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1  |  INTRODUC TION

Schizophrenia is a chronic psychiatric disorder that involves psycho-
sis. When symptoms worsen, there is a recurrence of psychosis and 
repeated hospitalization. A chronic course may involve social impair-
ments, which make it difficult for patients to continue occupational 
employment, thereby requiring a supportive living environment with 
social resources. A number of factors have been reported as contrib-
utors to readmission. These include race, age, number of previous 
admissions, physical comorbidities, substance use, and healthcare 

utilization.1- 5 Although the goals of treatment for schizophrenia 
include stable community living and prevention of readmission, a 
recent report by Chun et al found that a majority of patients were 
readmitted within 6 months.6 Similarly, a follow- up study of patients 
with schizophrenia revealed that the remission rate was recently im-
proving, but the recovery rate was approximately 30%.7 We have 
been implementing a psychosocial approach as a new treatment mo-
dality to complement psychotherapy and pharmacotherapy, with the 
goal of helping schizophrenic patients continue to live in the commu-
nity for more than one year after discharge. Since it is important to 
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Abstract
Background: We conducted a historical cohort study of patients with schizophrenia 
to identify more robust risk factors at discharge that contribute to readmission within 
a year.
Methods and Findings: The subjects underwent brief psychoeducation during hospi-
talization. Multivariate analysis was conducted using factors selected in the univariate 
analysis. Using logistic regression analysis, the number of hospital admissions (P = .01) 
and Schedule for Assessment of Insight Japanese version score (P = .04) were identi-
fied as risk factors for readmission, with odds ratios of 0.70 and 1.18, respectively.
Conclusions: These results suggest that improvement in insight and early intervention 
may lead to a more stable community life.
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maintain a certain level of social functioning, as well as remission of 
psychiatric symptoms in order to maintain community life, the prac-
tice guideline published by the American Psychiatric Association 
(APA) recommends the implementation of psychoeducational pro-
grams as part of psychosocial interventions.1 A systematic review 
reported that in addition to the usual care of patients with schizo-
phrenia, psychoeducation reduces readmission rates.8 We have de-
veloped and implemented a general brief psychoeducation program 
for inpatients with schizophrenia, which is conducted in voluntary 
groups in accordance with these reports.9,10 However, even with the 
addition of a psychoeducational program to the standard treatment, 
the readmission rate within one year was 22%. Some factors, such 
as living environment, Global Assessment of Functioning (GAF), 
previous number of hospital admissions, social resources, and sup-
port, are risk factors for readmission in patients with schizophrenia 
who have been treated with psychotherapy and antipsychotics.11 
Because standard treatment with psychoeducational programs is 
expected to have different effects compared with psychotherapy 
and antipsychotic therapy, different risk factors may be involved re-
garding readmission.

We previously explored risk factors for readmission in patients 
with schizophrenia who underwent a psychoeducation program and 
reported multiple risk factors.10 However, the study did not research 
factors such as comorbidities, long- acting injection (LAI), and social 
resources and support on discharge that may have a significant impact 
on readmission. Additionally, that study only investigated the individ-
ual effects of several possible risk factors and did not adjust for con-
founding factors. To make psychoeducation programs more effective, 
we need to more broadly and accurately identify risk factors for read-
mission in patients who have received standard treatment, including 
psychoeducation. If risk factors for readmission could be identified at 
the time of discharge from the end of the psychoeducation program, 
healthcare workers would be able to provide patients with additional 
care during hospitalization and focused care after discharge, resulting 
in reduction in readmission. Therefore, we conducted a historical co-
hort study to identify robust risk factors for readmission within one 
year of discharge at the time of hospital discharge.

2  |  METHODS

2.1  |  Subjects

The subjects of this study were patients who were diagnosed as 
schizophrenic by psychiatrists using the International Classification 
of Diseases 10 between 2010 and 2016 at the Showa University 
Karasuyama Hospital. During hospitalization, the subjects underwent 
psychoeducation programs in addition to standard therapy and were 
discharged within one year after completing the programs. Exclusion 
criteria were as follows: (1) not participating in any of the psychoedu-
cation programs, either disease (diagnosis, treatment, and prognosis) 
or pharmacotherapy, (2) transferred to another medical institution 
after discharge, (3) discharge without a valid reason, (4) discharge 

