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Objective The Measurement and Treatment Research to improve Cognition in Schizophrenia Consensus Cognitive Battery (MCCB) is
used to measure the cognitive function of patients with schizophrenia. In some situations, interview-based measures such as the Schizo-
phrenia Cognition Rating Scale (SCoRS) may be appropriate. In this study, we analyzed the correlation between performance- and in-
terview-based measurements in patients with schizophrenia.

Methods  Fifty-six clinically stable patients were recruited. To evaluate cognitive function, we used the MCCB performance-based
measure and the SCoRS interview-based measure. Measurements were taken at baseline, and 2 weeks and 3 months later. Spearman
correlations were computed between each SCoRS item's interviewer rating and each MCCB score.

Results The correlation between the MCCB overall T score and the SCoRS global score was the strongest (r=-0.52), while the SCoRS
total score and the MCCB Speed of Processing score also correlated (r=-0.48). The SCoRS global score showed statistically significant
correlations with all seven MCCB domains and the overall T score.

Conclusion This study reveals correlations between MCCB domains and SCoRS items. Since we find that interview-based measure-
ments are highly correlated with performance-based measurements, we suggest them as a useful cognitive function evaluation tool that

can easily be applied in clinical settings.
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INTRODUCTION

Cognitive impairment is a common symptom of schizophre-
nia and strongly associated with functional disabilities affect-
ing daily life. It is estimated that 90% of patients have clinically
meaningful deficits in at least one cognitive domain, and 75%
in at least two." Several reviews have concluded that cognitive
deficits show highly consistent relationships with various types
of functional outcomes, including community functioning and
the ability to acquire skills in psychosocial rehabilitation.?

Pharmacotherapy for cognitive impairment represents a sig-
nificant unmet medical need in schizophrenia and is a key fo-
cus of pharmacological development by government health
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agencies, academic researchers, and the pharmaceutical in-
dustry’?

Detecting and following changes is essential when develop-
ing drugs to improve cognitive function in patients with schizo-
phrenia through cognitive remediation. The representative cog-
nitive measuring tool developed and used for that purpose is
the Measurement and Treatment Research to Improve Cogni-
tion in Schizophrenia (MATRICS) Consensus Cognitive Bat-
tery (MCCB), developed by the National Institute of Mental
Health (NIMH).* The MCCB is considered the standard tool
for cognitive assessment in clinical trials, and evaluates seven
domains of cognitive function using ten tests.’ This battery is
easy to administer, has high fidelity, and takes a little over 1 hour
to complete on average.’

Although objective measures of cognition using neuropsy-
chological test batteries are considered the standard, there are
occasional limitations on their use. It has been suggested that
clinicians may not be able to satisfactorily evaluate changes in
daily living capacity with performance-based measures alone,
due to several reasons including, among others, poor compli-
ance of agitated subjects to the procedures and practice effects.
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Performance-Based and Interview-Based Measurements

Interview-based assessments, on the other hand, may be free of
these disadvantages.® One such assessment is the Schizophrenia
Cognition Rating Scale (SCoRS), consisting of 20 items, rated
on a 1-4 scale, covering all seven MCCB domains and admin-
istered to patients as well as informants.® One of the strengths
of the SCoRS is its relatively short administration time, aver-
aging 30 min for the entire process. Moreover, clinicians can
easily monitor progress by referring to the global rating score,
which effectively presents a unified yet composite representa-
tion of the patient’s cognition.” Keefe et al.* showed that the
SCoRS is valid in that its global rating is strongly correlated
with cognitive performance, functional outcome, and func-
tional capacity.

Knowing the degree of association between each item of the
performance-based measure and each item of the interview-
based measure, and between the respective global scores, might
enable clinicians to screen the most useful questions or tests to
assess cognitive functions when time is limited, such as in an
outpatient setting.

Several studies have been conducted to this purpose, com-
paring the SCoRS global and item-specific scores with per-
formance-based cognitive tests, using either the Brief Assess-
ment of Cognition in Schizophrenia (BACS) scale instead of the
MCCB or the MCCB without the social cognition domain.”*
No previous study has examined the association between all
MCCB domains and each SCoRS item.

