ORIGINAL ARTICLE
https://doi.org/10.4306/pi.2017.14.2.141

Print ISSN 1738-3684 / On-line ISSN 1976-3026
OPEN ACCESS

The Korean Version of the Schizophrenia Cognition Rating Scale:
Reliability and Validity

Eun-Chan Kang', Sung-Jin Kim', Young-Soo Seo?, Sung-Soo Jung?, Beom-Joo Seo?, Jeoung-Whan Ryu?,
Joo-Cheol Shim?®, Jung-Joon Moon', Dong-Wook Jeon', Kyoung-Duck Park?, and Do-Un Jung'*

"Department of Psychiatry, Busan Paik Hospital, Inje University College of Medicine, Busan, Republic of Korea
2Department of Psychiatry, Sharing and Happiness Hospital, Busan, Republic of Korea

3Department of Psychiatry, Busan Metropolitan Mental Hospital, Busan, Republic of Korea

“Department of Psychiatry, Samsung Changwon Hospital, Sungkyunkwan University, Changwon, Republic of Korea
5Shim Joo Cheol Psychiatry Clinic, Busan, Republic of Korea

Objective  This study’s aim was to develop and standardize a Korean version (SCoRS-K) of the Schizophrenia Cognition Rating Scale
(SCoRS), which is used to evaluate the degree of cognitive dysfunction affecting the everyday functioning of people with schizophrenia.

Methods Eighty-four schizophrenia patients with stable symptoms who were receiving outpatient treatment and rehabilitation thera-
py, and 29 demographically matched non-patient controls, participated in the study. Demographic data were collected, and clinical
symptoms, cognitive function, and social function were evaluated to verify SCoRS-K’s reliability and validity. Clinical symptoms were
evaluated using the Positive and Negative Syndrome Scale and the Clinical Global Impression-Schizophrenia Scale. Cognitive function
was evaluated using a short form of the Korean Wechsler Adult Intelligence Scale and the Wisconsin Card Sorting Test (WCST). Social
function was evaluated using the Social and Occupational Functioning Assessment Scale, the Schizophrenia Quality of Life Scale, and
the Social Functioning Scale.

Results Data analysis demonstrated SCoRS-K’s statistically significant reliability and validity. SCoRS-K has high internal consistency
(Cronbachs alpha; patient 0.941, informant 0.905, interviewer 0.964); test-retest reliability [patient 0.428 (p=0.003), informant 0.502
(p<0.001), interviewer 0.602 (p<0.001); and global rating 0.642 (p<0.001)]. The mean scores of subjects were significantly higher than
those of the controls (p<0.001), demonstrating SCoRS-K’s discriminant validity. Significant correlations between the total scores and
global rating score of SCoRS-K and those of the scales and tests listed above (except WCST) support SCoRS-K’s concurrent validity.

Conclusion SCoRS-K is a useful instrument for evaluating the degree of cognitive dysfunction in Korean schizophrenia patients.
Psychiatry Investig 2017;14(2):141-149
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INTRODUCTION

Cognitive dysfunction is a major symptom of schizophre-
nia,' and it manifests in the areas of attention and executive
function as well as linguistic and non-linguistic memory.* A
substantial number of schizophrenia patients present cognitive
dysfunction from the prodromal stage, and cognitive dysfunc-
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tion can be found in most patients who have experienced ini-
tial and recurrent episodes.” Cognitive dysfunction is associat-
ed with both positive and negative symptoms of schizophrenia*
and patients’ prognoses.® Further, cognitive dysfunction can
affect the everyday functioning of people with schizophrenia.®
Therefore, improving cognitive function is a significant goal in
the treatment of schizophrenia, and there is much interest in
the development of drugs to improve the cognitive function of
people with schizophrenia.

In 2008, the expert panel of the National Institute of Mental
Health (NIMH) reported the results of the National Institute
of Mental Health's Measurement and Treatment Research to
Improve Cognition in Schizophrenia (MATRICS) Consensus
Cognitive Battery (MCCB). The goal of the MCCB was to de-
velop a consensus cognitive battery for clinical trials of cogni-
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tion-enhancing treatments for schizophrenia through a broadly
based scientific evaluation of measures to assess basic cogni-
tive function in individuals with schizophrenia.” Many recent
studies of the cognitive function of people with schizophrenia
have used the MCCB.

