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1. Introduction 

One of the core symptoms of psychiatric diseases 
such as schizophrenia is impairment of cognitive 
function, which is one of the important functions of 
higher brain functions and also the key problem of 
modern rehabilitation medicine research (Kazutaka et 
al, 2018). Many domestic and foreign scholars have 
shown that cognitive dysfunction is widespread in 
patients with schizophrenia, and there is widespread 
functional impairment (Shuiyuan, 1999; Spieker et al, 
2002). Cognitive impairment occurs early in 
schizophrenia and persists for a long time. Even after 
the relief of other psychiatric symptoms, cognitive 
dysfunction still exists. Cognitive dysfunction mainly 
involves multiple disorders such as memory, attention, 
speech, etc. The improvement of cognitive function is 
directly related to the recovery of social function and 
the improvement of quality of life in patients with 
schizophrenia (Green et al, 2004; Volk and Lewis, 
2002; Alptekin et al, 2005; Milev et al, 2005). 

The premise of improving the cognitive function 
of patients with mental illness is to have reliable 
assessment tools to assess their cognitive function. 
There are three main types of methods to assess 
cognitive function: neuropsychological assessment, 
electrophysiological assessment and functional brain 
imaging (Shao et al, 2017). In addition, foreign carried 
out multiple multicenter, large sample study, to assess 
cognitive function in patients with psychiatric research 
tool, has completed the research purpose is to hope 
that these research tool on cognitive function in 
patients with evaluation is meaningful, can predict its 
further application functions, and application in the 
assessment after treatment intervention to improve 
cognitive function (Shamsi et al, 2011; wei, 2018). 

In recent years, The MATRICS consensus 
cognitive battery (MCCB) has been recognized as a 

tool to evaluate the cognitive function of psychiatric 
patients at home and abroad. The MCCB was initially 
developed by more than 130 scientists from academia, 
government and the pharmaceutical industry to 
evaluate cognition-enhancing agents and other 
interventions aimed at improving the cognitive deficits 
in psychosis (Nuechterlein et al, 2008). Similarly, the 
academic community, particularly in the areas of 
neurocognition and neuropharmacology, has 
responded strongly and enthusiastically to the 
development of MCCB (Green and Nuechterlein, 
2004). The MCCB taps the following domains: 
attention/vigilance, working memory, verbal learning, 
visual learning, speed of processing, reasoning and 
problem solving, and social cognition. 

 
2. Materials and methods 
2.1 Search strategy 

Two authors by searching PubMed, Web of 
science, Springer Link and the Chinese databases 
(CNKI, and Wan Fang). The search terms included: 
MATRICS consensus cognitive battery, reliability, 
validity, schizophrenia. All studies from inception to 
December 2019 were reviewed. Both indexing and 
free text search were used. No language restriction was 
set. The keywords were used in combination with the 
Boolean operators AND, OR, and NOT. The 
references of included articles were also screened to 
identify additional relevant studies. 
2.2 Study selection criteria 

Studies were included if performance was 
evaluated the reliability and validity of The MATRICS 
Consensus Cognitive Battery (MCCB). The specific 
review criteria were as follows, i) if a study included 
the reliability and validity of the MCCB and another 
battery assessment, independent assessment of the 
MCCB was required; ii) Cognitive performance was 
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assessed using the MCCB; articles that used tests not 
covered by MCCB were excluded; iii) A healthy 
control (HC) group was included in the study. Review 
articles and case reports were not considered. If data 
were provided but were incomplete for the current aim, 
the articles were excluded. Studies to be included for 
the review were assessed by authors Tingting Li and 
Wei Liu independently. Where the authors’ opinions 
differs a corresponding author was consulted. 

 
3. Results  
3.1 Included studies 

As shown in Fig 1, 54 studies were identified in 
the initial literature search. Of these, 19 were 
examined in detail, and that this led to 4 studies were 
excluded, leaving 15 in the review. 

Table 1 summarizes the characteristics of the 6 
studies that met the eligibility criteria for review in full. 
Thirteen studies were published in English and two in 
Chinese. 

Fig 1. Literature search flow. 
 

