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Abstract

Background: Social dysfunction is associated with decreased ac-
tivity, employment difficulties, and poor prognosis in patients with 
schizophrenia. Cognitive functions, such as attention and processing 
speed, have been implicated in the social functions of schizophre-
nia patients; however, the relationship between cognitive functions 
and social functions remains unclear. Thus, understanding the fac-
tors that influence social functioning can aid the development of 
therapeutic strategies for schizophrenia. Herein, we retrospectively 
analyzed factors that influence social functioning in patients with 
schizophrenia.

Methods: Patient background, intelligence quotient (IQ) scores, 
Japanese version of the Brief Assessment of Cognition in Schizo-
phrenia (BACS-J) scores, the dose of antipsychotic drugs, Positive 
and Negative Syndrome Scale (PANSS) scores, and the factors in-
fluencing each subscale of the Japanese version of the Social Func-
tioning Scale (SFS-J) were evaluated using univariate and multi-
variate analyses. The Bonferroni correction was applied to evaluate 
the correlation between each factor in the univariate analysis. In 
multivariate analysis, independent variables were selected using a 
stepwise method. In each model, considering the sample size, the 
maximum number of variables extracted using the stepwise method 
was set to three. We then calculated the standard partial regression 
coefficient (standard β) between the SFS-J subscale scores and each 
factor.

Results: Data from 36 patients were analyzed. The average age, ill-

ness duration, and total length of hospitalization were 57.8 years, 34.8 
years, and 196.7 months, respectively. Of the seven significant cor-
relations with the SFS-J subscale in the univariate analysis, only three 
were significant in the multivariate analysis model. According to the 
multivariable model, BACS-J verbal fluency positively correlated 
with SFS-J withdrawal, interpersonal communication, and employ-
ment/occupation. Moreover, BACS-J token motor and educational 
history were positively correlated with SFS-J recreation and SFS-J 
employment/occupation, respectively. PANSS scores, IQ scores, and 
doses of antipsychotic drugs did not show clear associations with 
SFS-J scores.

Conclusions: In conclusion, there were significant correlations be-
tween BACS-J subscale scores for cognitive functioning and SFS-J 
subscale scores for social functioning in patients with schizophrenia.

Keywords: Brief assessment of cognition in schizophrenia; Cognitive 
function; Social functioning scale; Social function; Schizophrenia

Introduction

Schizophrenia is a chronic psychiatric disorder with a rela-
tively high incidence and lifetime prevalence of 0.87% [1]. 
The core symptoms of schizophrenia include positive symp-
toms such as hallucinations and delusions, negative symptoms 
such as decreased motivation and apathy, cognitive dysfunc-
tion, and social dysfunction. Social dysfunction refers to an 
impaired ability to properly perform daily social activities and 
maintain one’s social life [2], and decreased social functioning 
has been reported in patients with schizophrenia and mental 
disorders [3-6]. Notably, social dysfunction is associated with 
recurrence [7], decreased activity [8], difficulty in employ-
ment/occupation [9], increased medical costs [10], and poor 
prognosis in schizophrenia patients. Thus, understanding the 
factors that influence social functioning can aid the develop-
ment of therapeutic strategies for schizophrenia.

Several studies have investigated the cognitive and social 
functioning of patients with schizophrenia. Improvements in 
cognitive function have been reported to affect social function 
in schizophrenia [11-14]. According to Green et al, functional 
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prognosis in schizophrenia is influenced by cognitive func-
tions, such as attention, language, memory, and information 
processing [15]. Velligan et al reported that the cognitive func-
tion of verbal memory affects community outcomes, while ex-
ecutive functioning affects employment/occupation and activi-
ties of daily living [16].

The Brief Assessment of Cognition in Schizophrenia 
(BACS) is a tool used to assess cognitive function in patients 
with schizophrenia [17-19]. Tominaga et al demonstrated that 
BACS scores for attention and information processing speed 
are significantly correlated with social functioning [20]. Ad-
ditionally, Sumiyoshi et al [21] reported a simple correlation 
between social functioning as evaluated using the Social Func-
tioning Scale (SFS) [17] and cognitive functioning as evalu-
ated using the BACS. In contrast, Addington et al and Zuo et al 
found no significant relationship between cognitive and social 
function in patients with schizophrenia [22, 23]. Furthermore, 
in a meta-analysis of 73 studies on schizophrenia, Ventura et 
al reported that the association between cognitive function and 
functional outcomes in schizophrenia was mediated by the se-
verity of negative symptoms [24]. As described above, there is 
no consensus on the relationship between cognitive and social 
functioning in schizophrenia.