However, a series of cognitive function tests in clinical set-
tings is costly in terms of time and money, and training is
needed to interpret the test results accurately. Moreover, cogni-
tive function tests are limited in their ability to explain every-
day functioning directly. For example, supports for a patient or
assistance with their financial situation, and the absence or
presence of occupational or psychosocial rehabilitation thera-
py are intertwined with cognitive function, and they can affect
the everyday life of a patient. A cognitive function test needs to
be readily applicable in actual clinical settings and useful in ex-
plaining clearly the connections between cognitive function
and everyday functioning.

Studies of various tools to evaluate cognitive function in ev-
eryday life (and their validity) fall into two major categories.
One category evaluates cognitive function through interview,
and the other evaluates functional capacity through tests. Green
et al.® verified the reliability, validity, and appropriateness in
clinical settings of two cognitive function evaluation scales
through interviews with schizophrenia patients, and two skill
capacity evaluation tools. The cognitive function evaluation
scales were the Schizophrenia Cognition Rating Scale (SCoRS),’
which also interviewed informants, and the Clinical Global
Impression of Cognition in Schizophrenia (CGI-SCH),"
which also interviewed carers. The skill capacity evaluation
tools were the University of California, San Diego (UCSD) Per-
formance-Based Skills Assessment (UPSA)" and the Mary-
land Assessment of Social Competence (MASC)."

Of the four tools listed above, SCoRS has been assessed as
having high reliability and validity, particularly in the evalua-
tion of cognitive dysfunction affecting the daily life of patients
with schizophrenia, although its validity is reduced when the
patient’s self-report is the sole information source.” SCoRS as-
sesses the patient’s attention, memory; inference and problem
solving skills, working memory, language production, and
motor skills." In contrast with previous interview-based cog-
nitive function tests that found it difficult to relate results to
daily life as they interviewed subjects only, SCoRS overcame
this limitation by interviewing informants as well as patients.’
SCoRS was verified as a useful evaluation tool for Asian pa-
tients with schizophrenia in a Singaporean English-language
study," and a Japanese version is widely used in Japan to evalu-
ate the cognitive function of patients with schizophrenia."

This study was designed to develop a Korean version of
SCoRS in order to evaluate appropriately the degree of cogni-
tive dysfunction affecting the everyday functioning of Korean
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patients with schizophrenia, and to standardize the Korean
version through tests of reliability and validity.

METHODS

Subjects

Based on the diagnosis standard of the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth Edition (DSM-5),'®
the study subjects were patients diagnosed with schizophrenia
aged between 18 and 60 years, with stable symptoms, who had
been taking the same dose of antipsychotics for the past three
months, and who had been receiving rehabilitation therapy as
outpatients. Patients with mental disorders other than schizo-
phrenia (bipolar disorder, schizoaffective disorder, and organic
mental disorder); patients with neurological disorders (head
injuries or a seizure disorder); patients with a history of alco-
hol or drug abuse; and patients whose intelligence level was
not sufficient to undertake the cognitive function tests were
excluded from the study. People who matched the subjects for
age, sex, and educational level and who had no history of men-
tal disorder were selected as the control group.

Bonett’s method was used to determine the optimum sam-
ple size."” Eighty-four patients with schizophrenia and 29 non-
patient controls participated in the study.

This study was approved by the Institutional Review Board
for Human Research at Inje University Busan Paik Hospital.

Measures

The duration of the subjects’ illness and the types and doses
of current medications were identified through medical record
review, and the doses of antipsychotics were converted into a
chlorpromazine equivalent dose.'®" Experienced psychiatrists
conducted face-to-face interviews with the subjects and the
members of the control group. Cognitive function was evalu-
ated using a short form of the Korean Wechsler Adult Intelli-
gence Scale (K-WAIS) and the Wisconsin Card Sorting Test
(WCST). Clinical symptoms were evaluated using the Positive
and Negative Syndrome Scale (PANSS) and the Clinical Glob-
al Impression-Schizophrenia Scale (CGI-SCH). Social func-
tion was evaluated using the Social and Occupational Func-
tioning Assessment Scale (SOFAS), the Schizophrenia Quality
of Life Scale (SQLS), and the Social Functioning Scale (SFES).