with next scheduled hospitalization, and (5) more than three courses 
of psychoeducation programs before discharge. The program used 
in this study was prepared in accordance with the APA guideline.1 
Inclusion criteria for the psychoeducation program were as follows: 
patients who were admitted in the sub- acute phase and aimed to be 
discharged to the social community. Programs were held in the open 
space of the ward where other patients were present as spectators. 
The psychoeducation program consists of eight sessions, including a 
lecture and group discussion of 30 mins each.9 The psychoeducation 
program provides participants key information on symptoms, psy-
chosocial interventions, medications, side effects, and relapse pre-
vention, along with social skill training and visit to psychiatric day care 
service center. The psychoeducation program assessed in this study 
was based on a standard textbook of psychoeducation programs that 
have been found useful in previous reports. The quality of the psy-
choeducation program was ensured by limiting its availability only to 
staff members who had received adequate prior training and by oper-
ating each section of the program after sufficient discussions among 
the staff. This study complies with the provisions of the Declaration of 
Helsinki revised in 2013. This study was approved by the Institutional 
Review Board of Showa University Karasuyama Hospital.

2.2  |  Measures

The outcome of the study was readmission for worsening of symp-
toms or suicide within a year after discharge. The risk factors listed 
in Table 1 were investigated before and after the program, and at 
discharge. The values of each factor were extracted from medical 
records. In cases where data were lacking, we directly interviewed 
a primary doctor. A conversion table prepared by Inada and Inagaki 
was used to convert doses of antipsychotics to Chlorpromazine 
(CPZ) equivalents.12

Several rating scales are used to objectively evaluate the pa-
tients in this study. Psychiatric symptoms were assessed using both 
the Positive and Negative Syndrome Scale (PANSS) and the Brief 
Psychiatric Rating Scale (BPRS), both of which are common rating 
scales for schizophrenia.13,14 The Schizophrenia Cognition Rating 
Scale Japanese version (SCoRS- J) was used to assess cognitive func-
tion. It was developed to evaluate the degree of cognitive impairment 
directly related to daily functioning of patients with schizophrenia.15 
The Schedule for Assessment of Insight Japanese version (SAI- J) 
score, an objective rating scale, was used to assess insight.16 The 
SAI- J is a semi- structured interview used to measure three insight di-
mensions, such as awareness of illness, awareness of symptoms, and 
recognition of the need for treatment. Higher SAI- J scores indicate 
greater insight. Social functioning was measured with the objective 
and simple Global Assessment of Functioning (GAF), which covers all 
levels of functioning.17 GAF scale is used to measure psychological, 
social, and occupational functioning on a hypothetical continuum 
of mental health illness by determining how much a person's symp-
toms affect their day- to- day life on a scale of 0 to 100. Adherence 
was assessed using the subjective Drug Attitude Inventory 10- item 
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(DAI- 10) scale.18 For the PANSS and BPRS, which are the rating 
scales for psychiatric symptoms, the values at the beginning of the 
program were used to evaluate the effects of psychiatric symptoms 
at the time of program participation on the outcomes. For the GAF, 
SAI- J, DAI- 10, and SCoRS- J, the values at the end of the program 
were used to evaluate the impact of the improved condition on out-
comes. For other items, data at the time of discharge were used.

2.3  |  Statistical analysis

Subjects who met the outcome were defined as the readmission 
group and those who did not were defined as the nonreadmission 

group. A univariate analysis was conducted to exclude factors that 
were not clearly relevant to maintain the detection sensitivity of 
a multivariate analysis. In the univariate analysis, P < .10 was set 
to ensure that related factors were not missed. The difference in 
each factor between the two groups was evaluated using univari-
ate analysis (P < .10), in which t test was used for continuous vari-
ables and chi- square or Fisher's test was used for nominal variables. 
Multivariate analysis was subsequently conducted using the factors 
selected in the univariate analysis. In the multivariate analysis, we 
performed logistic regression analysis (stepwise method) with read-
mission as the dependent variable and the factors selected in the 
univariate analysis as covariates. We calculated the factors and odds 
ratios that independently contributed to readmission (P < .05). SPSS 
Statistics 25 (IBM Japan) was used to perform statistical analysis.

3  |  RESULTS

A total of 117 subjects were included in this study. Table 1 shows 
the characteristics of the subjects. The mean age of the subjects was 
42.4 ± 11.5 years. Twenty- eight patients were admitted for the first 
time. Twenty- eight subjects (23.9%) received LAI, and 98 (83.8%) 
were discharged from the hospital using social resources and sup-
port. Thirty- one patients (26.5%) were readmitted within one year. 
The 31 patients in the readmission group and 86 patients in the non-
readmission group were analyzed.

