
Open Journal of Psychiatry, 2016, 6, 65-70 
Published Online January 2016 in SciRes. http://www.scirp.org/journal/ojpsych 
http://dx.doi.org/10.4236/ojpsych.2016.61007    

How to cite this paper: Takeda, T., Tomotake, M., Ueoka, Y., Tanaka, T., Tominaga, T., Kaneda, Y. and Ohmori, T. (2016) 
Relationship between Cognitive Function and Employment in Japanese Schizophrenia Patients. Open Journal of Psychiatry, 
6, 65-70. http://dx.doi.org/10.4236/ojpsych.2016.61007 

 
 

Relationship between Cognitive  
Function and Employment in Japanese  
Schizophrenia Patients 
Tomoya Takeda1, Masahito Tomotake2, Yoshinori Ueoka3, Tsunehiko Tanaka4,  
Takeo Tominaga1, Yasuhiro Kaneda5, Tetsuro Ohmori1 
1Department of Psychiatry, Institute of Biomedical Sciences, Tokushima University Graduate School,  
Tokushima, Japan 
2Departments of Mental Health, Institute of Biomedical Sciences, Tokushima University Graduate School,  
Tokushima, Japan 
3Department of Clinical Psychology, Institute of Socio-Arts and Sciences, Tokushima University Graduate School, 
Tokushima, Japan 
4Department of Community Psychiatric Medicine, Shiga University of Medical Science, Ōtsu, Japan 
5Department of Psychiatry, Iwaki Clinic, Iwaki, Japan 

     
 
Received 13 October 2015; accepted 11 January 2016; published 14 January 2016 

 
Copyright © 2016 by authors and Scientific Research Publishing Inc. 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

    
 

 
 

Abstract 
The purpose of the present study was to examine the relationship between cognitive function and 
employment in Japanese schizophrenia patients. Subjects were 61 outpatients. Cognitive function 
was assessed using the Brief Assessment of Cognition in Schizophrenia. Clinical symptoms were 
also evaluated with the Positive and Negative Syndrome Scale and the Calgary Depression Scale for 
Schizophrenia. Verbal memory (F(1, 58) = 5.50, p = 0.02) and attention and speed of information 
processing scores (F(1, 58) = 4.92, p = 0.03) showed significant differences between employment 
and unemployment groups. Logistic regression analysis showed that employment was significant-
ly predicted by verbal memory (x2 = 16.09, df = 2, p = 0.01) and depression scores (x2 = 16.09, df = 
2, p = 0.02). The results suggest that improving verbal memory and depression may lead to em-
ployment in Japanese schizophrenia patients. 
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1. Introduction 
Social and occupational impairment has long been recognized to be a core feature of schizophrenia. Previous 
research groups have studied the relationship between cognitive and occupational functions in schizophrenia pa-
tients [1]-[5], and it has been reported that cognitive function is an important determinant of social function and 
employment [5] [6]. Among several domains of cognitive function, verbal memory and executive function ap-
pear to be mainly associated with better social function [5] [6], and improvement in verbal memory was found to 
be a better predictor of employment outcome than other cognitive function [1]. MuGurk et al. (2000) reported 
that cognitive function in working memory, verbal memory and vigilance was significantly different between 
employment and no employment groups. But, MuGurk et al. (2000) showed that positive and negative symp-
toms were not different between employment and no employment groups. On the other hand, several recent stu-
dies have showed that positive and negative symptoms might be more important than cognitive function with 
regard to functional outcome and employment [7] [8]. As for Japanese patients, previous research reported that 
cognitive function of Japanese schizophrenia patients showed a score of one to two orders below that of healthy 
controls in several cognitive dimensions, particularly verbal memory, working memory, motor speed, verbal 
fluency, attention and speed of information processing, and executive function [9]. There has been evidence of 
relationships between cognitive function and clinical symptom [10] or quality of life [11]. However, there is no 
report exploring the relationship between cognitive function and employment in Japanese schizophrenia patients. 
The purpose of the present study was to investigate the relationship between cognitive function and employment 
in Japanese schizophrenia patients. We analyzed our previous data in terms of employment. 

2. Methods 
2.1. Subjects 
Clinical data were collected at Department of Psychiatry, Tokushima University Hospital from 1 October 2007 
to 31 March 2009. Treating psychiatrists consecutively asked 77 stabilized outpatients with a DSM-IV diagnosis 
of schizophrenia. Subjects were excluded if they presented with any organic central nervous system disorder, 
epilepsy, mental retardation, severe somatic disorder, drug dependence, or alcohol dependence. Of 77 patients, 
62 gave us written informed consent to participate in this study. As one subject did not complete all the assess-
ments, data from 61 were used for analysis. Our sample consisted of 33 were men and 28 women. Their mean 
age was 40.1 years (SD = 12.2). They had been receiving regular outpatient treatment and had not been hospita-
lized in the previous 6 months. 45 subjects had followed the same antipsychotic regimen for at least 6 months 
before recruitment. Although 16 had slight changes in their regimen, they were judged as clinically stabilized by 
the treating psychiatrists. In the present study, the subjects were divided into employment (full time or part time 
job) and unemployment groups according to their job status data obtained when cognitive function tests were 
carried out. 