Here, we therefore analyzed the correlation between all MCCB
domains (performance-based) and all SCoRS items (interview-
based) in patients with chronic schizophrenia, with the aim to
identify the items and domains that show high correlations.

METHODS

Subjects

We analyzed the data collected from patients who participat-
ed in our previous study."" The study was based on observations
conducted at three time points: at baseline, after 2 weeks, and
after 3 months. Baseline measurements were used for the demo-
graphic and clinical data, while all three point measurements
were used for the cognitive data. The total of the three point
measurements was 149, including 56 baseline measurements,
53 measurements after 2 weeks, and 40 measurements after 3
months. Fifty-six clinically stable patients with schizophrenia
were recruited from the day hospitals and outpatient units of
three sites (one university and two mental hospitals) over a 1.5-
year period between July 2015 and February 2017. The three
institutions were the Inje University Busan Paik Hospital, the
Sharing and Happiness Hospital in Busan, and the Busan Met-
ropolitan Mental Hospital.

This study included patients diagnosed with schizophrenia
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based on the Diagnostic and Statistical Manual of Mental Dis-
orders 5th edition'? satisfying the following inclusion criteria:
1) aged 18-65 years; 2) clinically stable patients who visited
the day hospital or the outpatient unit during the previous 3
months; 3) no changes in medications in the past 3 months;
and 4) no known neurological history. We obtained signed
written consent forms from all patients, and the study protocol
was approved by the Institutional Review Board of Busan Paik
Hospital, Inje University College of Medicine (2015-05-0002).

Demographic data

We used patient interviews and medical records to determine
sex, age, level of education, illness duration, age of onset, and
medication type/dose. Antipsychotic medication dosages were

converted into chlorpromazine-equivalent doses.">"*

Clinical and cognitive assessments

Symptom evaluations were completed by psychiatrists not
directly involved in the rehabilitative interventions. Neuropsy-
chological tests were administered by trained psychiatrists ex-
ternal to the treatment teams who did not know the individual
patients or their treatment. Data were collected from clinical
records, patient interviews, and information obtained from
close relatives and the day hospital case manager.

Symptom assessment

To assess clinical symptoms, psychiatrists conducted inter-
views using the Positive and Negative Syndrome Scale (PANSS)"
and the Clinical Global Impression-Schizophrenia scale (CGI-
SCH).'

The PANSS symptoms were grouped into five factor cate-
gories (positive symptoms, negative symptoms, disorganized
thought, hostility/excitement, and depression/anxiety), based
on a previously established model.””

The CGI-SCH was originally developed as a brief, standard-
ized method to evaluate the overall functions of patients with
schizophrenia from a clinical perspective. The functions are
categorized into four domains of positive, negative, depressive,
and cognitive symptoms, each assessed using a 7-point scale.'

We also used the Korean version of the Calgary Depression
Scale for Schizophrenia (CDSS)," a structured interview tool
composed of nine items, to assess depression.

Cognitive function evaluation

MCCB assessment

The MCCB is a standardized tool for evaluating basic cogni-
tive functions in patients with schizophrenia, recommended
for clinically testing the effects of new drugs designed to im-
prove the cognitive functions of such patients."



The MCCB contains the following seven domains and tests:
1) Speed of Processing: Trailmaking Test, Brief Assessment of
Cognition Symbol Coding, and Category Fluency; 2) Atten-
tion-Vigilance: Continuous Performance Test, identical pairs;
3) Working Memory: Wechsler Memory Scale-III Spatial Span
and Letter-Number Span; 4) Verbal Learning: Hopkins Verbal
Learning Test-Revised; 5) Visual Learning: Brief Visuospatial
Memory Test-Revised; 6) Reasoning and Problem Solving:
Neuropsychological Assessment Battery Mazes; and 7) Social
Cognition: Mayer-Salovey-Caruso Emotional Intelligence Test
(MSCEIT): Managing Emotions.

We used the Korean version of the MCCB.