149 records identified through database searching

26  records after duplicates removed

54 title/abstracts screened for relevance

19 full-text articles assessed for eligibility

4 full-text articles excluded
3 review
1 guide

           15 studies were included

35 records excluded

 
3.2 Current situation of overseas research 

Since its initial development, MCCB has been 
used many times in different locations and populations, 
and its significance in assessing cognitive function is 
well documented. For example, Sharon (2011) and 
colleagues shows that the MCCB was highly sensitive 
to the type and level of impairment typically observed 
in schizophrenia and the MCCB domain scores were 
generally moderately–highly intercorrelated. Burton C 
Z (2013) and colleagues’ study reported 183 
outpatients with schizophrenia or schizoaffective 
disorder, suggesting that the MCCB subtests were 

highly correlated with schizophrenia especially symbol 
coding proved to be the best single predictor of overall 
cognitive performance, and cognitive impairment is 
common in schizophrenia. This finding is consistent 
with research by Dickinson (2008;2009) and 
colleagues in 2008 and 2009. 

Norway was the first country to translate and 
introduce the use of the MCCB. This is the first 
international reference study of neurocognitive 
function as assessed by the MATRICS (Measurement 
and Treatment Research to Improve Cognition in 
Schizophrenia) Consensus Cognitive Battery (MCCB) 
and suggests that the MCCB is well suited to 
Norwegian research purposes and clinical applications 
(Mohn et al, 2012). For the MCCB in Spain, which are 
comparable to those effects described for the original 
standardized English version in the U.S 
(Rodriguez-Jimenez et al, 2012). A growing number of 
related studies have shown that MCCB is becoming 
increasingly popular as an effective tool for assessing 
cognitive function in psychiatric disorders, both in its 
component tests and in its suite (Rasmusson et al, 
1998; Burdick et al, 2011; Kern et al, 2011). 
3.3 Research status in China 

In September 2008, Keith Nuechterlein signed 
the contract with Xin Yu to establish the China MCCB 
norms. The contract provided authorization and part of 
funding for the MCCB norm study in China (Shi et al, 
2015). The practice effects were minor and test-retest 
reliability of MCCB was good, which suggests MCCB 
as an appropriate measure for clinical and research 
usage in China (Shi et al, 2015). In 2006, Chinese 
scholar Yizhuang Zou (2009) and his colleagues 
introduced the English version of MCCB, and 
organized experts in Beijing Hui Long Guan Hospital 
to translate, translate back, revise, test, standardize and 
computerize the MCCB, and evaluated the clinical 
reliability and validity of the Chinese version. This 
indicated that the Chinese version of MCCB was used 
as a standardized measurement tool to evaluate the 
effect of cognitive impairment treatment in patients 
with schizophrenia. Compared with other functional 
scales, the results of MCCB were more stable and 
reliable (Jiefeng et al, 2009). The MCCB subtest is not 
only used for schizophrenia but also for other mental 
disorders, and the evaluation results have good 
reliability and validity. 

 
4. Discussion 

Since its original development, many studies in 
various locations and populations report that MCCB 
assessments have high test-retest reliability (Keefe et 
al, 2011; Javitt et al,2012; Buchanan et al, 2011), low 
practice effects (Keefe et al, 2011; Buchanan et al, 
2011) and high completeness rates (Keefe et al, 2011).  
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Table 1. Studies included in review 

 
Note：①  Sch= schizophrenia. ②  HC= Health Control ③  r = Pearson product–moment correlation coefficient ④  ICC= Intraclass 
Correlation Coefficient 

 

Table 1. Studies included in the review.

Author

(year)

Sample

N
Source of the patient

Male

N

Age

(year)

Education

(year)
The reliability and validity of the MCCB Note

Steven M.

Silverstein,

2010

Sch①    155

HC ②      75

outpatients  or partial hospital

patients
102 18-55 none

 all participants, the average reliability

coefficients (r③) are 0.81;schizophrenia

participants ：  0.67;controls ： 0.79

For the MCCB, the total amount of

calculable missing data across all

tes ts was 0.89% , and the percentage

of patients whose datasets contained

missing data was 11.30% .