Social functioning is affected by various factors, such as 
age, medication [25, 26], cognitive functions [3], thalamic vol-
ume reduction [27], social factors, and lifestyle habits [28]. 
Green et al reported that 20-60% of the functional prognosis 
in patients with schizophrenia can be explained by cognitive 
function [29]. Both cognitive and social functions contain vari-
ous domains, and there may be links between some domains 
involved in cognitive and social functioning. Accordingly, we 
hypothesized that there is a relationship between some do-
mains of cognitive and social functions and conducted a study 
on patients with schizophrenia.

Materials and Methods

Patients

In this retrospective study, we analyzed the data of patients 
who were admitted to Okabe Hospital from April 2018 to De-
cember 2019 and met the diagnostic criteria for schizophrenia 
as outlined in the Diagnostic and Statistical Manual of Mental 
Disorders, fifth Edition (DSM-5). All patients included in this 
study were diagnosed with schizophrenia by at least two expe-
rienced psychiatrists. This study included patients with data on 
sex, age, duration of illness, educational history, length of hos-
pitalization, Positive and Negative Syndrome Scale (PANSS) 
scores [30, 31], Japanese adult reading test of 50 kanji char-
acters (JART50) scores, a chlorpromazine-equivalent dose 
of antipsychotic drugs (CPZ-equivalent dose), and Japanese 
version of the BACS (BACS-J) subscale scores. The exclu-
sion criteria were atypical headache, head injury with loss of 
consciousness, chronic lung disease, kidney disease, chronic 
liver disease, active cancer, cerebrovascular disease, thyroid 
disease, epilepsy, substance-related disorders, steroid use, and 
intellectual disability.

Ethical considerations

This study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki and complied with the 
ethical guidelines for medical research in humans provided by 
the Ministry of Health, Labor, and Welfare in Japan. This study 
was approved by the Ethics Committee of Okabe Hospital (ap-
proval no. 5: August 5, 2021).

Participants were not required to provide informed con-
sent because this retrospective analysis used anonymous clini-
cal data. We provided an opt-out document on the website of 
Okabe Hospital to allow the study subjects to decline the use 
of their data.

Basic data and assessments

Schizophrenia symptoms were evaluated using the PANSS, 
which includes seven items for positive and negative symp-
toms and 16 items for general psychopathology [19, 20]. The 
JART50 was used to perform a premorbid intelligence quotient 
(IQ) evaluation. Moreover, the JART50 evaluates an individu-
al’s ability to read 50 kanji characters and has been confirmed 
to be compatible with the Wechsler Adult Intelligence Scale 
(WAIS-III) [32, 33]. The CPZ-equivalent dose was calculated 
using the method described by Inada et al [34].

SFS

Social functioning was assessed using the self-reported Japa-
nese version of the SFS (SFS-J) [35]. It assesses social function-
ing in several areas and is specifically designed for schizophre-
nia patients [17]. The SFS has seven subscales: 1) withdrawal 
(time spent alone, initiation of conversation, and social avoid-
ance), with a score range of 0 - 15 points; 2) interpersonal com-
munication (number of friends/having a romantic partner, and 
quality of communication), with a score range of 0 - 12 points; 
3) independence-performance (performance of skills necessary 
for independent living), with a score range of 0 - 39 points; 4) 
independence-competence (ability to perform skills necessary 
for independent living), with a score range of 0 - 39 points; 
5) recreation (engagement in a range of common hobbies, in-
terests, pastimes, etc.), with a score range of 0 - 45 points; 6) 
prosocial activities (engagement in a range of common social 
activities such as sports), with a score range of 0 - 66 points; 
and 7) employment/occupation (engagement in productive em-
ployment or a structured program with daily activities), with a 
score range of 0 - 10 points. The total score was the sum of the 
seven domain scores, ranging from 0 to 226 points. A higher 
score indicates a higher level of social functioning.