The Korean version of the Schizophrenia Cognition
Rating Scale

The Schizophrenia Cognition Rating Scale (SCoRS) devel-
oped by Keefe et al’ is an assessment tool that focuses on cog-
nitive dysfunction in people with schizophrenia and its rela-
tionship to their real-world functioning and functional capacity.
It was developed to assess difficulties in attention, memory,



motor skills, language production, and problem solving, and
the cognitive difficulty experienced by subjects during the two
weeks prior to interview. People with schizophrenia and infor-
mants respond to 20 items, and their responses are scored on a
four-point scale, with higher scores denoting more severe dys-
function. The test takes approximately 30 minutes to administer.

Written pre-approval to develop a Korean version, SCoRS-
K, was obtained from the primary original author, R S Keefe,
and a professional translator translated SCoRS into Korean. A
research committee of four psychiatrists, including the princi-
pal investigator, finalized the first edition after thorough dis-
cussion and revision. The text was back-translated into English
by a professional translator and reviewed by the original devel-
oper to confirm that the intentions of the original author were
accurately reflected in the back-translated version.

In the original study by Keefe et al.” global ratings were iden-
tified for three groups-patient, informant, and interviewer-
and the scores were compared. In a recent study;' the sum of
the 20 SCoRS items (the SCoRS total) was found to be mean-
ingful, and the SCoRS total was included in addition to global
ratings in the analysis in this study.

The short form of the Korean Wechsler Adult
Intelligence Scale

K-WALIS is a standardized cognitive test, a Korean version of
the Wechsler Adult Intelligence Scale-Revised (WAIS-R), which
is used to evaluate verbal and performance intelligence. This
study used a short form of K-WAIS, consisting of picture com-
pletion, arithmetic, digit span, and similarities. In a previous
study comparing short-form tests of cognitive function in pa-
tients with schizophrenia, the short-form tests were more
readily administered than full tests, and there was a high cor-
relation between estimated intelligence and WAIS-R-measured
intelligence.”

The Wisconsin Card Sorting Test Computer Version 4

The WCST developed by Heaton* was used in the inter-
views. WCST is a representative test that measures executive
function, with an emphasis on perseverance and achievement.
The test uses 128 cards that have combinations of four colors,
shapes, and numbers. The interviewee must deduce the classi-
fications of the cards first, and then find the changing pattern
of one category among color, shape, and number, without any
explanation from the interviewer during the test.

The Korean version of the Positive and Negative
Syndrome Scale

PANSS is a psychopathology evaluation tool developed by
Kay et al.”* that provides “a balanced representation of positive
and negative symptoms and gauges their relationship to one
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another;” and to global psychopathology. It is a 30-item, seven-
point rating instrument; seven items assess positive symptoms,
seven items assess negative symptoms, and 16 items assess
general psychopathology. Higher scores denote more severe
psychopathologic conditions. In the current study, a psychia-
trist evaluated the patient group using K-PANSS, the Korean
version of the test.”

The scores in each category of the five-factor model of PANSS
proposed by van der Gaag et al.** were also obtained. The five-
factor model consists of positive symptoms, negative symp-
toms, cognitive/disorganization symptoms, excitement, and
emotional distress.

The Clinical Global Impression-Schizophrenia Scale

The Clinical Global Impression-Schizophrenia scale (CGI-
SCH) has been developed as a short, standardized method of
assessing the symptoms of schizophrenia in a clinical setting It
consists of two categories; severity of illness and degree of
change, each of which rate five dimensions (positive, negative,
depressive, cognitive and global) that are evaluated using a
seven-point scale.”®

The Korean Version of the Social Functioning Scale

The Social Functioning Scale (SFS) was developed by Birch-
wood et al.* to assess the self-reported ability of people with
schizophrenia to manage social interactions, relationships, and
activities of daily life. The scale investigates seven areas includ-
ing social withdrawal, relationships, social activities, recre-
ational activities, independence (competence), independence
(performance), and employment. This study used KSRS, the
Korean version of the Social Functioning Scale.”