The Schizophrenia Cognition Rating Scale (SCoRS)

The SCoRS is a subjective 20-item interview-based assess-
ment of cognitive impairment and of the degree to which the
impairment affects everyday activities.® The final component
of the SCoRS requires the interviewer to rate each participant
on a global rating scale, designed to summarize their overall
level of subjective cognitive function, based on their responses
to the previous 20 items, on a 10-point scale (1=no impairment;
10=extreme impairment). Complete administration of the SCORS
also involves an interview with an informant (someone in reg-
ular contact with the patient). We used the Korean version,
SCoRS-K, presented in our previous validation study.®

In this study, due to the insufficient number of informant and
patient ratings, we used only the interviewer ratings. The inter-
viewer’s global rating of the SCoRS was considered the main
outcome measure.

To ensure inter-rater reliability, all raters successfully com-
pleted rater training before participating in the study; to achieve
an interclass correlation coeflicient greater than 0.75.

Statistical analysis

Comparisons among groups were performed using the Stu-
dent t-test, Wilcoxon Rank Sum test, analysis of variance, and
Kruskal-Wallis test for continuous measures and Pearson’s chi-
squared test and Fisher’s exact test for categorical measures.
Spearman correlation was used to assess the correlations be-
tween each SCoRS item’s interviewer rating and each MCCB
item. All tests were two-tailed, and the significance threshold
was set at p<0.05. Statistical analysis was performed using SAS
software (SAS Institute, Cary, NC, USA).

RESULTS

Demographic and clinical characteristics
Demographic and clinical assessment data are presented in
Table 1.
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Table 1. Demographic and clinical characteristics

Characteristics Mean SD Range
Sex, N (%)
Male 26 (46.43)
Female 30 (53.37)
Age (years) 40.02 10.79  22.00-66.00
Education (years) 12.86 2.45 6.00-18.00
Age of onset (years) 26.71 9.67  12.00-57.00

Duration of illness (months) 83.33  103.98 3.00-270.00

Average daily neuroleptic 58574  407.31  40.00-1,850.00
doses (mg, CPZE)

Body mass index 25.65 428 18.42-35.80
PANSS
Positive subscale 19.25 6.14  2.00-33.00
Negative subscale 22.96 7.19  11.00-41.00

General psychopathology ~ 41.61 10.28  23.00-68.00
subscale

Total score 83.82 20.25  47.00-130.00
Negative 19.25 576 7.00-36.00
Excitement 8.75 272 4.00-18.00
Cognitive 14.23 507  6.00-30.00
Positive 11.57 390  7.00-21.00
Depression/anxiety 16.73 4.50  8.00-26.00
CGI-SCH
Positive symptoms 3.45 1.09  2.00-6.00
Negative symptoms 3.54 1.25 1.00-7.00
Depressive symptoms 2.52 1.11 1.00-7.00
Cognitive symptoms 3.80 1.38 1.00-7.00
Overall severity 3.63 1.12  2.00-6.00
CDSS 4.59 458  0.00-21.00
SCoRS
Interviewer total score 3941 14.27  20.00-80.00
Global score 5.13 1.85  2.00-9.00
MCCB
Speed of processing 19.18 14.75 -16.00-51.00
Attention/vigilance 28.66 1478 1.00-62.00
Working memory 24.57 1623 -9.00-58.00
Verbal learning 28.54 7.68  14.00-47.00
Visual learning 31.27 1672  5.00-64.00
Reasoning and 15.31 2220  0.80-88.50
problem-solving
Social cognition 24.36 12.33  -2.00-55.00
Composite score 13.95 16.16 -21.00-48.00

CDSS: Calgary Depression Scale for Schizophrenia, CGI-SCH:
Clinical Impression-Schizophrenia Scale, CPZE: chlorpromazine
equivalent, MCCB: Measurement and Treatment Research to Im-
prove Cognition in Schizophrenia (MATRICS) Consensus Cogni-
tive Battery, PANSS: Positive and Negative Syndrome Scale, SCoRS:
Schizophrenia Cognition Rating Scale
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Correlations between MCCB and SCoRS scores

The correlations of the MCCB cognitive domain and com-
posite scores with the SCoRS total score and global rating score
are presented in Table 2. The correlation between the MCCB
overall T score and the SCoRS global score was the strongest
(r=-0.52). The SCoRS total score and the MCCB Speed of Pro-
cessing score were also correlated (r=-0.48). The MCCB Visual
Memory and Social Cognition domain scores were not sig-
nificantly correlated with the SCoRS total score.