Table 2 shows the results of the univariate analysis. Significant 
differences were found in the number of hospital admissions 
(P < .01), BPRS score (P = .09), SAI- J score (P = .01), SCoRS- J score 
(P = .01), and LAI (P = .09). However, there was no significant differ-
ence regarding the use of social resources and support.

Since there was no multicollinearity among the factors extracted 
in the univariate analysis, multivariate analysis was performed in-
cluding all factors. Table 3 shows the results of multivariate analysis. 
Logistic regression analysis identified the number of hospital admis-
sions (P = .01) and SAI- J score (P = .04) as risk factors for readmis-
sion, with odds ratios (95% Confidence Interval) of 0.70 (0.53- 0.93) 
and 1.18 (1.01- 1.40), respectively. This means that the risk of read-
mission increases 1.43 times for each additional previous hospital-
ization and 1.18 times for each decrease in the SAI- J score.

4  |  DISCUSSION

We extensively studied risk factors for readmission in patients with 
schizophrenia who underwent a psychoeducation program. We 
found that the number of hospital admissions and SAI- J score were 
independently associated with readmission. The number of hospital 
admissions has been reported as a risk factor in several studies with 
different patient settings,11 and our results support these reports. 
The number of previous admissions was shown to be a robust factor 
associated with readmission, regardless of the psychoeducational 
program or current treatment.

TA B L E  1  Characteristics of the patients included in this study 
(n = 117)

Variables Mean ± SD, n (%)

Age [years] 42.4 ± 11.5

Gender, male/female 53 (45.3)/64 (54.7)

Admitted, involuntary/voluntary 103 (88.0)/14 (12.0)

Number of hospital admissions 3.9 ± 3.6

Diabetes mellitus, yes/no 6 (5.1)/111 (94.9)

History of substance use, yes/no 6 (5.1)/111 (94.9)

History of alcohol addiction, yes/no 12 (10.3)/105 (89.7)

PANSS 88.9 ± 21.8

BPRS 49.5 ± 14.5

GAFa 59.4 ± 10.5

SAI- Ja 15.5 ± 4.0

DAI- 10a 4.8 ± 4.9

SCoRS- Ja 34.1 ± 11.2

Clozapine, yes/nob 2 (1.7)/115 (98.3)

Electro Convulsive therapy, yes/nob 21 (17.9)/96 (82.1)

Long- acting injection use/not useb 28 (23.9)/89 (76.1)

Chlorpromazine equivalent dose [mg]b 958.8 ± 565.7

Social resources and support

Members in household, alone/with familyb 60 (51.3)/57 (48.7)

Living arrangement, own home/residential 
careb

97 (82.9)/20 (17.1)

Psychiatric day care, use/not useb 57 (48.7)/60 (51.3)

Community occupational therapy, use/ 
not useb

22 (18.8)/95 (81.2)

Employment Services, use/not useb 14 (12.0)/103 (88.0)

Psychiatric home- visit nursing care, use/
not useb

62 (53.0)/55 (47.0)

Note: Measured at the beginning of psychoeducation.
Abbreviations: BPRS, Brief Psychiatric Rating Scale; DAI- 10, Drug 
Attitude Inventory- 10 items; GAF, Global Assessment of Functioning; 
PANSS, Positive and Negative Syndrome Scale; SAI- J, Schedule for 
the Assessment of Insight Japanese version; SCoRS- J, Schizophrenia 
Cognition Rating Scale Japanese version.
aMeasured at the end of psychoeducation.
bMeasured at discharge.
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The SAI- J score is a novel factor that was identified in this study 
as an independent risk factor associated with readmission. Poor in-
sight has been found to be associated with higher risks of relapse and 
readmission.19 Insight has also been reported to be associated with 
adherence and community functioning.20 Lysaker et al concluded 
that lack of insight can lead to worsening symptoms secondary to 

poor treatment adherence and therapeutic alliance. This results in 
impaired community functioning.21 In this study, both the DAI- 10, 
a measure of medication adherence, and the GAF, a measure of so-
cial functioning, tended to score lower in the readmission group, but 
the differences were not significant. The SAI- J score includes a com-
prehensive and objective assessment of need and insight regarding 

TA B L E  2  Univariate analysis of risk factors for candidate readmission

Variables

Readmission (n = 31) Non readmission (n = 86)

PMean ± SD, n (%) Mean ± SD, n (%)