Attilio

Rapisarda,

2013

Healthy ethnic

Chinese, Malay, and

Indian English

speakers (N = 171)

none 87

21-39 (SD=28.3)

40-49 (SD=44.9)

50-61 (SD=53.9)

the least-educated (LE)

participants (19.3% ) had 6 to

9 years of education

 Age, education, and ethnicity affected the

battery’s composite scores, with young and

highly educated participants generally

outperforming the old, less-educated ones .

Comparison with United States norms

Jane Lees,

2015

schizophrenia or

schizoaffective

disorder

143

none 102 Mean=39.2

 Median length of

full time education was 12

years

baselines1, MCCB domains r=0.69–0.90;

baselines2, MCCB domains r=0.62–0.87. Test-retst in the baseline 1 and 2

Richard

S.E. Keefe,

2010

Sch

323
outpatients 231 18-65 none ICC④=0.88

14 were invalid or missing

Three hundred eighteen of the 323

patients (98.5% ) had complete

MCCB asses sments at screening and

baseline

Bradley E.

Gray,

2014

Sch

159
none 118 Mean=44.3 Mean=12.4

r = 0.91, p＜0.001,

ICC= 0.91, p＜0.001
none

Gagan

Fervaha,

2015

Sch   167

HC     300

From 5 study sites , were

clinically stable, and did not

change medications in the

past month.

Sch

74.7%

HC

46.0%

Sch (Mean=40.3)

HC  (Mean=42.6)

Sch (Mean=12.4)

HC   (Mean=14.3)
Sch (r=0.91,p<0.001)

Only patients were re-assessed after

4 weeks

Christine

Mohn,

Ph.D.,

2017

Sch   131

HC     300

local mental health centers

and vocational services

Sch 92

HC  149

Sch (Mean=33.0)

HC  (Mean=39.4)

Sch (Mean=11.8)

HC   (Mean=12.2)

The theoretical domain structure of the MCCB

could not be demonstrated in these Norwegian

participants. Consonant with US studies,

models  with three and two factors  had mediocre

fit, and in the schizophrenia spectrum disorder

group only. In both groups, the subtests symbol

coding, working memory, and learning were the

most sens itive in tapping general

neurocognitive performance, supporting US

results.

Exploratory and confirmatory factor

analysis  and regression analysis.

Cynthia Z.

Burton,

2013

183

outpatients  with

schizophrenia or

schizoaffective disorder

127 Mean=44.45 Mean=13.00

Symbol coding, spatial span, and visual learning

were the most robust predictors for each of the

three factors; symbol coding proved to be the

best single predictor of overall cognitive

performance,processing speed is a fundamental

cognitive deficit in schizophrenia and that

MCCB performance is related to functional

capacity.

Confirmatory factor analysis

Yasuhiro

Kaneda,

2013

Sch  37 none 23 Mean=38.4 Mean=13.3 Cronbach’s alpha for the MCCB-J was  0.72. none

Keith H.

Nuechterlei

n, Ph.D.,

2008

167

From 5 study sites , each site

contributed at least 30

participants with

schizophrenia or

schizoaffective disorder,

depressed type .

0.76 Mean=44.0 Mean=12.4

Test-retest reliabilities were generally good.

The committee considered an r value of 0.70 to

be acceptable test-retest reliability for clinical

trials. Most of the tests  achieved at least that

level.

The expert panel ratings are

presented for the initially selected 36

tes ts.  10 tests were selected to

represent seven cognitive domains in

the MATRICS Consensus Cognitive

Battery.

Anastasia

Georgiades,

2017

2616

Clinical trials of the United

States  (94% ) and Canada

(6% ).

1782
Mean age (± SD)

was 42.7 ± 10.52
none

The test–retest reliability as measured by the

ICC was 0.88 for both the cognitive and

neurocognitive composite scores. The test–

retest reliability of the individual domains was

variable, ranging from ICC = 0.61 for Verbal

Learning to ICC = 0.81 for Speed of

Proces sing.

The MCCB was administered twice

prior to the initiation of treatment in

1908 patients .

Ana Olívia

Fonseca,

2017

Sch 99

HC  99

Outpatients with

schizophrenia

Sch

52.5%

HC

52.5%

Sch

(Mean=37.57)

HC

(Mean=37.55)

Sch (Mean=10.74)

HC  (Mean=11.12)

All Pearson's correlations were in the 0.70s

and 0.80s except for the LNS and HVLT-R,

which were in the 0.60s, and MSCEIT-ME,

which was 0.55 .