Of the 20 items in the SCoRS, the number of items signifi-
cantly correlated with each MCCB score and the mean and
median values of r are shown in Table 3. The MCCB overall T
score showed statistically significant correlations with 18 out
of the 20 SCoRS items, and Speed of Processing was signifi-
cantly correlated with all SCoRS items.

Conversely, the number of items with significant correlation
and the mean and median r values among the eight MCCB
items are shown in Table 4, for each SCoRS item. The associa-

Table 2. Correlation of MCCB and SCoRS total and global scores

tions between the SCoRS global score and seven MCCB do-
mains as well as the overall T score were statistically significant.
The same results were obtained for SCoRS item 12 (“Do you/
Does the patient have difficulty with familiar tasks?”). See Sup-
plementary Table 1 (in the online-only Data Supplement) for
the complete correlation analysis. The mean of the individual
SCoRS items is shown in Supplementary Table 2 and 3 (in the
online-only Data Supplement).

DISCUSSION

Keefe et al.*' collected data in a three-site research center
consortium and found that overall MCCB composite scores
and SCoRS total ratings can show high correlations (r=0.46),
similar to the results of this study (r=-0.44). The highest reli-
ability was found for the sum of the 20 items, compared with
the single global ratings that compose the instrument. In this
study, the correlation with the global score was slightly higher.

MCCB
Speed of Attention/ Working Verbal Visual arlj:i;:(g)llr; fr;n Social Composite
processing vigilance memory learning learning solving cognition score
SCoRS
Total score
r -0.48* -0.31* -0.28* -0.33* -0.24 -0.32* -0.24 -0.44*
p <0.001 0.019 0.038 0.012 0.07 0.018 0.073 0.001
Global score
r -0.44* -0.37* -0.38* -0.51* -0.41* -0.37* -0.29% -0.52*
p 0.001 0.005 0.004 <0.001 0.002 0.005 0.03 <0.001

*significant findings at p<0.05. MCCB: Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) Consen-

sus Cognitive Battery, SCoRS: Schizophrenia Cognition Rating Scale

Table 3. Numbers of meaningful SCoRS items correlated MCCB items

MCCB
Speedof  Attention/  Working Verbal Visual aj}g?ﬁjﬁi %n Social  Composite
processing  vigilance = memory learning learning solving cognition score
Numbers of items that r value 20 8 8 9 5 7 2 18
p<0.05

p<0.05 SCoRS items

Mean r -0.36 -0.34 -0.31 -0.33 -0.35 -0.33 -0.29 -0.36

Median r -0.34 -0.33 -0.29 -0.32 -0.29 -0.3 -0.29 -0.35
All SCoRS items

Mean r -0.36 -0.25 -0.25 -0.27 -0.22 -0.25 -0.18 -0.34

Median r -0.34 -0.23 -0.24 -0.26 -0.22 -0.24 -0.17 -0.34

MCCB: Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) Consensus Cognitive Battery, SCoRS:

Schizophrenia Cognition Rating Scale

698 Psychiatry Investig 2020;17(7):695-701



Table 4. Numbers of meaningful MCCB items correlated SCoRS
items

Numbers  p<0.05 MCCB AllMCCB
SCoRS  of domains domain domain
item that r value ) )
Meanr Medianr Meanr Medianr
p<0.05
SCoRS_1 5 032  -03  -029 -028

-0.33 -0.32 -0.31 -0.3

-0.32 -0.33 -0.26 -0.24
-0.32 -0.32 -0.17 -0.15
-0.3 -0.3 -0.22 -0.21
-0.33 -0.33 -0.25 -0.24
-0.32 -0.32 -0.19 -0.2