The Korean language version of the Schizophrenia
Quality of Life Scale-fourth revision

The Schizophrenia Quality of Life Scale-fourth revision
(SQLS-R4) is a short, self-report quality of life questionnaire,
that is generally completed within five to ten minutes.” It con-
sists of disease-specific items reflecting the daily lives of people
with schizophrenia. A higher score denotes a lower quality of
life. It comprises 33 items, and the maximum score is 132
points, which is converted to a 100-point scale. This study used
the Korean language version of SQLS-R4 (SQLS-R4K).”

The Social and Occupational Functioning Assessment Scale

SOFAS™ assesses the individual’s level of social and occupa-
tional functioning at the time of the interview, without being
directly influenced by the individual’s psychological symp-
toms. However, impairment from general medical conditions
is considered in the assessment, which ranges along a continu-
um from “very outstanding” to “remarkably impaired”” In this
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study, a psychiatrist evaluated functional level after interview.

Statistical analysis

All continuous variables are reported as means, standard
deviations, and ranges, and discrete variables are given as fre-
quencies and percentages. Comparisons between patients with
schizophrenia and controls were performed using t-tests, chi-
square tests, and Wilcoxon rank sum tests depending on the
characteristics of each variable.

Validity was tested through the following methods. For dis-
criminant validity, the SCoRS scores of the subjects and the
control group were compared using Wilcoxon rank sum tests.
For concurrent validity, the correlations between SCoRS-K
and K-WAIS, WCST, PANSS, CGI-SCH, SFS, SQLS, and SO-
FAS were verified using Pearson’s correlation coefficient. Test-

retest reliability was evaluated using the Intraclass Correlation
Coefficient (ICC), and the internal consistency in each area
was tested using Cronbach's alpha coefficient. The test-retest
reliability was performed twice for the subjects, with a one-
month interval between them.

All analyses were carried out using Statistical Analysis Sys-
tem 9.3 package (SAS Institute Inc., Cary, NC, USA), and the
significance level was set at 0.05 or below.

RESULTS

Demographic data
The comparison between the demographic data of the pa-
tient group and the control group is presented in Table 1.
There was a higher ratio of males to females in the patient

Table 1. Demographic and clinical characteristics of patients with schizophrenia and controls

Characteristics Patients (N=84, meantSD) Controls (N=29, mean+SD) p-value
Gender
Male, N (%) 48 (57.14) 14 (48.28)
Female, N (%) 36 (42.86) 15 (51.72)
Age (years) 37.421+9.99 37.3419.15 0.973
Education (years) 13.08£1.62 13.1241.39 0.906
Duration of illness (months) 174.43+112.32

Average daily neuroleptic dose (mg, CPZE)
PANSS

610.19£338.86

Positive subscale 15.0516.25
Negative subscale 15.2316.29
General psychopathology subscale 31.49+9.65
Total score 61.77£19.63
Five factors of PANSS
Positive symptoms 15.92+6.55
Negative symptoms 15.44%6.48
Cognitive/disorganization symptoms 21.02%7.77
Excitement 13.51+4.66
Emotional distress 16.994+5.90
CGI-SCH
Positive symptoms 3.16£1.30
Negative symptoms 2.43%+1.20
Depressive symptoms 2.00£1.03
Cognitive symptoms 2.53+1.24
Opverall severity 2.92£1.00
SES 109.28425.23
SQLS 32.38%18.27
SOFAS 52.77£11.37

CGI-SCH: Clinical Global Impression-Schizophrenia, CPZE: chlorpromazine equivalent, PANSS: Positive and Negative Syndrome Scale, SD:
standard deviation, SFS: Social Functioning Scale, SOFAS: Social and Occupational Functioning Assessment Scale, SQLS: Schizophrenia

