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The aim of this study was to develop a brief version of cognitive assessment test

for evaluating the efficacy of treatments targeting cognitive impairments in Chinese

schizophrenia patients, to examine its reliability, and establish normative data. Stratified

according to age, gender, and educational level, healthy adult subjects were recruited

from fifteen institutions in seven administrative regions of China and 723 valid samples

were obtained, of which 50 were retested. Generalized Linear Models were conducted

to analyze the effects of age, sex, and education. There was no significant difference

between genders, while significant effects were demonstrated respectively among age

and education on the normative data of C-BCT. The Cronbach α of C-BCT is 0.75, and

the test-retest reliability (ICC) ranged from 0.62 to 0.76. Normative data of C-BCT were

generated by gender, age and education, and the effects of these demographic factors

were analyzed. It revealed good internal consistency and test-retest reliability of C-BCT.
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BACKGROUND

Cognitive impairment is one of the core features of schizophrenia, and almost all patients show
different degrees of cognitive impairments (1). Studies have shown that average impairment
in multiple domains of cognition in schizophrenia can reach 1–2 standard deviations below
healthy controls in learning and memory, attention, speed of information processing, executive
function, and social cognition (1). Cognitive function is clearly correlated with social function,
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and neurocognition accounts for ∼20–60% of the variables that
influence functional outcomes in patients with schizophrenia (2).
Cognitive impairment, which is an important cause of functional
disability and an important factor predicting other outcomes,
has a significant impact on patients’ quality of life (3). As
new treatments are being developed to improve cognition in
schizophrenia, instruments for assessing cognition are of utmost
importance (4).

A number of tools have been developed to evaluate cognitive
function in schizophrenia, varying in length, operability, test-
retest reliability, assessment area, and sensitivity to treatment.
The MATRICS consensus cognitive test battery (MCCB),
which is widely used in the clinical and research field, is
considered the “gold standard” for investigating cognitive-
enhancing medications for schizophrenia (5). It comprises ten
renowned subtests that assess seven cognitive domains, including
speed of processing, attention/vigilance, working memory, verbal
learning, visual learning, problem-solving, and social cognition
(6). According to a large-scale meta-analysis in China, patients
with first-episode schizophrenia (FES) show neurocognitive
deficits across all seven MCCB cognitive domains, particularly in
the speed of processing and attention/ vigilance. Symbol Coding
and Trail Making Test may be the most sensitive tests to detect
cognitive deficit in Chinese patients with FES (7).

MCCB has been translated into Chinese, and co-norming and
standardization have been done in China, revealing sufficient
clinical validity and reliability in controls and patients with
schizophrenia (8). Yet, usually more than 60min are needed to
complete the test, even for healthy participants. And it needs
trained neuropsychological professionals to guide the assessment,
which substantially limits the assessment of schizophrenia
patients in routine clinical work. Hurford et al. (4) developed A
Brief Cognitive Assessment Tool for Schizophrenia (B-CATS),
which consists of 4 tests with a mean administration time of
10.3min. The correlation between B-CATS and MCCB was
reported to be 0.76, and there was no significant difference
between the two tests in functional capacity (4). The introduction
of B-CATS made it possible to rapidly evaluate the overall
cognitive function of patients with schizophrenia. Still, as B-
CATS was developed based on foreign population samples, it
is not clear whether it can be used in the Chinese cultural
environment and whether it is sensitive and effective to Chinese
schizophrenia patients. Therefore, it is necessary to develop a set
of brief cognitive assessment tools suitable for Chinese cultural
characteristics and sensitive to the detection of cognitive function
in Chinese schizophrenia patients.

A meta-analysis was conducted by searching and
summarizing the literature on cognitive assessments of
schizophrenia in both English and Chinese database, including
Pubmed, Embase, PsycINFO, China National Knowledge
Infrastructure (CNKI), WANFANG DATA, WEIPU Journal
Net (VIP), and Sino Biomedicine Service System (SinoMed).
In combination with our clinical research data, Delphi method
was used to conduct two rounds of consultation on the ten
candidate cognitive tests with 30 professional psychiatrists who
had rich clinical experiences and were engaged in neurocognitive
function research (9). Concerning discriminative sensitivity,

intercultural efficacy, reusability, acceptability of subjects, and
ease of digitization, four tests were finally selected, comprising
TMT-A, Symbol Coding, Continuous Performance Test and
Digit Span (9). These four tests were turned into an electronic
version that could be operated on smartphones and tablets,
thus making up the Chinese Brief Cognitive Test (C-BCT).
Moreover, it was estimated that it takes about 15min to finish
the assessment, which means it provides a more available and
applicable assessment tool for schizophrenia.