-0.3 -0.3 -0.22 -0.24
-0.38 -0.37 -0.28 -0.24
SCoRS_10 -0.36 -0.36 -0.27 -0.3

SCoRS_11 -0.31 -0.31 -0.25 -0.25

SCoRS_2 6
3
1
3
3
1
3
3
5
4
SCoRS_12 8 -0.46 -0.48 -0.46 -0.48
4
4
5
3
4
4
5
3
6

SCoRS_3
SCoRS_4
SCoRS_5
SCoRS_6
SCoRS_7
SCoRS_8
SCoRS_9

SCoRS_13 -0.34 -0.35 -0.27 -0.25
SCoRS_14 -0.35 -0.36 -0.27 -0.25
SCoRS_15 -0.33 -0.33 -0.28 -0.3

SCoRS_16 -0.33 -0.33 -0.24 -0.25
SCoRS_17 -0.34 -0.33 -0.26 -0.27
SCoRS_18 -0.32 -0.31 -0.25 -0.25
SCoRS_19 -0.3 -0.28 -0.26 -0.27
SCoRS_20 -0.36 -0.36 -0.28 -0.24

SCoRS_total -0.36 -0.33 -0.33 -0.31
score

SCoRS_global
score

(o]

-0.41 -04 -0.41 -0.4

MCCB: Measurement and Treatment Research to Improve Cogni-
tion in Schizophrenia (MATRICS) Consensus Cognitive Battery,
SCoRS: Schizophrenia Cognition Rating Scale

Keefe et al.”! observed that the MCCB domain scores tended
to be correlated with specific items in a broad fashion, rather
than specifically with items that conceptually would seem re-
lated in terms of cognitive domains, so that many of the SCoRS
items seem to evaluate multiple cognitive domains simultane-
ously. The results of this study also support this view.

As Keefe et al*' commented, sharp distinctions among MCCB
domains are not well supported in factor analyses,>* and the
domains may best be represented by a single factor,*** with the
possible exception of Social Cognition. In agreement with such
considerations and with previous studies, here, Social Cogni-
tion also showed the weakest correlation with the SCoRS items.

In the earlier study by Harvey et al,,"” the SCoRS global scores
were 4.90 (2.00) and 4.90 (2.10) for the lurasidone and ziprasi-
done groups, respectively. As the authors did not administer
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the entire MCCB, they could not assess how the results would
have been different if the CPT and MSCEIT were included. In
our study, the entire MCCB was administered to provide infor-
mation complementary to that provided by previous studies.”'
Our results show that Social Cognition was less correlated with
the SCoRS global items than the other MCCB domains. Among
the SCoRS individual items, the number of items showing sta-
tistical significance with this MCCB domain was the smallest
(n=2).

Vita et al.” analyzed clinically stabilized patients and showed
that the SCoRS interviewer’s global rating is a reliable and valid
tool for easy, simple, and routine assessment of cognitive impair-
ment, correlating satisfactorily with clinical, neuropsychologi-
cal, and psychosocial functioning variables; this is also consis-
tent with the results of the current study. The authors mentioned
that the rehabilitative setting is much more similar to a real-life
context where the patient may perform the activities assessed
by the SCoRS interview. In our study, most of the participants
were in a day hospital setting, better reflecting a real-life con-
text. In the aforementioned study,” Social Cognition was not
included and only the SCoRS global rating was analyzed. Our
study included Social Cognition and the analysis of individual
items, thereby complementing the results of existing research.

In addition to the MCCB, some studies used the BACS, a test
battery that is shorter than the MCCB but has similar reliabil-
ity and validity.*® The BACS consists of the following test and
domains: List Learning Test (Verbal Memory); Digit Sequenc-
ing Task (Working Memory); Token Motor Task (Motor Speed);
Category Instances Test (Semantic Fluency); Controlled Oral
Word Association Test (Letter Fluency); and Tower of London
Test (Reasoning and Problem Solving). Higuchi et al.® observed
a strong correlation between the SCoRS global rating Score (in-
terview-based measure) and the BACS composite score (per-
formance-based measure) for their entire sample of patients,
which included patients with schizophrenia (both first-episode
and chronic) and subjects with an at-risk mental state (ARMS).
In that study; patients with chronic schizophrenia had a SCoRS
global score of 4.39 (1.93), a BACS Z score of -1.10 (0.97), and
a correlation between the SCoRS global score and the BACS
composite Z score of r=-0.037 (p<0.001), all points r=-0.362
(p<0.0001). In our study, the SCoRS global score was 5.13
(1.85) and its correlation with the MCCB overall T score was
-0.52 (p<0.0001).