Quality of Life Scale
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group (57.14% to 42.86%) compared with the control group 37.3419.15 years for the control group. The two groups’ years
(48.28% to 51.72%). The mean age of the two groups was close- of education were also closely comparable, at 13.08+1.62 years
ly comparable, at 37.4219.99 years for the patient group, and for the patient group and 13.12£1.39 years for the control
Table 2. Comparison of patients with schizophrenia and controls for cognitive function
Patients (N=84, mean®SD) Controls (N=29, mean+SD) p-value

K-SCoRS

Patient 34.65+11.07 22.7614.09 <0.001

Informant 35.08+12.07 22.7614.09 <0.001

Interviewer 36.87111.76 21.31£1.93 <0.001

Global rating 4.3312.08 1.14%0.35 <0.001
K-WAIS 92.28+12.32 108.79£11.76 <0.001
WCST

PR 39.60+26.86 25.09+17.38 0.017

PE 32.641+19.60 21.74+12.94 0.014

CA 1.46+1.87 3.884+2.33 <0.001

CA: numbers of categories achieved, K-SCoRS: Korean version of Schizophrenia Cognitive Rating Scale, K-WAIS: Short-form of Korean-
Wechsler Adult Intelligence Scale, PE: perseverative errors, PR: perseverative responses, SD: standard deviation, WCST: Wisconsin Card
Sorting Test

Table 3. Correlation between K-SCoRS and demographic/clinical characteristics of patients with schizophrenia

Patient Informant Interviewer Global rating
r p-value r p-value r p-value r p-value

Age 0.016 0.884 0.147 0.176 0.062 0.573 0.074 0.498
Education -0.169 0.121 -0.161 0.138 -0.071 0.515 0.013 0.906
Duration of illness 0.055 0.615 0.130 0.233 0.022 0.841 0.039 0.718
CPZ equivalent 0.117 0.282 0.097 0.377 0.015 0.893 -0.003 0.980
PANSS

Positive 0.357 0.001 0.301 0.005 0.488 <0.001 0.437 <0.001

Negative 0.384 <0.001 0.198 0.071 0.527 <0.001 0.561 <0.001

General 0.457 <0.001 0.271 0.013 0.564 <0.001 0.537 <0.001

Total 0.457 <0.001 -0.283 0.013 -0.565 <0.001 -0.493 <0.001
Five factors of PANSS

Positive symptoms 0.222 0.042 0.221 0.044 0.327 0.002 0.313 0.004

Negative symptoms 0.274 0.012 0.096 0.386 0.397 <0.001 0.448 <0.001

Cognitive/disorganization symptoms 0.430 <0.001 0.295 0.007 0.568 <0.001 0.551 <0.001

Excitement 0.323 0.003 0.286 0.008 0.462 <0.001 0.444 <0.001

Emotional distress 0.431 <0.001 0.218 0.047 0.482 <0.001 0.460 <0.001
CGI-SCH

Positive symptoms 0.175 0.112 0.214 0.050 0.235 0.031 0.026 0.060

Negative symptoms 0.414 <0.001 0.242 0.026 0.496 <0.001 0.566 <0.001

Depressive symptoms 0.291 0.007 0.269 0.013 0.387 <0.001 0.388 <0.001

Cognitive symptoms 0.472 <0.001 0.414 <0.001 0.615 <0.001 0.679 <0.001

Opverall severity 0.309 0.004 0.288 0.008 0.438 <0.001 0.434 <0.001
SQLS 0.577 <0.001 0.230 0.033 0.436 <0.001 0.391 <0.001
SOFAS -0.337 0.002 -0.244 0.025 -0.427 <0.001 -0.377 <0.001

CGI-SCH: Clinical Global Impression-Schizophrenia, CPZE: chlorpromazine equivalent, K-SCoRS: Korean version of Schizophrenia Cogni-
tive Rating Scale, PANSS: Positive and Negative Syndrome Scale, SOFAS: Social and Occupational Functioning Assessment Scale, SQLS:
Schizophrenia Quality of Life Scale
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group. The patient group had experienced schizophrenia over
the long term; the mean duration of illness was 174.43+ 112.32
months, and the dosage of antipsychotics, converted to the
chlorpromazine equivalent dose, was 610.191338.86 mg/day.

