from the local community. There-
fore, our results may not be applicable to the entire po-
pulation of persons suffering from schizophrenia. Second,
we limited our comparison to patients with schizophrenia
and normal controls.

To determine whether cognitive deficits implicated in
schizophrenia are specific or represent other clinical vari-
ables, it is necessary to compare patients with schizo-
phrenia to those with other mental disorders in a future
study. A third limitation is that the subjects included in
the present study were mostly paranoid schizophrenics
with prominent positive symptoms.

® Acknowledgment

This work was supported by the Korea Research Foundation Grant
funded by the Korean Government (MOEHRD) (KRF-2005-041-
E00235), in which the main statistical calculations were performed by
using the supercomputing resource of the Korea Institute of Science
and Technology Information (KISTI).




REFERENCES

1.

20.

2L

22.

Muller BW, Sartory G, Bender S. Neuropsychological Deficits and
Concomitant Clinical Symptoms in Schizophrenia. European Psycho-
logist 2004;9:96-106.

. Bilder RM, Lipschutz-Broch L, Reiter G, Geisler SH, Mayerhoff DI,

Lieberman JA. Intellectual deficits in first-episode schizophrenia: evi-
dence for progressive deterioration. Schizophr Bull 1992;18:437-448.

. Abrahamson D. Schizophrenic deterioration. 4. Br J Psychiatry 1983;

143:82-83.

. Silverberg-Shalev R, Gordon HW, Bentin S, Aranson A. Selective

language deterioration in chronic schizophrenia. J Neurol Neurosurg
Psychiatry 1981;44:547-551.

. Sweeney JA, Haas GL, Li S. Neuropsychological and eye movement

abnormalities in first-episode and chronic schizophrenia. Schizophr Bull
1992;18:283-293.

. Sweeney JA, Haas GL, Keilp JG, Long M. Evaluation of the stability

of neuropsychological functioning after acute episodes of schizophrenia:
one-year followup study. Psychiatry Res 1991;38:63-76.

. Bilder RM, Lipschutz-Broch L, Reiter G, Geisler S, Mayerhoff D,

Lieberman JA. Neuropsychological deficits in the early course of first
episode schizophrenia. Schizophr Res 1991;5:198-199.

. Hoff AL, Riordan H, O’Donnell DW, Morris L, DeLisi LE. Neuro-

psychological functioning of first-episode schizophreniform patients.
Am J Psychiatry 1992;149:898-903.

. Nopoulos P, Flashman L, Flaum M, Arndt S, Andreasen N. Stability

of cognitive functioning early in the course of schizophrenia. Schizophr
Res 1994;14:29-37.

. Goldberg TE, Greenberg RD, Griffin SJ, Gold JM, Kleinman JE, Pickar

D, et al. The effect of clozapine on cognition and psychiatric symptoms
in patients with schizophrenia. Br J Psychiatry 1993;162:43-48.

. Norman RM, Malla AK, Cortese L, Cheng S, Diaz K, McIntosh E, et

al. Symptoms and cognition as predictors of community functioning:
a prospective analysis. Am J Psychiatry 1999;156:400-405.

. Green M, Walker E. Neuropsychological performance and positive

and negative symptoms in schizophrenia. J Abnorm Psychol 1985;94:
460-469.

. Liddle PF. Schizophrenic syndromes, cognitive performance and neu-

rological dysfunction. Psychol Med 1987;17:49-57.

. Censits DM, Ragland JD, Gur RC, Gur RE. Neuropsychological evi-

dence supporting a neurodevelopmental model of schizophrenia: a
longitudinal study. Schizophr Res 1997;24:289-298.

. Hoff AL, Sakuma M, Wieneke M, Horon R, Kushner M, DeLisi LE.

Longitudinal neuropsychological follow-up study of patients with first-
episode schizophrenia. Am J Psychiatry 1999;156:1336-1341.

. Lysaker PH, Bell MD, Bioty SM. Cognitive deficits in schizophrenia.

Prediction of symptom change for participators in work rehabilitation.
JNerv Ment Dis 1995;183:332-336.

. Smith RC, Largen J, Vroulis G, Ravichandran GK. Neuropsychological

test scores and clinical response to neuroleptic drugs in schizophrenic
patients. Compr Psychiatry 1992;33:139-145.

. Robinson DG, Woerner MG, Alvir JM, Geisler S, Koreen A, Sheit-

man B, et al. Predictors of treatment response from a first episode of
schizophrenia or schizoaffective disorder. Am J Psychiatry 1999;156:
544-549.

. Chen EY, Hui CL, Dunn EL, Miao MY, Yeung WS, Wong CK, et al.

A prospective 3-year longitudinal study of cognitive predictors of re-
lapse in first-episode schizophrenic patients. Schizophr Res 2005;77:
99-104.

Green MF. What are the functional consequences of neurocognitive
deficits in schizophrenia? Am J Psychiatry 1996;153:321-330.

Green MF, Kern RS, Braff DL Mintz J. Neurocognitive deficits and
functional outcome in schizophrenia: are we measuring the “right stuff’?
Schizophr Bull 2000;26:119-136.

First M, Spitzer RL, Gibbon M, William JB. Structured clinical In-

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

YK Kim et al.

terview for DSM-IV Axis I Disorder- Patient Edition (SCID-I/P, version
2.0), Biometrics Research Department, New York State Psychiatric
Institute, New York: American Psychiatric Press, Inc; 1998.