As is acknowledged by extensive studies, demographic
variables have strong influences on cognitive function (10, 11).
According to research at home and abroad, gender, age and
education have significant effects on cognitive function (8, 12,
13). It shows no significant difference in the overall level of
cognition between men and women, whereas there are still
differences in various cognitive domains (8, 12, 13). For example,
men have advantages on visual space, while women perform
better on verbal tasks (10, 11, 14). Besides, the influence of age on
cognition could not be underestimated. With the increase of age,
the cognitive functions of memory, attention and language ability
will decline, and aging is the biggest risk factor for Alzheimer’s
disease (15–17). However, education has some of the largest affect
across cognitive tasks among the demographic variables (11).
Several studies have shown that higher education is associated
with better global cognitive function, but not all the domain-
specific cognitive function such as the speed of information
processing (11, 18–22). Therefore, in this study, we took gender,
age and education as stratified factors to establish norms and
analyzed their effects, respectively.

MATERIALS AND METHODS

Participants
The sample was recruited across seven administrative regions
and 15 institutions in China: North of China by IMHPU and First
Hospital of ShanxiMedical University; East of China by Shanghai
Mental Health Center, Chaohu Hospital of Anhui Medical
University, and the First Affiliated Hospital, Zhejiang University
School of Medicine; North East of China by the First Harbin
Psychiatric Hospital and the First Hospital of China Medical
University; North West of China by Xijing Hospital and People’s
Hospital of Xinjiang Uygur Autonomous Region; South West of
China by West China Hospital of Sichuan University and the
First Affiliated Hospital of Kunming Medical University; Central
China by Wuhan Mental Health Center and the Second Xiangya
Hospital of Central South University; South of China by Hainan
Medical University and Huazhong University of Science and
Technology Union Shenzhen Hospital. The sample was stratified
by age, gender, and education as reported by China Census
Bureau in 2010 (23). A total of 759 healthy adult volunteers
were assessed with both MCCB and C-BCT, and finally 723
valid samples were obtained. Four age groups: 18–29, 30–39, 40–
49, 50–59, were considered by the corresponding proportions
of subjects according to the age distribution of the Chinese
population. Following the length of education, the subjects were
divided into three groups: below 10 years (junior high school
level or below), 10–12 years (senior high school level), and over
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12 years (university level or above). After 2–4 weeks, around 8%
of the subjects were randomly selected and retested by C-BCT,
finally generating 50 valid samples. The participants received 100
RMB for transportation each time they attended the study.

Recruitment Procedures
The recruitment procedure was identical in all 15 institutions.
In each institution, the potential subjects were informed of the
study through referrals and information sheets posted in the
community. Participants were included if they were aged 18–59
years; were from one of seven administrative regions of China; if
they were capable of reading and understanding Mandarin, and
if they had at least 5 years of education.

Participants were excluded if they had a diagnosis of
schizophrenia, bipolar disorder, depressive disorder, obsessive-
compulsive disorder, post-traumatic stress disorder, attention
deficit hyperactivity disorder, or other psychotic disorder; if they
had a clinically significant neurological disease or head injury
with loss of consciousness over an hour; if they had a diagnosis
of mental retardation or pervasive developmental disorder;
if they were currently taking antipsychotics, antidepressants,
anti-anxiety drugs, cognition-enhancing medication or used
anesthetics for pain within the last 72 h; if they had a history of
alcohol or drug abuse over 10 years; if they had any substance
use in the last 3 days prior to testing; if they had more than
four alcoholic drinks per day for each of the last 3 days
prior to testing; if they were not able to understand Mandarin
sufficiently to comprehend testing instructions; or if they could
not appropriately comprehend the consent form.

The details of the study were explained to the eligible
participants. All subjects who agreed to participate signed the
informed consents, and they were put into the respective
subgroups according to their age, gender, and education level
until the recruitment cells were filled. All procedures were
approved by the IRB of IMHPU.