BACS

The BACS-J was used to evaluate cognitive function, and the 
raw score was converted to a Z-score in accordance with the 
methods described by Kaneda et al [36, 37]. The BACS battery 
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provides a brief, reliable, and valid test of global neuropsycho-
logical function [18, 19] and is widely used in schizophrenia 
research [38]. The BACS battery consists of six subtests: 1) 
verbal memory, with a score range of 0 - 75 points; 2) digit 
sequencing (working memory), with a score range of 0 - 28 
points; 3) token motor (motor speed), with a score range of 0 - 
100 points; 4) verbal fluency, with a score range of 0 - Inf; 5) 
symbol coding (attention), with a score range of 0 - 110 points; 
and 6) tower of London (executive function), with a score 
range of 0 - 22 points. All tests were scored by two trained oc-
cupational therapists at Okabe Hospital.

Statistical analysis

Descriptive statistics are expressed as n (%) and mean ± stand-
ard deviation. Spearman correlation coefficients were used to 
evaluate the correlation between SFS-J scores and each vari-
able. In the univariate analysis, Bonferroni correction was ap-
plied to reduce the risk of type I errors when assessing correla-
tions. Moreover, the correlation between each variable and the 
SFS-J score was also examined using the standard partial re-
gression coefficient (standard β). To assess standard β values, 
multiple regression analysis was performed using variables 
extracted from the following via a stepwise method: age, sex, 
educational history, duration of illness, the total length of hos-
pitalization, PANSS scores on each subscale (positive and neg-
ative symptoms, comprehensive psychopathology), JART50 
scores, CPZ-equivalent dose, and BACS-J subscale scores 
(verbal memory, digit sequencing, token motor, verbal fluency, 
symbol coding, and tower of London). In model 1, age, sex, 
educational history, duration of illness, the total length of hos-
pitalization, JART50 score, and BACS-J score were included 
as independent variables. In model 2, all variables from model 
1 were included along with a CPZ-equivalent dose. Model 
3 included all variables from model 2 as well as the PANSS 
scores. We then calculated the degrees-of-freedom-adjusted R2 

for the SFS-J subscales that were significantly related to the 
various variables in model 3. In each model, considering the 
sample size, the maximum number of variables extracted using 
the stepwise method was set to three. The significance level 
was set at < 0.05 on both sides. JMP ver. 13.2.1 was used for 
statistical analysis.

Results

Patient background characteristics

Of 148 inpatients with schizophrenia during the target peri-
od, 28 were excluded based on our initial exclusion criteria. 
Among the remaining 120 cases, 84 were excluded due to 
incomplete data, while the remaining 36 were analyzed (Fig. 
1). The patients’ background characteristics are presented in 
Table 1. The average age, illness duration, and total length of 
hospitalization were 57.8 years, 34.8 years, and 196.7 months, 
respectively.

Correlations between SFS-J scores and each variable

Bonferroni correction with a comparison number of 16 was 
applied to the P value of each correlation. The total length of 
hospitalization was negatively correlated with the SFS-J in-
dependence performance (r = -0.7119), independence-com-
petence (-0.6086), recreation (-0.5385), and the total score 
(-0.6861) (Table 2). BACS-J verbal fluency was positively 
correlated with SFS-J withdrawal (0.6893) and employment/
occupation (0.7239), and the tower of London was positively 
correlated with independence-performance (0.6941), inde-
pendence-competence (0.7377), and the total score (0.7546). 
Furthermore, the BACS-J mean was positively correlated with 
the SFS-J total score (0.698).

Figure 1. Flowchart of patient selection.
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Factors associated with SFS-J scores

There was a positive relationship between age and the SFS-
J independence competence in models 2 and 3 (Table 3). All 
models showed positive relationships between educational 
history and SFS-J employment/occupation. The total length 
of hospitalization was negatively correlated with the SFS-J 
independence-performance and independence-competence in 
model 1, recreation in models 1 and 3, and total score in model 
1. There was a positive relationship between the BACS-J to-
ken motor and SFS-J recreation in all models. Moreover, all 
models showed positive relationships between BACS-J verbal 
fluency and SFS-J withdrawal, interpersonal communication, 

and employment/occupation. No relationship was observed 
between BACS-J and SFS-J domains other than the above.

Table 4 shows the results of multiple regression analysis 
that showed a significant association with the SFS subscales 
in model 3. The degrees-of-freedom-adjusted R2 values for 
each model ranged from 0.271 to 0.623, indicating that each 
combination of independent variables had an impact on each 
subscale of the SFS.