Forty-five patients with schizophrenia

were retested thirty days later by the

same examiner.

Chuan Shi,

2015
HC  656 Uninvolved 0.503  20–59 At least 5 years of education

In terms of test-retest reliability, the ICC of

nine cognitive subtests varied from 0.73 to 0.94,

the lowest being MCSEIT Managing Emotion

(ICC = 0.73) and the highest being BACS

Symbol Coding (ICC = 0.94). The ICC for whole

test battery (Composite score) was 0.95.

none

Małgorzata

Je˛drasik-

Styła,

2015

Sch 61 inpatients and outpatients 0.66 Mean=34.43 Mean=14
The test–retest reliability for the composite

score was very high, r (59) = 0.93, p＜0.001.
none

Zou, Y.,

2009
Sch 122 inpatients 84 Mean=45 Mean=12

The test-retest reliability of MCCB composite

score was 0.88(P<0.001)．and inter-raters

reliability Icc of 0.97(P<0．001)．

none
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In addition, a number of studies suggest that 
MCCB is sensitive to treatment effects (Green et al, 
2014). Most of these studies aimed to test the 
test-retest reliability of MCCB, the factor structure of 
MCCB, or the inter-relations of the different cognitive 
domains assessed by MCCB, so they selected subjects 
or cohorts of participants who were clinically stable 
and educated enough to complete all the MCCB 

sub-tests（Keefe et al, 2011; Mohn et al, 2017）. The 
main standardization study of the Chinese MCCB (Shi 
et al, 2015) was limited to subjects with at least 5 
years of education, and its psychometric properties 
were assessed in stable inpatients and healthy controls 
with a mean (SD) of 12 (2) years of education (Zou et 
al, 2009). 

Globally the majority of individuals with 
schizophrenia and other chronic psychoses live in the 
rural parts of low- and middle-income countries where 
the level of education is typically low and standard 
mental health services are either limited or 
non-existent. Many of these individuals do not have 
the level of education or the clinically stable illness 
typically required for participation in MCCB 
validation studies. And the MCCB composite score 
has been proposed to be the optimal primary outcome 
measure, though its validity is unknown (Burton et al, 
2013). Thus, the validity and utility of MCCB for 
assessing cognitive function in individuals living in 
these less advantaged settings remains to be 
demonstrated. 

 
Corresponding Author: 
Dr. Huilan Xu 
Department of Social Medicine and Health 
Management, Xiangya School of Public Health, 
Central South University, Changsha Hunan, China 
Telephone: 86+0731+84805414 
E-mail: xhl6363@126.com 
  
References 
1. Kazutaka, Ohi, Chika, et al. Genetic Overlap 

between General Cognitive Function and 
Schizophrenia: A Review of Cognitive GWASs. 
International journal of molecular sciences, 2018. 

2. Shuiyuan Xiao. Social support rating scale. Chinese 
mental health journal,1999:127-131. 

3. Spieker L E, Hürlimann D, Ruschitzka F, et al. 
Mental stress induces prolonged endothelial 
dysfunction via endothelin-A receptors. Circulation, 
2002, 105(24):2817-2820. 

4. Green M F, Nuechterlein K H, Gold J M, et al. 
Approaching a consensus cognitive battery for 
clinical trials in schizophrenia: the 
NIMH-MATRICS conference to select cognitive 
domains and test criteria. Biological Psychiatry, 
2004, 56(5):301-307. 

5. Volk D W, Lewis D A. Impaired prefrontal 
inhibition in schizophrenia: relevance for cognitive 
dysfunction. Physiology & Behavior, 2002, 
77(4):501-505. 

6. Alptekin K, Akvardar Y, Kivircik Akdede B B, et 
al. Is quality of life associated with cognitive 
impairment in schizophrenia? Progress in 
Neuropsychopharmacology & Biological 
Psychiatry, 2005, 29(2):239-244. 

7. Milev P, Ho B C, Arndt S, et al. Predictive values 
of neurocognition and negative symptoms on 
functional outcome in schizophrenia: a longitudinal 
first-episode study with 7-year follow-up. Am J 
Psychiatry, 2005, 162(3):495-506. 