Study Design
The study involved 15 institutions. To ensure appropriate and
consistent practice, relevant standardized trainings of operation
procedure were arranged at the beginning of the study. Trained
neuropsychological examiners in each institution conducted a
structured interview to acquire the subjects’ demographic data
and guided the C-BCT tests in following order:

(1) Trail Making Test, Part A (TMT-A): the respondent is
required to connect consecutive numbers that are arranged in
irregular locations on the electronic screen. If the respondent
makes a mistake, the system will automatically recognize, remind
him/her and then continue. The score represents the time taken
to complete the task. This test mainly measures the cognitive
areas involving the speed of information processing, visual
scanning, and cognitive flexibility.

(2) Symbol Coding: in this test, the oracle bone scripts
are used as symbols, which also symbolized Chinese cultural
characteristics. The respondent is required to pair the numbers
with corresponding oracle symbols as quickly as possible for
a 90-s period. The number of correct answers will be counted
as the total score. This test mainly measures attention, the

speed of information processing, and the executive function
of transformation.

(3) Continuous Performance Test (CPT): in this test, the
Chinese zodiac was used as stimulus-responsive materials, as it
is more suitable for the Chinese cultural environment. A total
of three groups of different animal combinations are briefly and
continuously played on the electronic device. The respondent is
required to click each time that two stimuli in a row are identical.
D-prime is used as the main evaluation index, which is a standard
score that reflects the ability of subjects to distinguish between
targets and distractions. This test mainly measures sustained and
focused attention.

(4) Digit Span: this test adopts the form of voice broadcast
with keystroke answers, which makes the operation simple and
feasible. Ranging from two to nine digits, sequences of increasing
length are played at a certain speed. For Digit Span Forward, the
respondent is required to type the sequence of numbers in the
same order as they are just played. For Digit Span Backward,
the respondent is required to type the sequence of numbers in
reverse order. This test mainly reflects the ability of auditory
verbal working memory.

In addition, a minimum level of psychometric administration
guidance was required when preparing the cognitive tests.
For example, the participants were informed to respond
appropriately (no rushing through by randomly responding), and
independently from others. The purpose of the cognitive battery
was explained in advance and the participants should put forth
sufficient effort.

Statistical Analysis
All recruited participants were assessed with both MCCB and
C-BCT. We just analyzed the normative data of C-BCT in this
article. The raw scores of the four subtests were standardized to
scaled scores based on the 723 subjects so that each test had a
mean of 10 and a standard deviation of 3 in the sample. The
composite scaled score was generated from taking the mean of
four subtests scaled scores and then re-standardized so that it had
a mean of 0 and a standard deviation of 1. Data analyses were
performed using the IBM SPSS Statistics 22 program.

The scaled scores for the four subtests and the composite
scaled score were analyzed to assessed age, gender and education
effects. Take into account the possible interaction or confounding
effects among age, sex and years of education, we conducted
Generalized Linear Models (GLMs) to analyze the differences in
performance related to age, gender, and education. Cronbach’s
alpha was used to evaluate internal reliability for the overall test
battery and Intraclass Correlation Coefficient (ICC) for test-retest
reliability of each subtest.

RESULTS

Demographic Characteristics
The Demographic characteristics of the normative sample were
shown on (Table 1). A total of 723 valid samples of healthy
adult subjects were enrolled in the study, with an average age
of 37.0 years. Among the subjects, there were 374 males and
349 females (gender ratio of 1.07:1). The highest education level
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TABLE 1 | Demographic characteristics of the normative sample.

All subjects N = 723

Age 37.02

Education 10.28

Gender Male 374 (51.7%)

Female 349 (48.3%)

Marriage Unmarried 204 (28.2%)

Married 501 (69.3%)

Divorced 16 (2.2%)

Widowed 2 (0.3%)

Dominant hand Left-handed 10 (1.4%)

Right-handed 713 (98.6%)

Employment Employed 586 (81.1%)

Unemployed 122 (16.9%)

Out of work 4 (0.5%)

Retired 11 (1.5%)

was 20 years, and the lowest was 5 years, with an average
education level of 10 years which is in secondary middle school.
Ten subjects were left-handed, and the remaining 713 were
right-handed. Among the subjects, 69.3% of them were married,
28.2% were unmarried, 2.2% were divorced, and 0.3% were
widowed. As for the employment status, 81.1% of the subjects
were employed, 16.9% were unemployed, 1.5% were retired, and
0.5% lost their jobs.

As was shown in the analysis results of the GLMs, there was
no interaction among age, gender and years of education on
the four subtests as well as the composite scaled score in our
normative data.