A study on the relationship between the individual domains
of the BACS and the SCORS global items was conducted by
Chia et al.” The total PANSS score of their 103 participants was
39.85, the SCoRS global score 4.53, and the BACS Z score -2.27.
The BACS Z score, Working Memory, and Reasoning and
Problem Solving showed correlations of -0.264 (p=0.008), -0.333
(p=0.001), and -0.232 (p=0.020) with the SCoRS global score,
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respectively. A similar degree of association was observed for
the Working Memory domain in our study. In the study of
Chia et al,” among the correlated domains, Working Memory
and Processing Speed showed the strongest association with
the global rating score. Similar results were observed in our
study, where Speed of Processing was significantly correlated
with every individual SCoRS item. Chia et al.” observed that
the strength of the relationship between the SCoRS and BACS
was at best modest (r=-0.264), and claimed that this appeared
to be markedly weaker than the large effect size of -0.540 re-
ported by Keefe et al.* Our study found an effect size that is
intermediate, in between those of the two earlier studies. How-
ever, Chia et al” mentioned that when the SCoRS global rating
score was based solely on feedback from family and friends,
its association with the BACS Z score dramatically improved
to -0.662. The key point here is that the informants had the op-
portunity to interact with the subject before their illness, and
were therefore in a better position to report the cognitive chang-
es that occurred over the course of the illness. This suggests
that if we had obtained more reliable information from the
informants in our study, the correlation we found might have
been higher.

Another study using the BACS conducted by Keefe et al.®
found a Pearson correlation of r=-0.540 between the BACS
composite score and the SCoRS interviewer score. The authors
of this study claimed that there was considerable shared vari-
ance between these two outcome measures, suggesting that a
common element of cognition is being measured; this is in
agreement with the results of our research. Keefe et al.* argued
that the SCoRS measures the aspects of cognition that are in-
deed relevant for real-world functioning. In future research fo-
cusing on the relationships with daily functions, a comparison
with the UCSD Performance-Based Skills Assessment (UPSA)
may be useful to confirm this claim.

Balzan et al.,” using the BACS, found a Verbal Memory score
of 1.88 (0.50), a Working Memory score of 2.08 (0.85), a Process-
ing Speed score of 1.40 (0.50), a Reasoning and Problem Solv-
ing score of 1.48 (0.45), and a correlation between the SCoRS
global and BACS composite scores of -0.203 (p=0.28), which
is lower than the correlation found in our study.

This study has some limitations. As Keefe et al.*' mentioned,
relying on informant data, which is not available for some pa-
tients and may vary by region, is an inherent weakness of this
type of studies. Chia et al.” claimed that in order to obtain an
accurate evaluation of the patient’s cognitive profile, care should
be taken to engage the appropriate informants. In future stud-
ies, more reliable informants will be needed, and the sample
size should be increased. Regarding data quality; our study com-
pared only the SCoRS interviewer ratings. In future studies, if
all three kinds of SCoRS data are collected with appropriate
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quality, the discrepancy between cognitive function perceived
by the patient themselves and by an observer may be compared
with performance-based measures. Furthermore, as partici-
pants in this study were patients with chronic schizophrenia,
the long-term use of antipsychotics might have affected their
cognitive domains and might have led to the differences be-
tween performance- and interview-based measurements. Fu-
ture similar studies in drug-naive patients in the early stages of
psychosis will give us further insights into the effects of anti-
psychotics on cognition.

In this study, we analyzed the association between all SCoRS
items and the seven domains as well as the composite T score
of the MCCB. Our results reveal clear correlations between the
performance- and interview-based measurements, which sug-
gests interview-based measurements as a useful cognitive func-
tion evaluation tool that can easily be applied in clinical settings.
Confirmation of these findings in larger cohorts of patients may
enable a simple item selection to evaluate cognitive function
according to the patient’s condition in a clinical setting.