Clinical characteristics and cognitive function

Patient-only test

The results from the Positive and Negative Syndrome Scale
(PANSS), the Clinical Global Impression-Schizophrenia Scale
(CGI-SCH), the Social Functioning Scale (SFS), the Schizo-
phrenia Quality of Life Scale (SQLS), and the Social and Oc-

cupational Functioning Assessment Scale (SOFAS) are also
presented in Table 1 above.

Patient and control group tests

The results for the short-form Korean version of the Wechsler
Adult Intelligence Scale (K-WAIS) and the Wisconsin Card
Sorting Test (WCST) are presented in Table 2. The patient and
control group results for K-WAIS were significantly different,
at 92.28112.32 for patients and 108.79+11.76 for controls
(p<0.001). For the three categories in the WCST (perseverative
responses, perseverative errors and categories achieved) only
the latter demonstrated a statistically significant difference be-

Table 4. Correlation between K-SCoRS and cognitive function in patients with schizophrenia

Patient Informant Interviewer Global rating
r p-value r p-value r p-value r p-value
K-WAIS -0.439 <0.001 -0.286 0.012 -0.565 <0.001 -0.495 <0.001
WCST
PR 0.048 0.687 -0.037 0.756 0.044 0.710 -0.056 0.637
PE 0.042 0.724 -0.024 0.843 0.037 0.754 -0.062 0.600
CA -0.062 0.602 -0.265 0.024 -0.166 0.161 -0.174 0.142

CA: numbers of categories achieved, K-SCoRS: Korean version of Schizophrenia Cognitive Rating Scale, K-WAIS: Short-form of Korean-
Wechsler Adult Intelligence Scale, PE: perseverative errors, PR: perseverative responses, WCST: Wisconsin Card Sorting Test

Table 5. Correlation between K-SCoRS and social functioning in patients with schizophrenia

Patient Informant Interviewer Global rating
r p-value r p-value r p-value r p-value
SQLS 0.577 <0.001 0.230 0.033 0.436 <0.001 0.391 <0.001
SOFAS -0.337 0.002 -0.244 0.025 -0.427 <0.001 -0.377 <0.001
Social Functioning Scale
Social withdrawal -0.189 0.081 -0.074 0.496 -0.038 0.727 -0.091 0.405
Relationship -0.474 <0.001 -0.372 <0.001 -0.319 0.003 -0.279 0.009
Independence-performance -0.302 0.005 -0.206 0.057 -0.147 0.176 -0.142 0.193
Independence-competence -0.383 <0.001 -0.214 0.048 -0.154 0.156 -0.130 0.234
Recreation -0.262 0.015 -0.047 0.669 0.037 0.732 0.119 0.276
Social activity -0.415 <0.001 -0.446 <0.001 -0.380 <0.001 -0.309 0.004
Employment -0.171 0.115 -0.110 0.313 -0.034 0.759 0.110 0.313
Total -0.453 <0.001 -0.271 0.012 -0.171 0.117 -0.110 0.313

K-SCoRS: Korean version of Schizophrenia Cognitive Rating Scale, SOFAS: Social and Occupational Functioning Assessment Scale, SQLS:

Schizophrenia Quality of Life Scale

Table 6. Test-retest reliability

95% CI
Baseline (mean*SD) Follow-up (mean®SD) ICC p-value
Lower Upper
Patient 31.47+11.20 31.71%£12.34 0.428 0.152 0.615 0.003
Informant 31.84+11.89 31.47%11.78 0.502 0.262 0.665 <0.001
Interviewer 32.57£12.05 32.44+11.59 0.602 0.409 0.732 <0.001
Global rating 3471222 3.50%2.21 0.642 0.469 0.759 <0.001