Gender Effects
As was revealed by Generalized Linear Models, there was no
statistically significant difference between genders on the four
subtests as well as the composite scaled score (p> 0.05) (Table 2).

Age Effects
Generalized Linear Models showed significant age effects for the
four subtests as well as the composite scaled score (Table 3).
Generally speaking, the youngest group, the 18–29-year-old
group, presented the best performance on all four subtests as
well as the composite scaled score, and the 30–39-year-old group
ranked in second place, with no significant difference between
groups aged 40–49 and 50–59 on the four subtests as well as the
composite scaled score. Additionally, in the TMT-A and CPT
subtests, there was no statistically significant difference between
18–29 and 30–39 group.

Education Effects
Statistical results revealed that education had a significant effect
on all four subtests and the composite scaled score (p <

0.05, Table 4). Generally speaking, a higher educational level
was associated with improved cognitive function in different
domains, as well as with general cognitive function. However,
there was no statistically significant difference in TMT-A between
moderate education (10–12 years) and higher education (>12

years), nor in Symbol Coding between lower education (<10
years) and moderate education (10–12 years).

Reliability
It revealed a good internal consistency of C-BCT (Cronbach’s
alpha = 0.75), which reflected considerable coherence of the
components of C-BCT. To measure test-retest reliability, around
eight percent of the subjects were randomly selected and
required to be retested in 2–4 weeks. Finally 50 valid samples
were obtained. The Intraclass Correlation Coefficient (ICC) was
conducted as a test-retest reliability estimate of four subtests as
well as the composite scaled score. We observed the highest ICC
on the Composite scaled score (0.76), followed by Digit Span
(0.73), Symbol Coding (0.71), CPT (0.67), and the lowest on
TMT-A (0.62).

DISCUSSION

The Chinese Brief Cognitive Test (C-BCT) was developed as a
more available and applicable assessment tool for schizophrenia.
In this study, we collected and analyzed the normative data
in China. In the analysis of demographic effects, we found no
interaction among age, gender and years of education in our
normative data. Our results showed a significant effect among age
and education, which is consistent with the standardized English
version of MCCB in the US and the Chinese version in China
(8, 12). However, there was no significant difference between
genders. Besides, we demonstrated good reliability in subtests
and the overall test battery.

In terms of gender effect, our study showed no statistically
significant difference between men and women on TMT-A, CPT
and the Composite scaled score, which was consistent with the
standardized English version ofMCCB in the US and the Chinese
version in China (8, 12). Women tended to outperform men
on both Symbol Coding and Digit Span, whereas the difference
was not statistically significant. This result was inconsistent with
the original MCCB in the US or the MCCB in China, and we
considered that the design and compilation of these two subtests
in the C-BCT were different from the original version. Firstly,
as for Symbol Coding in the C-BCT, Oracle is used as the
symbol information, with higher requirements for visual learning
and speed of information processing. In the Chinese version of
MCCB in China, women significantly performed better thanmen
on Symbol Coding, whereasmen had better visual learning ability
(8). Secondly, unlike Spatial Span in the MCCB, Digit Span in
the C-BCT measures not only auditory working memory, but
it also involves verbal ability. Even if men performed better on
Spatial Span in the original version of MCCB as well as the
Chinese version, meanwhile it revealed that women had better
verbal ability (8, 12). Hence we considered these two points might
attribute to the inconsistency.

As is well-known, age has an important effect on cognitive
test scores, and the normal aging process is associated with
declines in certain cognitive abilities, such as the speed of
information processing, some certain memory, language, visual
space, and executive functioning (10, 11, 15, 24). Regarding the
age effect on the C-BCT, the performance in most cognitive
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TABLE 2 | Comparison between genders on the four subtests and the composite scaled score.

Gender Mean SD B Std. Error P 95%Wald CI

Lower Upper

TMT-A Female 9.74 3.29 0.45 0.75 0.549 −1.924 1.023

Male 10.25 2.69

Symbol coding Female 9.83 2.95 0.06 0.72 0.939 −1.465 1.354

Male 10.16 3.04

CPT Female 9.86 2.89 −0.48 0.78 0.534 −1.042 2.011

Male 10.13 3.09

Digit Span Female 9.94 3.28 0.08 0.77 0.923 −1.581 1.432

Male 10.06 2.71

Composite scaled score Female −0.05 0.80 0.01 0.18 0.964 −0.352 0.336

Male 0.05 0.71

TABLE 3 | (A) Comparison among education groups on the four subtests and the composite scaled score; (B) p-values of pairwise comparisons among education

groups from Generalized Linear Models.