2.2. Procedure 
To assess cognitive function, we used the Brief Assessment of Cognition in Schizophrenia (BACS). The do-
mains of cognitive function that are evaluated by the BACS are verbal memory (list learning), working memory 
(digit sequencing task), motor speed (token motor task), verbal fluency (category instances and controlled oral 
word association test), attention and speed of information processing (symbol coding), and executive function 
(tower of London). It was reported that the Japanese version of it was a reliable and practical scale to evaluate 
cognitive function in schizophrenia patients [12]. In the present study, the BACS data were collected by clinical 
psychologists who were very experienced and well trained for the use of it. Clinical symptoms were evaluated 
with the Positive and Negative Syndrome Scale (PANSS) and the Calgary Depression Scale for Schizophrenia 
(CDSS). The score of the PANSS ranges from 30 to 210 for the global score, and higher score indicates a great-
er level symptoms severity. Interviews were conducted by experienced psychiatrists according to the evaluation 
Manual for the PANSS [13] [14]. The CDSS was specifically developed to distinguish depressive symptoms 
from positive and negative symptoms or antipsychotic-induced adverse effects. This scale is a 9-item question-
naire (depression, hopelessness, self-deprecation, guilty ideas of reference, pathological guilt, morning depres-
sion, early awakening, suicidality, and observed depression), and higher score indicates a greater levels of de-
pression. The reliability and validity of the scale have been verified [15] [16]. In addition, drug induced extra- 
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pyramidal symptoms were assessed with the Drug Induced Extra-Pyramidal Symptoms Scale (DIEPSS). It is 
composed of eight individual parameters (gait, bradykinesia, sialorrhea, muscle rigidity, tremor, akathisia, dys-
tonia, and dyskinesia) and one global assessment. Higher score indicates greater level of extrapyramidal adverse 
effects. In this study, the sum of eight individual parameters was considered the extrapyramidal symptoms score. 
Interviews were conducted by experienced psychiatrists according to the Rater’s Manual for the DIEPSS [17]. 

2.3. Statistical Analysis 
Data analysis was conducted using the PASW Statistics 18 software (SPSS Japan institute 2009). The compari-
son of demographic indices between employment and unemployment groups was carried out using unpaired 
t-test or Mann-Whitney U test. Next, using the analysis of covariance test (ANCOVA) including the variables 
that showed significant differences in the preceding comparison as a covariate, cognitive function between the 
two groups was compared. Finally, a logistic regression analysis was performed to explore which of clinical va-
riables that showed significant differences in the comparison would be independent variables for employment.  

2.4. Ethical Considerations and Conflict of Interest 
This study was approved by the Ethics Committee of Tokushima University Hospital. The authors declare that 
they have no conflicts of interest. All authors certify their responsibility for the manuscript.  

3. Results 
The differences in cognitive function as well as clinical indices between employment and unemployment groups 
were shown in Table 1. The BACS score was standardized by creating z-scores whereby the healthy control  
 
Table 1. Demographic characteristics of subjects (mean ± SD).                                                               

  Employment Unemployment P value 

N (men/women)  17 (4/13) 44 (29/15)  

Age (years)  39.50 ± 13.75 40.38 ± 11.65  

Education (years)  13.88 ± 2.01 13.23 ± 2.04  

Duration of illness (years)  13.93 ± 7.94 16.11 ± 9.73  

Number of hospitalizations  1.71 ± 1.65 2.32 ± 2.55  

Dose of antipsychotics 
(mg/day)†  516.00 ± 615.34 691.09 ± 448.92 P = 0.042) 

Dose of anti-Parkinson drug 
(mg/day)‡  2.41 ± 2.80 2.24 ± 2.29  

PANSS 
Positive syndrome 10.94 ± 3.77 14.23 ± 4.86 P = 0.012) 

Negative syndrome 15.00 ± 5.77 19.23 ± 6.64 P = 0.031) 

CDSS  1.53 ± 1.88 3.80 ± 3.30 P = 0.012) 

DIEPSS  0.76 ± 1.20 1.93 ± 2.62  

BACS (Z-score) 

Verbal memory −0.92 ± 1.24 −1.98 ± 1.18 P < 0.011) 

Working memory −0.79 ± 1.16 −1.40 ± 1.95 P = 0.052) 