8. Shao Chen, Yunsu Zhang, Keqing Li. The 
Advances in Research of Cognitive Function in 
Patients with Schizophrenia Assessment. China 
Journal of Health Psychology,2017, 25 (3): 
461-466.  

9. Shamsi S., Lau A., Lencz T., Burdick K. E., 
DeRosse P., Brebber R., Lindenmayer J. P., 
Malhotra A. K. Cognitive and symptomatic 
predictors of functional disability in schizophrenia. 
Schizophr. Res.2011; 126(1-3): 257-264. 

10. Wei Fu. A study of cognitive function and 
event-related potentials in first-episode 
schizophrenics. Nanchang university, Jiang 
Xi,2018. 

11. Nuechterlein, K. H., Green, M. F., Kern, R. S., 
Baade, L. E., Barch, D. M., & Cohen, J. D., et al. 
(2008). The matrics consensus cognitive battery, 
part 1: test selection, reliability, and validity. Am J 
Psychiatry, 165(2), 203-213. 

12. Green M F, Nuechterlein K H. The MATRICS 
initiative: developing a consensus cognitive battery 
for clinical trials. Schizophrenia Research, 2004, 
72(1):1-3. 

13. Silverstein S M, Jaeger J, Donovan-Lepore A M, et 
al. A comparative study of the MATRICS and Integ 
Neuro cognitive assessment batteries [J]. Journal of 
Clinical and Experimental Neuropsychology, 2010, 
32(9):937-952. 

14. Rapisarda A, Lim T F, Lim M, et al. Applicability 
of the MATRICS Consensus Cognitive Battery in 
Singapore [J]. The Clinical Neuropsychologist, 
2013, 27(3):455-469. 

15. Jane Lees, Eve Applegate, Richard Emsley, Shôn 
Lewis, et al. Calibration and cross-validation of 
MCCB and Cog State in schizophrenia [J]. 
Psychopharmacology, 2015, 232(21-22):3873-3882. 

16. Keefe R S E, Fox K H, Harvey P D, et al. 
Characteristics of the MATRICS Consensus 
Cognitive Battery in a 29-site antipsychotic 
schizophrenia clinical trial [J]. Schizophrenia 
Research, 2011, 125(2-3):161-168.  

17. Gray B E, Mcmahon R P, Green M F, et al. 
Detecting reliable cognitive change in individual 
patients with the MATRICS Consensus Cognitive 



 Report and Opinion 2020;12(3)           http://www.sciencepub.net/report   ROJ 

 

88 

Battery [J]. Schizophrenia Research, 2014, 
159(1):182-187. 

18. Gagan, Fervaha, Christina, et al. Examination of the 
validity of the Brief Neurocognitive Assessment 
(BNA) for schizophrenia [J]. Schizophrenia 
Research, 2015. 

19. Mohn C, Lystad J U, Ueland T, et al. Factor 
analyzing the Norwegian MATRICS Consensus 
Cognitive Battery [J]. Psychiatry and Clinical 
Neurosciences, 2017. 

20. Burton C Z, Vella L, Harvey P D, et al. Factor 
structure of the MATRICS Consensus Cognitive 
Battery (MCCB) in schizophrenia [J]. 
Schizophrenia Research, 2013, 146(1-3):244-248. 

21. Kaneda Y, Ohmori T, Okahisa Y, et al. 
Measurement and Treatment Research to Improve 
Cognition in Schizophrenia Consensus Cognitive 
Battery: Validation of the Japanese version [J]. 
Psychiatry and Clinical Neurosciences, 2013, 
67(3):182-188. 

22. Georgiades A, Davis V G, Atkins A S, et al. 
Psychometric characteristics of the MATRICS 
Consensus Cognitive Battery in a large pooled 
cohort of stable schizophrenia patients [J]. 
Schizophrenia Research, 
2017:S0920996417301809. 

23. Ana, Olívia, Fonseca, et al. The Brazilian 
standardization of the MATRICS consensus 
cognitive battery (MCCB): Psychometric study [J]. 
Schizophrenia Research, 2017. 