(A)

Years of education Mean SD B Std. Error 95%Wald CI

Lower Upper

TMT-A <10 9.39 3.38 −1.689 1.0096 −3.667 0.290

10–12 10.60 2.11 −0.199 1.1281 −2.410 2.012

>12 11.51 1.42 0

Symbol Coding <10 9.40 2.93 −3.224 0.9657 −5.117 −1.331

10–12 10.19 2.54 −2.182 1.0790 −4.297 −0.067

>12 12.19 2.96 0

CPT <10 9.44 3.15 −0.921 1.0457 −2.970 1.129

10–12 10.50 2.74 −0.303 1.1684 −2.593 1.987

>12 11.49 1.93 0

Digit Span <10 9.29 2.95 −1.489 1.0322 −3.512 0.534

10–12 10.54 2.67 −0.983 1.1533 −3.243 1.278

>12 12.06 2.56 0

Composite scaled score <10 −0.21 0.77 −0.610 0.2359 −1.073 −0.148

10–12 0.15 0.60 −0.306 0.2636 −0.822 0.211

>12 0.60 0.51 0

(B)

TMT-A Symbol coding CPT Digit span Composite scaled score

Aged 18–29 and 30–39 0.151 0.043 0.291 0.015 0.013

Aged 18–29 and 40–49 <0.001 <0.001 <0.001 <0.001 <0.001

Aged 18–29 and 50–59 <0.001 <0.001 <0.001 <0.001 <0.001

Aged 30–39 and 40–49 0.001 <0.001 0.010 0.039 <0.001

Aged 30–39 and 50–59 <0.001 <0.001 <0.001 0.013 <0.001

Aged 40–49 and 50–59 0.158 0.914 0.202 0.554 0.220

domains descended with the increasing age in general. However,
there was no significant difference between some age groups
in certain cognitive domains, which was observed in the
original version of MCCB, the Chinese version of MCCB and
the C-BCT (8, 12). In the normative data of the C-BCT,
there was no significant difference between groups aged 18–
29 and 30–39 on TMT-A and CPT. TMT-A mainly measures

speed of information processing, visual scanning and cognitive
flexibility. CPT mainly reflects attention/vigilance. This result
revealed that these two age groups of healthy subjects did
not significantly differ in the cognitive domains involved.
Besides, it revealed no statistically difference between group
aged 40–49 and 50–59 on the four subtests as well as the
Composite scaled score, which suggested that it’s relatively stable
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TABLE 4 | (A) Comparison among age groups on the four subtests and the composite scaled score; (B) p-values of pairwise comparisons among age groups from

Generalized Linear Models.

(A)

Age group (years) Mean SD B Std. Error 95%Wald CI

Lower Upper

TMT-A 18–29 11.32 1.59 2.521 1.0219 0.518 4.524

30–39 10.47 2.29 2.417 1.1458 0.171 4.663

40–49 8.88 3.55 1.017 1.2791 −1.490 3.524

50–59 8.30 3.72 0

Symbol Coding 18–29 11.56 2.55 1.544 0.9775 −0.372 3.460

30–39 10.48 2.93 1.070 1.0960 −1.078 3.218

40–49 8.69 2.38 −1.196 1.2235 −3.594 1.202

50–59 8.07 2.86 0

CPT 18–29 11.15 2.28 1.912 1.0585 −0.163 3.986

30–39 10.24 2.62 2.476 1.1868 0.150 4.802

40–49 9.06 3.37 0.840 1.3249 −1.757 3.437

50–59 8.71 3.29 0

Digit Span 18–29 11.22 2.87 2.364 1.0448 0.316 4.412

30–39 9.89 2.92 1.512 1.1715 −0.784 3.808

40–49 9.13 2.77 −0.333 1.3078 −2.896 2.230

50–59 8.93 2.84 0

Composite scaled score 18–29 0.44 0.52 0.695 0.2388 0.227 1.163

30–39 0.09 0.65 0.623 0.2677 0.098 1.148

40–49 −0.35 0.75 0.027 0.2989 −0.558 0.613

50–59 −0.50 0.78 0

(B)

TMT-A Symbol coding CPT Digit span Composite scaled score

<10 and 10–12 years 0.003 0.283 0.022 0.001 0.001

<10 and >12 years <0.001 <0.001 <0.001 <0.001 <0.001

10–12 and >12 years 0.115 <0.001 0.016 0.009 <0.001

from the age of 40–59 in the cognitive function covered by
the C-BCT.