ICC: intra-class correlation coefficient, CI: confidence interval
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Patient Informant Interviewer
Cronbach’s a 0.941 0.905 0.964
If delete item Cronbach’s a
Item 1 0.939 0.899 0.962
Item 2 0.941 0.903 0.964
Item 3 0.938 0.898 0.961
Item 4 0.938 0.899 0.962
Item 5 0.939 0.958 0.961
Item 6 0.939 0.899 0.962
Item 7 0.936 0.895 0.961
Item 8 0.936 0.896 0.961
Item 9 0.939 0.900 0.963
Item 10 0.937 0.898 0.961
Ttem 11 0.939 0.897 0.961
Item 12 0.940 0.900 0.964
Item 13 0.936 0.895 0.961
Item 14 0.936 0.896 0.960
Item 15 0.937 0.896 0.962
Item 16 0.938 0.896 0.962
Item 17 0.938 0.897 0.962
Item 18 0.937 0.896 0.961
Item 19 0.939 0.897 0.963
Item 20 0.936 0.894 0.960

tween the patient group and the control group, at 1.46+1.87
for the patient group and 3.88+2.33 for the control group
(p<0.001).

Discriminant validity

There was a statistically significant difference for cognitive
function between the patient group and the control group in
all the SCoRS-K results (p<0.001), as shown in Table 2 above.
This included interviewees’ responses (34.65+11.07 for pa-
tients and 22.7614.09 for the control group), interviewers’ re-
sponses (36.87£11.76 for patients and 21.31%1.93 for the con-
trol group), and global rating (4.33£2.08 for patients and
1.14+0.35 for the control group).

Concurrent validity

Correlation between SCoRS-K and clinical characteristics

Correlations between SCoRS-K and clinical characteristics
are presented in Table 3. Patients’ SCoRS-K scores correlated
significantly with global ratings on the PANSS positive symp-
toms, negative symptoms, and general psychopathology sub-
scales (p<0.001); however, SCoRS-K scores were not signifi-
cantly correlated with informants’ responses. Regarding the

five-factor PANSS model, patients’ SCoRS-K scores correlated
significantly with scores on the cognitive/disorganization symp-
toms and emotional distress factors; additionally, interviewers’
responses and global ratings correlated significantly with
scores on negative symptoms, cognitive/disorganization symp-
toms, excitement, and emotional distress (ps<0.001). Scores
on the SCoRS-K correlated significantly with scores on all of
the CGI-SCH’s global rating categories except positive symp-
toms; however, numerous other categories under patients’ and
informants’ responses were positively correlated with patients
SCoRS-K scores (p<0.001).

Correlation between SCoRS-K and cognitive function

Table 4 presents the results for K-WAIS and WCST correla-
tions with SCoRS-K. Patients” and interviewers responses and
global rating scores correlated significantly with patients’ K-
WALIS scores (p<0.001). No significant correlations were de-
tected regarding the WCST.

Correlation between SCoRS-K and social function
Correlations between SCoRS-K and social function are pre-

sented in Table 5. Patients’ SCoRS-K scores correlated signifi-

cantly with patients and interviewers’ SQLS scores and with
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patients’ global SQLS rating. Regarding the SOFAS, SCoRS-K
scores also correlated significantly with patients and interview-
ers’ scores and with patients’ global rating (ps<0.001). Regard-
ing the SFS, significant correlations were detected for patients,
informants, and interviewers’ total ratings, but not for global
rating (ps<0.001).

Inter-rater reliability

Two interviewers (S.S. Jung and D.U. Jung) participated in
the same interviews of 13 patients. Intra-class correlations of
the relationship between the ratings generated by the two in-
terviewers were calculated to assess interrater reliability. The
intra-class correlation coefficients for items were greater than
0.931.

Test-retest reliability

Table 6 records high test-retest reliability at the one-month
follow-up for intra-class correlation coefficients calculated for
the patient, informant, interviewer, and SCoRS-K global rating
scores.

Internal consistency

Cronbach’s alpha is recorded in Table 7, and demonstrates
high internal consistency for the three evaluation components
of patient, informant, and interviewer. There was no item for
which Cronbachs alpha improved when any one of 20 ques-
tions was excluded. There were no items whose deletion im-
proved the overall internal consistency of the scale by more
than 0.01.