Supplementary Materials
The online-only Data Supplement is available with this ar-
ticle at https://doi.org/10.30773/pi.2020.0085.
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Supplementary Table 1. Correlation between SCoRS items and MCCB items

Spearman correlation coefficient , N=56

HO: under the assumption of Rho=0, Prob>|r|

MCCB
Speed of Attention/ Working Verbal Visual aﬁg?ﬁ:&t %n Social Composite
processing vigilance memory learning learning solving cognition score

SCoRS_1 -0.3589 -0.1948 -0.3044 -0.2738 -0.2945 -0.2428 -0.2459 -0.3716
0.0066 0.1503 0.0226 0.0412 0.0276 0.0714 0.0678 0.0048
SCoRS_2 -0.3387 -0.3098 -0.2815 -0.2607 -0.2905 -0.4021 -0.2517 -0.3762
0.0107 0.0201 0.0356 0.0523 0.0299 0.0021 0.0613 0.0043
SCoRS_3 -0.3338 -0.2183 -0.2985 -0.2598 -0.2245 -0.2279 -0.1518 -0.3300
0.0119 0.1060 0.0255 0.0532 0.0962 0.0911 0.2642 0.0130
SCoRS_4 -0.3197 -0.0944 -0.1512 -0.1288 -0.1426 -0.1765 -0.1441 -0.2230
0.0163 0.4891 0.2661 0.3443 0.2946 0.1931 0.2893 0.0985
SCoRS_5 -0.3102 -0.2399 -0.1890 -0.1559 -0.2769 -0.1425 -0.1659 -0.2996
0.0200 0.0750 0.1631 0.2512 0.0389 0.2949 0.2218 0.0249
SCoRS_6 -0.3779 -0.2658 -0.2257 -0.2328 -0.2264 -0.1307 -0.2401 -0.3343
0.0041 0.0477 0.0944 0.0843 0.0934 0.337 0.0747 0.0118
SCoRS_7 -0.3176 -0.2128 -0.1949 -0.2198 -0.1233 -0.1639 -0.0762 -0.2432
0.0171 0.1154 0.1499 0.1036 0.3651 0.2274 0.5768 0.0709
SCoRS_8 -0.3223 -0.2140 -0.2425 -0.2374 -0.1119 -0.3012 -0.0801 -0.2862
0.0154 0.1133 0.0718 0.0782 0.4115 0.0241 0.5574 0.0325
SCoRS_9 -0.4518 -0.1897 -0.1917 -0.3106 -0.2364 -0.2489 -0.2173 -0.3696
0.0005 0.1615 0.157 0.0198 0.0794 0.0643 0.1077 0.0051
SCoRS_10 -0.4378 -0.3257 -0.2599 -0.3835 -0.0676 -0.2797 -0.0658 -0.3641
0.0007 0.0143 0.053 0.0035 0.6205 0.0368 0.63 0.0058
SCoRS_11 -0.3271 -0.1971 -0.2719 -0.2851 -0.2330 -0.1685 -0.2104 -0.3388
0.0139 0.1455 0.0427 0.0332 0.084 0.2146 0.1196 0.0106
SCoRS_12 -0.4853 -0.5075 -0.4722 -0.4264 -0.5263 -0.3718 -0.3135 -0.5894
0.0002 <0.0001 0.0002 0.0011 <0.0001 0.0048 0.0186 <0.0001
SCoRS_13 -0.3457 -0.2176 -0.1785 -0.3758 -0.1945 -0.2799 -0.2288 -0.3446
0.0091 0.1071 0.188 0.0043 0.1509 0.0367 0.0898 0.0093
SCoRS_14 -0.4209 -0.3371 -0.2260 -0.1683 -0.1423 -0.2346 -0.2733 -0.3743
0.0012 0.0111 0.0939 0.2151 0.2956 0.0819 0.0416 0.0045
SCoRS_15 -0.3294 -0.3291 -0.2727 -0.3225 -0.1402 -0.2415 -0.2155 -0.3766
0.0132 0.0133 0.042 0.0154 0.3028 0.0729 0.1106 0.0042
SCoRS_16 -0.3650 -0.3274 -0.2381 -0.2547 -0.1637 -0.2108 -0.0735 -0.3096
0.0057 0.0138 0.0773 0.0582 0.2279 0.1189 0.5902 0.0202
SCoRS_17 -0.3947 -0.2898 -0.3109 -0.1895 -0.1994 -0.2550 -0.0784 -0.3560
0.0026 0.0303 0.0197 0.162 0.1406 0.0579 0.5657 0.0071
SCoRS_18 -0.2720 -0.1022 -0.2136 -0.3172 -0.2244 -0.3813 -0.1760 -0.3047
0.0425 0.4538 0.1139 0.0172 0.0963 0.0037 0.1945 0.0224
SCoRS_19 -0.2795 -0.2055 -0.2664 -0.2653 -0.3721 -0.2269 -0.1580 -0.3338
0.0370 0.1286 0.0472 0.0482 0.0047 0.0926 0.2449 0.0119
SCoRS_20 -0.4299 -0.2438 -0.2424 -0.2402 -0.2410 -0.2863 -0.1718 -0.3622
0.0009 0.0702 0.0719 0.0746 0.0736 0.0324 0.2055 0.0061