24. Chuan Shi, Lan Kang, Shuqiao Yao, et al. The 
MATRICS Consensus Cognitive Battery (MCCB): 
Co-norming and standardization in China [J]. 
Schizophrenia Research, 2015, 169(s1 – 3): 
S0920996415004727. 

25. Małgorzata Jedrasik-Styła，Agnieszka Ciołkiewicz

，Rafał Styła, et al. The Polish Academic Version 
of the MATRICS Consensus Cognitive Battery 
(MCCB): Evaluation of Psychometric Properties 
[J]. Psychiatric Quarterly, 2015, 86(3):435-447. 

26. Zou, Y., Cui, J., Wang, J., Chen, N., Tan, S., Zhang, 
D., Xu, Z., Song, S., Wang, Y., Li, Y., Gao, W., 
Duan, J. (2009). Clinical reliability and validity of 
the Chinese version of Measurement and Treatment 
Research to Improve Cognition in Schizophrenia 
Consensus Cognitive Battery. Chin J Psychiatry, 
42(1), 29-33. 

27. August, S.M., Kiwanuka, J.N., McMahon, R.P., 
Gold, J.M., 2011. The MATRICS Consensus 
Cognitive Battery (MCCB): Clinical and cognitive 
correlates. Schizophrenia Research, 2011, 
134(1):76-82. 

28. Dickinson, D., Ragland, J.D., Gold, J.M., Gur, R.C., 
2008. General and specific cognitive deficits in 
schizophrenia: Goliath defeats David? Biol. 
Psychiatry 64, 823–827. 

29. Dickinson, D., Harvey, P.D., 2009. Systemic 
hypotheses for generalized cognitive deficits in 
schizophrenia: a new take on an old problem. 
Schizophr. Bull. 35, 403–414. 

30. Mohn C, Sundet K, Rund B R. The Norwegian 
standardization of the MATRICS (Measurement 
and Treatment Research to Improve Cognition in 
Schizophrenia) Consensus Cognitive Battery. 
Journal of Clinical and Experimental 
Neuropsychology, 2012, 34(6):667-677. 

31. Rodriguez-Jimenez R, Bagney A, Garcia-Navarro 
C, et al. The MATRICS Consensus Cognitive 
Battery (MCCB): Co-norming and standardization 
in Spain. Schizophrenia Research, 2012, 
134(2-3):279-284. 

32. Rasmusson XD, Zonderman AB, Kawas C, et al．
Effects of age and dementia on the Trail Making 
Test. Clinical Neuropsychologist, 1998, 12(2): 
169-178. 

33. Burdick KE, Goldberg TE, Cornblatt BA, et al. The 
MATRICS consensus cognitive battery in patients 
with bipolar I disorder. Neuropsychopharmacology, 
2011, 36(8): 1587 -1592. 

34. Kern R S, Gold J M, Dickinson D, et al. The MCCB 
impairment profile for schizophrenia outpatients: 
results from the MATRICS psychometric and 
standardization study. Schizophrenia 
Research,2011,126(1):124-131. 

35. Jiefeng Cui, Yunhui Wang, Jinghui Duan, etc. The 
applicability of MCCB Chinese version in the 
assessment of cognitive function of Chinese 
schizophrenics. Academic conference of Psychiatry 
Branch of Beijing Medical Association.2009. 

36. Javitt, D. C., Buchanan, R. W., Keefe, R. S., Kern, 
R., Mcmahon, R. P., & Green, M. F., et al. (2012). 
Effect of the neuroprotective peptide davunetide 
(al-108) on cognition and functional capacity in 
schizophrenia. Schizophrenia Research, 136(1–3), 
25-31. 

37. Buchanan, R. W., Keefe, R. S., Lieberman, J. A., 
Barch, D. M., Csernansky, J. G., & Goff, D. C., et 
al. (2011). A randomized clinical trial of mk-0777 
for the treatment of cognitive impairments in people 
with schizophrenia. Biol Psychiatry, 69(5), 
442-449. 

38. Green, M. F., Harris, J. G., & Nuechterlein, K. H. 
(2014). The matrics consensus cognitive battery: 
what we know 6 years later. American Journal of 
Psychiatry, 171(11), 1151-4. 

 
3/25/2020 