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome
scale (PANSS) for schizophrenia. Schizophr Bull 1987;13: 261-276.
Lee C, Yoo HJ, Kim CY, Han OS Park IH. Korean standardization
study of the vienna test system for clinical use (I) : standard progressive
matrices test of students in Seoul. J Korean Neuropsychiatr Assoc 1993;
32:252-258.

Schfried G. The PC/S Vienna test system: The Universal System for
computer-aided diagnostics and therapy in psychology and medicine.
Vienna: Schuhfried; 1988.

Lee HS, An, CI Jeong IK. A Preliminary Study on Standardization of
K-MAS (Korean version of Memory Assessment Scales) . Kor J Clin
Psychol 1999;18:221-241.

Williams JM. Memory Assessment Scales. Odessa, FL: Psychological
Assessment Resources; 1991.

Little MM, Williams JM, Long CJ. Clinical memory tests and every-
day memory. Arch Clin Neuropsychol 1986;1:323-333.

Lezak MD. Neuropsychological assessment (ed.) . New York: Oxford
University Press; 1995.

Heaton RK. Wisconsin Card Sorting Test Manual: revised and expanded.
Odessa, FL: Psychological Assessment Resources; 1993.

Stip E, Lussier I, Ngan E, Mendrek A, Liddle P. Discriminant cognitive
factors in responder and non-responder patients with schizophrenia.
Eur Psychiatry 1999;14:442-450.

Chaikelson JS, Schwartzman AE. Cognitive changes with aging in
schizophrenia. J Clin Psychol 1983;39:25-30.

Russell AJ, Munro JC, Jones PB, Hemsley DR, Murray RM. Schizo-
phrenia and the myth of intellectual decline. Am J Psychiatry 1997;
154:635-639.

Woods BT. Is schizophrenia a progressive neurodevelopmental disorder?
Toward a unitary pathogenetic mechanism. Am J Psychiatry 1998;
155:1661-1670.

Stordal KI, Mykletun A, Asbjernsen A, Egeland J, Landre NI, Roness
A, et al. General psychopathology is more important for executive
functioning than diagnosis. Acta Psychiatr Scand 2005;111:22-28.
Breier A, Schreiber JL, Dyer J, Pickar D. National Institute of Mental
Health longitudinal study of chronic schizophrenia. Prognosis and
predictors of outcome. Arch Gen Psychiatry 1991:48:239-246.
Capleton RA. Cognitive function in schizophrenia: association with
negative and positive symptoms. Psychol Rep 1996;78:123-128.
Berman I, Viegner B, Merson A, Allan E, Pappas D, Green Al. Dif-
ferential relationships between positive and negative symptoms and
neuropsychological deficits in schizophrenia. Schizophr Res 1997;25:
1-10.

Addington J, Addington D. Neurocognitive and social functioning in
schizophrenia. Schizophr Bull 1999;25:173-182.

Addington J, Addington D. Neurocognitive and social functioning in
schizophrenia: a 2.5 year follow-up study. Schizophr Res 2000;44:47-
56.

Lysaker P, Bell M, Beam-Goulet J. Wisconsin card sorting test and
work performance in schizophrenia. Psychiatry Res 1995;56:45-51.
Lysaker PH, Bell MD, Zito WS, Bioty SM. Social skills at work. De-
ficits and predictors of improvement in schizophrenia. J Nerv Ment
Dis 1995;183:688-692.

Heydebrand G, Weiser M, Rabinowitz J, Hoff AL, DeLisi LE Cser-
nansky JG. Correlates of cognitive deficits in first episode schizophrenia.
Schizophr Res 2004;68:1-9.

Cirillo MA Seidman LJ. Verbal declarative memory dysfunction in
schizophrenia: from clinical assessment to genetics and brain me-
chanisms. Neuropsychol Rev 2003;13:43-77.

Zihl J, Gron G, Brunnauer A. Cognitive deficits in schizophrenia and
affective disorders: evidence for a final common pathway disorder.
Acta Psychiatr Scand 1998;97:351-357.

www.psychiatryinvestigation.org 113



Cognitive Predictor of Schizophrenia

46. Franke P, Maier W, Hain C Klingler T. Wisconsin Card Sorting Test:
an indicator of vulnerability to schizophrenia? Schizophr Res 1992;6:
243-249.

47. Bellack AS, Gold JM, Buchanan RW. Cognitive rehabilitation for schi-
zophrenia: problems, prospects, and strategies. Schizophr Bull 1999;
25:257-274.

48. Green MF, Nuechterlein KH. Should schizophrenia be treated as a

114 Psychiatry Invest 2008;5:106-114

neurocognitive disorder? Schizophr Bull 1999;25:309-319.

49. Andreasen NC, Flaum M, Swayze VW 2 Tyrrell G, Arndt S. Po-
sitive and negative symptoms in schizophrenia. A critical reappraisal.
Arch Gen Psychiatry 1990;47:615-621.

50. Cole JO, Goldberg SC, Davis JM. Drugs in the treatment of psychosis:
controlled studies. Psychiatric drugs. Solomon P, editor. New York:
Grune and Statton, 1966, p. 153-180.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