ScoRS_total score -0.48075 -0.31176 -0.27879 -0.33384 -0.2443 -0.31637 -0.24115 -0.43589
0.0002 0.0193 0.0375 0.0119 0.0696 0.0175 0.0734 0.0008

SCoRS_global score -0.44472 -0.37421 -0.38206 -0.50599 -0.40889 -0.36938 -0.2905 -0.51783
0.0006 0.0045 0.0037 <0.0001 0.0018 0.0051 0.0299 <0.0001

MCCB: Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) Consensus Cognitive Battery, SCoRS:
Schizophrenia Cognition Rating Scale



Supplementary Table 2. Scores of SCoRS

Cognitive measures Mean SD Range
SCoRS

SCoRS_1 1.98 0.88 1.00-4.00
SCoRS_2 1.73 0.94 1.00-4.00
SCoRS_3 1.96 0.97 1.00-4.00
SCoRS_4 191 0.92 1.00-4.00
SCoRS_5 1.77 0.91 1.00—4.00
SCoRS_6 2.20 0.96 1.00—4.00
SCoRS_7 1.98 0.92 1.00—4.00
SCoRS_8 2.16 0.93 1.00-4.00
SCoRS_9 1.89 0.97 1.00—4.00
SCoRS_10 1.96 0.91 1.00-4.00
SCoRS_11 2.34 1.01 1.00-4.00
SCoRS_12 1.54 0.89 1.00-4.00
SCoRS_13 1.95 0.96 1.00-4.00
SCoRS_14 2.18 1.01 1.00-4.00
SCoRS_15 1.96 0.93 1.00-4.00
SCoRS_16 1.96 0.97 1.00-4.00
SCoRS_17 1.79 1.00 1.00-4.00
SCoRS_18 1.89 0.97 1.00-4.00
SCoRS_19 2.11 1.02 1.00—4.00
SCoRS_20 2.14 1.03 1.00—4.00
Total score 39.41 14.27 20.00-80.00
Global score 5.13 1.85 2.00-9.00

SCoRS: Schizophrenia Cognition Rating Scale



Supplementary Table 3. Items of SCoRS

Do you/does the patient have difficulty...

1. Remembering names of people you know or meet?
2. Remembering how to get places?
3. Following a TV show?
4. Remembering where you put things?
5. Remembering your chores and responsibilities?
6. Learning how to use new gadgets and equipment?
7. Remembering information and/or instructions recently given to you?
8. Remembering what you were going to say?
9. Keeping track of your money?
10. Keeping your words from being jumbled together?
11. Concentrating well enough to read a newspaper or a book?
12. With familiar tasks?
13. Staying focused?
14. Learning new things?
15. Speaking as fast as you would like?
16. Doing things quickly?
17. Handling changes in your daily routine?
18. Understanding what people mean when they are talking to you?
19. Understanding how other people feel about things?

20. Following conversations in a group?

SCoRS: Schizophrenia Cognition Rating Scale