Discussion

This retrospective study investigated the relationship between 

Table 1.  Demographic Variables

N 36
Sex (male) 19 (52.8%)
Age (years), mean ± SD 57.8 ± 13.3
BMI, mean ± SD 23.1 ± 2.8
Educational history (years), mean ± SD 12.1 ± 2.2
Duration of illness (years), mean ± SD 34.8 ± 12.7
Total length of hospitalization (months), mean ± SD 196.7 ± 163.9
JART50: predicted IQ, mean ± SD 95.1 ± 9.8
CPZ-equivalent dose, mean ± SD 681.4 ± 442.1
PANSS, mean ± SD
  Positive symptoms 18.6 ± 5.9
  Negative symptoms 25.6 ± 4.1
  Comprehensive psychopathology 46.7 ± 7.4
BACS-J (Z-score), mean ± SD
  Verbal memory -2.7 ± 1.1
  Digit sequencing -2.0 ± 1.6
  Token motor -2.7 ± 1.0
  Verbal fluency -1.9 ± 1.3
  Symbol coding -3.2 ± 1.4
  Tower of London -1.8 ± 2.3
  Mean -2.4 ± 1.1
SFS-J, mean ± SD
  Withdrawal 7.6 ± 2.5
  Interpersonal communication 4.7 ± 2.9
  Independence performance 16.3 ± 8.7
  Independence competence 16.4 ± 9.2
  Recreation 13.8 ± 8.4
  Prosocial activities 5.7 ± 9.0
  Employment/occupation 3.0 ± 3.9
  Total 67.5 ± 35.3

BMI: body mass index; IQ: intelligence quotient; JART50: Japanese adult reading test of 50 kanji characters; CPZ: chlorpromazine; PANSS: Positive 
and Negative Syndrome Scale; BACS-J: Japanese version of the Brief Assessment of Cognition in Schizophrenia; SFS-J: Japanese version of the 
Social Functioning Scale; SD: standard deviation.
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cognitive and social function domains in patients with schizo-
phrenia. In univariate analysis, 10 variables exhibited a signifi-
cant correlation with any subscale of the SFS-J. In the multi-
variate analysis, nine variables exhibited such correlations in 
model 1, six in model 2, and seven in model 3. Of the 10 sig-
nificant correlations with the SFS-J subscale in the univariate 
analysis, only three were found to be significant in the multi-
variate analysis of model 3. These results suggest that various 
factors influence each other, making it difficult to determine 
their true relationship. In this study, the results from multiple 
regression models suggest BACS-J verbal fluency positively 
correlated with SFS-J withdrawal, interpersonal communi-
cation, and employment/occupation; a positive relationship 
between BACS-J token motor and SFS-J recreation; and a 
positive relationship between educational history and SFS-J 
employment/occupation. Besides the above domains, no rela-
tionship between cognitive and social functions was observed.

According to Tominaga et al, BACS symbol coding (pro-
cessing speed) was associated with the total social function-
ing score, but not other cognitive domains [20]. Santosh et al 
reported that among cognitive functions, executive function, 
verbal working memory, attention, and verbal fluency are re-
lated to social functions [39]. These findings indicate that only 
some domains of cognitive function are related to the social 
function subscales, which is in line with our study. Similar to 
the results of our study, Bowie et al reported a significant rela-
tionship between vocabulary/language skills and interpersonal 
relationships in patients with schizophrenia [40]. Iwata et al re-
ported a significant correlation between verbal fluency and in-
terpersonal relationships in schizophrenia patients [41]. These 
reports are consistent with the results of our study and suggest 
a relationship between verbal fluency and social isolation and 
interpersonal relationships in patients with schizophrenia.

Moreover, this study revealed a relationship between ver-
bal fluency and employment. A study conducted by Kang et 
al reported a significant correlation between the Schizophre-
nia Cognitive Rating Scale and the Social and Occupational 
Functioning Assessment Scale in patients with schizophrenia 
[42]. Furthermore, McGurk et al conducted cognitive function 
training for patients with severe psychiatric disorders, mainly 
schizophrenia, and found that the employment rate of the train-
ing group was significantly higher than the non-training group 
after 1 year [12]. The results of this study are consistent with 
the previous report demonstrating a relationship between cog-
nitive function and employment. Previous studies have report-
ed that verbal and nonverbal fluency affects divergent thinking 
in schizophrenia [43, 44]. Other studies have suggested that 
impairments in divergent thinking may be associated with im-
paired interpersonal communication and impaired social func-
tion [45]. This may be because impairments in verbal fluency 
can make verbal communication more difficult in patients with 
schizophrenia. Similarly, impaired verbal fluency may affect 
employment/occupation through impairments in verbal com-
munication. These findings suggest the importance of verbal 
fluency in the social functioning of patients with schizophre-
nia.