With respect to the education effect, a higher level of
education was undoubtedly associated with better cognitive
performance (11). Although there was a gradual upward trend
on the four subtests and Composite scaled score with the years
of education increasing, we found no statistically significant
difference between the moderate education level (10–12 years)
and the higher education level (>12 years) in TMT-A, nor
between the lower education level (<10 years) and the moderate
education level (10–12 years of education) in Symbol Coding.
The core cognitive domain of both TMT-A and Symbol Coding
is the speed of information processing. It’s not only related to age
and education level but also the innate neuro-reactivity, which
cannot be further improved after being raised to a certain extent
by education. Therefore, the results of TMT-A suggests that
the competence of speed of information processing has reached
a relatively constant level with high school education, and
continued academic training cannot lead to further significant
improvement. In terms of Symbol Coding, it requires the ability
of working memory on the basis of speed of information

processing. The results showed no significant difference between
primary school education and middle school education, whereas
academic training at the university seems very helpful in this area.

Similarly, as a brief cognition battery, the B-CATS was
composed of Trail-Making Test A and B, Digit Symbol
Substitution Test, and Animal Fluency (4). With an approximate
administration time of 10min, both B-CATS and C-BCT
demonstrated good reliability. While both these two brief
assessment tools can be administered by non-psychometrically
trained clinicians, C-BCT is a digital tool, which can
automatically collect, analyze and store data, and is also
convenient for quality control. Besides, there is a lack of
normative data for the complete B-CATS battery, including the
lack of Chinese normative data (4). Moreover, the intercultural
adaptability of each subtest of B-CATS in China is uncertain, as
well as the sensitivity and effectiveness in Chinese schizophrenia
patients. Considering the above-listed factors, we believe C-BCT
is more applicable in China.

Another widely used cognitive tool for schizophrenia is
the Brief Assessment of Cognition in Schizophrenia (BACS),
with <35min to administrate (25). A tablet-based version of
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the BACS called the BAC App has been developed, which
generates consistent results (26). Moreover, Keefe et al developed
a modified version for patients with affective disorders: the
Brief Assessment of Cognition in Affective Disorder (BAC-
A) (27). Wang et al developed the normative data of the
Chinese version of both the BACS and the BAC-A among
the Mandarin-speaking population in Taiwan, which lacked
reliability and validity verified (28, 29). Hence, comparing to the
BACS related instruments, the C-BCT is a digital, applicable and
effective cognitive battery with Chinese norm established and
reliability verified, which can quickly assess the global cognitive
function and is appropriate for use in clinical trials as well as
clinical practice.

There are several potential limitations in the present study.
Firstly, the CPT in C-BCT needs to be improved, which reduce
the operation time with relatively less number of tasks. With the
stimulus material changed into animals, the subjects’ familiarity
with the Chinese zodiac is also uneven. Secondly, the results
show no statistically difference between group aged 40–49 and
50–59 in the cognitive domains C-BCT covered, which probably
suggests further optimization for the age stratification of the
norm. The other limitation is the lack of assessment for other
cognitive domains, such as social cognition which is viewed as an
important domain of cognitive deficit as well as a good predictor
of functional outcomes in schizophrenia. However, considering
the primary purpose of this assessment tool, convenience and
efficiency are crucial for clinical utility. Thus, detailed cognitive
evaluation could be further improved.

In conclusion, C-BCT was developed as a brief Chinese
version of MCCB for assessing cognitive improvement in
schizophrenia. We established Chinese normative data stratified
by gender, age and education, analyzed effects on these
demographic factors, and demonstrated good reliability in
subtests and the overall test battery, thus providing a mean
for clinicians to briefly measure the global cognition during
routine visits and accordingly making adjustments to treatment.
We established the regression equation by converting it to the
standardized T score. Criterion validity and empirical validity
will be published in future studies, thus providing sufficient
reference for clinical usage.

All subjects have also completedMCCB battery and the results
will be reported in the future. Additionally, the C-BCT has
currently been studied only in patients with schizophrenia, but
the multiple cognitive function domains involved in C-BCT may
also be applicable to evaluate the cognitive status of other mental
disorders, which can be further explored in future studies.
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