DISCUSSION

This study’s aim was to develop and standardize a Korean
version (SCoRS-K) of the Schizophrenia Cognition Rating
Scale (SCoRS), which is used to evaluate the degree of cogni-
tive dysfunction affecting the everyday functioning of patients
with schizophrenia.

There were many differences between the scores for patients’
responses and informants’ responses in the original develop-
ment and validation of SCoRS by Keefe et al.’ and in those
cases interviewers tended to give greater weight to informants’
responses than patients. However, in this study, patients’ re-
sponse scores were similar to interviewers’ scores, while infor-
mants scores tended to be different. A number of patients in
Korea live with their family unless they are hospitalized and all
participants in this study lived with their parents to an ad-
vanced age. Most informants in this study were older parents,
and the interviewers, who were the patients’ primary care doc-
tors or managers in rehabilitation therapy centers, were more
knowledgeable about the patients’ conditions than the infor-
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mants were that contrary to expectations. The person with
schizophrenia lives with their family in this study, therefore, we
might expect them to have a close knowledge of the persor's
day-to-day functioning.

In order to examine the validity of SCoRS-K in measuring
clinical symptoms, the study investigated if there was any cor-
relation between the scores of patients, informants, and inter-
viewers responses and global ratings in SCoRS-K, and the
scales for clinical symptoms in PANSS, CGI-SCH, SQLS and
SOFAS. When PANSS was classified into positive symptoms,
negative symptoms, and general psychopathology, there were
significant correlations with interviewers’ scores for all items.
When PANSS was evaluated by the five-factor model for a
more precise classification, there were significant correlations
with interviewers’ scores for all items except positive symp-
toms. For CGI-SCH also, there were significant correlations
with the interviewers’ scores for all items except positive symp-
toms. As in this study;, the correlation between the clinical symp-
toms of patients with schizophrenia and cognitive function
has been verified in a number of previous studies.’** A sub-
stantial number of studies have reported a lack of correlation
between positive symptoms and cognitive function.>”

The correlation between SCoRS-K results and cognitive
function varied depending on the focus of the different tests
used. Significant correlations were found between SCoRS-K
and K-WALIS in all cases except for informants’ responses;
therefore, it may be inferred that SCoRS-K appropriately re-
flects cognitive function. However, a significant correlation
was not identified between SCoRS-K and any items in WCST.
WCST is a representative of tests used to measure executive
function, while SCoRS is a test to evaluate overall cognitive
function (including but not exclusively executive function) in
the everyday lives of people with schizophrenia, which may be
the reason why there was no significant correlation. Keefe et
al.” conducted a study about the validity of the SCoRS. In that
study, the SCoRS interviewers’ scores had a significant rela-
tionship with cognitive function as measured by the MCCB.
Another study found that the SCoRS global rating scores are
related with the Brief Assessment of Cognition in Schizophre-
nia (BACS) composite scores and most of the BACS sub-test
scores."

The correlation between SCoRS-K results and social func-
tion, as measured by SQLS and SOFAS, showed significant
correlations for interviewers’ responses. The KSFS demon-
strated correlations with SCoRS-K for a number of items, and
significant correlations for the responses of patients, infor-
mants, and interviewers to the item about social activity (Table
5). This suggests that SCoRS-K is a test whose evaluation range
includes measuring social functioning in daily life rather than
merely a cognitive function test.



Both inter-rater reliability and internal consistency were suf-
ficient, and reflected the results obtained by the original au-
thors.” Test-retest reliability at one month was high (p<0.001)
except for patients’ responses, which were relatively low
(p=0.003). However, patients’ self-reports are often not consis-
tent, and informants’ and interviewers’ responses and global
rating all had high test-retest reliability, indicating SCoRS-K’s
high stability.

This study verifies SCoRS-K’s high internal consistency, test-
retest reliability, and discriminant and concurrent validity.
SCoRS-K will be a verified and useful tool for future studies of
the degree of cognitive dysfunction affecting the everyday
functioning of Korean patients with schizophrenia.
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