Motor speed −1.21 ± 1.57 −2.05 ± 1.62  

Attention and speed of  
information processing −0.95 ± 1.12 −1.93 ± 1.12 P < 0.011) 

Verbal fluency −0.49 ± 1.06 −0.95 ± 1.12  

Executive function −0.78 ± 1.34 −1.36 ± 2.13  
†Chlorpromazine equivalent, ‡Biperiden equivalent. PANSS, Positive and Negative Syndrome; CDSS, Calgary Depression Scale for Schizophrenia; 
DIEPSS, Drug Induced Extra-Pyramidal Symptoms Scales; BACS, Brief Assessment of Cognition in Schizophrenia. 1)Unpaired t-test, 2)Mann-Whit- 
ney U test. 
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mean was set to zero and the standard deviation set to one. The control data were collected from our study [12]. 
The mean age of the healthy control subjects (n = 76) was 38.3 years (SD = 14.2). Z-scores of employment 
group (N = 17) and unemployment group (N = 44) were calculated based on the mean scores of healthy control 
subject. Z-scores of employment group were −0.92 (SD = 1.24) for verbal memory, −0.79 (SD = 1.16) for 
working memory, −1.21 (SD = 1.57) for motor speed, −0.95 (SD = 1.12) for attention and speed of information 
processing, −0.49 (SD = 1.06) for verbal fluency, and −0.78 (SD = 1.34) for executive function. Z-scores of 
unemployment group were −1.98 (SD = 1.18) for verbal memory, −1.40 (SD = 1.95) for working memory, −2.05 
(SD = 1.62) for motor speed, −1.93 (SD = 1.12) for attention and speed of information processing, −0.95 (SD = 
1.12) for verbal fluency, and −1.36 (SD = 2.13) for executive function. As for the comparison between the em-
ployment and unemployment groups, there were significant differences in verbal memory (t(59) = −3.09, p < 
0.01), working memory (U = 191.50, p = 0.05), and attention and speed of information processing (t(59) = −3.08, 
p < 0.01) between the two groups. Dose of antipsychotics (U = 243.50, p = 0.04), positive syndrome (U = 
216.00, p = 0.01) and negative syndrome (t(59) = 2.31, p = 0.03) scores of the PANSS, and the CDSS score (U = 
215.50, p = 0.01) showed significant differences between the two groups. ANCOVA as taking dose of antipsy-
chotics, scores of positive and negative syndromes of the PANSS, the CDSS score as a covariate showed signif-
icant differences in verbal memory (F(1, 58) = 5.50, p = 0.02) and attention and speed of information processing 
scores (F(1, 58) = 4.92, p = 0.03) between the two groups. Logistic regression analysis showed that employment 
was significantly predicted by the BACS verbal memory score (x2 = 16.09, df = 2, p = 0.01) and the CDSS score 
(x2 = 16.09, df = 2, p = 0.02). 

4. Discussion 
The results of this study indicated that there were significant differences in cognitive function, and clinical 
symptoms between employment and unemployment groups. The differences in cognitive function between the 
two groups have been reported previously. McGurk et al. (2000) reported that there were significant differences 
in working memory, verbal memory and vigilance between the two groups. However, the study did not show 
any difference in positive and negative symptoms. On the other hand, several studies demonstrated that psycho-
pathology might be more important than cognitive function with regard to functional outcomes [7] [8] [18]. In 
the present study, we found that both cognitive function and clinical symptoms are related to employment. 
Among the BACS domains, verbal memory and attention and speed of information processing remained signif-
icant even after statistically eliminating the effect of other clinical factors. Our results are consistent with Kane-
da et al.’s report (2010) indicating that neurocognitive performance in verbal working memory and attention 
might be important to improve employment outcome. The results of logistic regression analysis showed that 
employment could be significantly predicted by the verbal memory function and depressive level in Japanese 
schizophrenia patients. Verbal memory has been reported to be important cognitive domain that affects social 
function [5] [6] [19] [20]. In addition, depressive symptoms have been found to affect schizophrenia patient’s 
quality of life and life skills [21]-[23]. The present results also suggest that depressive symptom is an important 
variable for employment. Since some treatment modalities such as cognitive behavior therapy and cognitive re-
mediation therapy have been found to be effective for depression and cognitive impairment of schizophrenia pa-
tients [24] [25], it is suggested that treatment efforts should focus on improving verbal memory and depression 
in order to achieve better employment. The current study has some limitations. The sample size was relatively 
small. In addition, the subjects showed relatively mild symptoms. Therefore, there is a possibility that our results 
do not reflect the characteristics of the whole schizophrenia patients. 

5. Conclusion 
The present study showed that employment was significantly predicted by verbal memory and depression. The 
results suggest that improving verbal memory and depression may lead to employment in Japanese schizophre-
nia patients. 
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