Our analysis also indicated a positive relationship between 
the BACS-J token motor and SFS-J recreation. Previous stud-
ies have demonstrated a relationship between psychomotor Ta
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skills and social problem-solving abilities [15]. Furthermore, 
Akiyama et al reported that the token motor task of the cog-
nitive function evaluated using the BACS correlated with the 
SFS total score [46]. SFS-J recreation scores are based on basic 
daily activities, such as reading books, cooking, sewing, walk-
ing, playing games, and artistic/creative activities. Decreases 
in motor function may be related to decreases in work speed, 
which can affect activities such as sewing, playing games, and 
artistic activities. To our knowledge, the present study is the 
first to report a significant relationship between the BACS to-
ken motor and SFS recreation.

Social functioning is divided into intrapersonal and inter-
personal functioning, which involve internal and external mo-
tivation, respectively [47]. SFS withdrawal and interpersonal 
relationships correspond to interpersonal functioning, while 
SFS recreation corresponds to intrapersonal functioning [47]. 
The results of our study indicate that cognitive function may 
be related to both interpersonal and intrapersonal functioning 
depending on the cognitive domain. However, the fact that the 
relationship between cognitive function and social function 
was limited to some subscales may be due to the lack of con-
sideration of motivational data.

In this study, educational history positively associated 
with SFS-J employment/occupation. In school settings, coop-
eration and sociality are fostered through communication and 
other activities. Patients with limited education may face dif-
ficulties in employment owing to a decrease in opportunities to 
foster sociality. Additionally, a short educational history may 
lead to a decline in the abilities and skills required for employ-

ment. In contrast, SFS-J scores are not affected by the duration 
of illness or hospitalization, suggesting that social dysfunction 
in patients with schizophrenia is a core symptom that arises 
from the time of onset [4].

This study had several limitations. First, only 36 cases were 
included, and the sample size may have limited the scope of 
our analysis. Second, the variables included in the multivariate 
analysis were selected using a stepwise method under the limit 
of a maximum of three independent variables. Third, all pa-
tients were inpatients, and their characteristics may differ from 
those of the general population of schizophrenia patients. In 
schizophrenia, motivation has been believed to be an interven-
ing factor between cognitive and social functioning [47], yet 
motivation was not taken into account in this study. Finally, no 
sample-size estimation was performed in this study. The results 
of this study should be interpreted considering these factors.

Conclusions

Under the examination conditions, significant relationships be-
tween BACS-J verbal fluency and SFS withdrawal, interperson-
al communication, and employment/occupation were observed, 
as well as between BACS-J token motor and SFS recreation.
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Table 4.  Effects of Each Factor in Model 3 on SFS-J Subscales

Dependent variable Independent variable Estimated 
value SE t value P value Model 

P value
DF-ad-
justed R2

SFS-J withdrawal
CPZ-equivalent dose 0.0014 0.0009 1.67 0.1152 0.0003 0.623
BACS-J: verbal fluency 1.3616 0.2888 4.71 0.0003

SFS-J interpersonal communication
BACS-J: digit sequencing -0.6851 1.0575 -1.47 0.161 0.0365 0.271
BACS-J: verbal fluency 1.6373 0.575 2.85 0.0122

SFS-J independence-competence
Age -0.4579 0.1527 -3 0.0062 0.0119 0.282
Educational history 1.2868 0.7069 1.82 0.0812
CPZ-equivalent dose -0.007 0.0045 -1.57 0.1299

SFS-J recreation
Sex (male) 2.8071 1.5265 1.84 0.0872 0.0014 0.587
Total length of hospitalization -0.0367 0.0127 -2.9 0.0117
BACS-J: token motor 4.0514 1.573 2.58 0.022

SFS-J employment/occupation
Educational history 0.9123 0.3857 2.37 0.0319 0.0033 0.472
BACS-J: verbal fluency 1.306 0.599 2.18 0.0456

CPZ: chlorpromazine; BACS-J: Japanese version of the Brief Assessment of Cognition in Schizophrenia; DF: degrees of freedom; SFS-J: Japanese 
version of the Social Functioning Scale; SE: standard error.
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