Age [years] 42.7 ± 12.4 42.3 ± 11.3 .85

Gender, male/female 13(41.9)/18(58.1) 40(46.5)/46(53.5) .66

Admitted, involuntary/voluntary 27(87.1)/4(12.9) 76(88.4)/10(11.6) 1.00

Number of hospital admissions 6.0 ± 4.9 3.1 ± 2.7 <.01*

Diabetes mellitus, yes/no 3(9.7)/28(90.3) 3(3.5)/83(96.5) .19

History of substance use, yes/no 3(9.7)/28(90.3) 3(3.5)/83(96.5) .19

History of alcohol addiction, yes/no 5(16.1)/26(83.9) 7(8.1)/79(91.9) .30

PANSS 88.7 ± 19.3 88.9 ± 22.7 .97

BPRS 53.5 ± 16.9 48.1 ± 13.5 .09*

GAFa 56.7 ± 8.4 60.3 ± 11.1 .14

SAI- Ja 13.8 ± 3.7 16.1 ± 4.0 .01*

DAI- 10a 3.8 ± 5.4 5.2 ± 4.6 .18

SCoRS- Ja 39.3 ± 12.1 32.2 ± 10.4 .01*

Clozapine, yes/nob 0(0.0)/31(100.0) 2(2.3)/84(97.7) 1.00

Electro convulsive therapy, yes/nob 7(22.6)/24(77.4) 14(16.3)/72(83.7) .43

Long- acting injection use/not useb 4(12.9)/27(87.1) 24(27.9)/62(72.1) .09*

Chlorpromazine equivalent dose [mg]b 1027.3 ± 602.2 934.1 ± 553.5 .43

Social resources and support

Members in household, alone/with familyb 17(54.8)/14(45.2) 43(50.0)/43(50.0) .64

Living arrangement, own home/residential careb 28(90.3)/3(9.7) 69(80.2)/17(19.8) .20

Psychiatric day care, use/not useb 15(48.4)/16(51.6) 42(48.8)/44(51.2) .97

Community occupational therapy, use/not useb 7(22.6)/24(77.4) 15(17.4)/71(82.6) .53

Employment services, use/not useb 3(9.7)/28(90.3) 11(12.8)/75(87.2) .76

Psychiatric home- visit nursing care, use/not useb 15(48.4)/16(51.6) 47(54.7)/39(45.3) .55

Note: Measured at the beginning of psychoeducation.
Abbreviations: BPRS, Brief Psychiatric Rating Scale; DAI- 10, Drug Attitude Inventory- 10 items; GAF, Global Assessment of Functioning; PANSS, 
Positive and Negative Syndrome Scale; SAI- J, Schedule for the Assessment of Insight Japanese version; SCoRS- J, Schizophrenia Cognition Rating 
Scale Japanese version.
aMeasured at the end of psychoeducation.
bMeasured at discharge.
*P < .1 vs. readmission; n = 31 (26.5%) for readmission, n = 86 (73.5%) for nonreadmission.

TA B L E  3  Multivariate analysis of factors associated with readmission

B OR (95% CI) P

Number of hospital admission −0.36 0.70 (0.53- 0.93) 0.01

SAI- J 0.17 1.18 (1.01- 1.40) 0.04

Long acting injection −2.17 0.11 (0.01- 1.18) 0.07

Note: P < .1 vs. readmission.
Abbreviations: B, Regression coefficient; CI, confidence Interval; OR, odds ratio; SAI- J, Schedule for the Assessment of Insight Japanese Version.
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treatment and medication, and is thought to have been extracted 
to sensitively indicate readmission. We previously reported that 
SCoRS- J after a psychoeducation program may be associated with 
readmission.10 In this study, SCoRS- J was significantly different in 
the univariate analysis, but was not identified as a risk factor in the 
multivariate analysis. As a report suggested that clinical insight is 
associated with cognitive functions,22 we examined the multicol-
linearity of both factors, but found no correlation. The results sug-
gest that the SAI- J may be more sensitive regarding readmission than 
the SCoRS- J.

On the one hand, LAI of antipsychotics use was thought to 
be a factor that reduced readmission, but was not shown to be 
associated with it. LAI of antipsychotics has continued effect for 
2- 4 weeks with a single intramuscular injection. LAIs have been 
reported to be partially superior to oral medications in prevent-
ing relapse and reducing number of hospitalizations.23 The APA 
guidelines suggest the use of LAIs for patients with a history of 
poor or uncertain adherence.24 We previously reported a signif-
icant increase in DAI- 10 scores after attending a psychoeduca-
tional program.10 In the present study, we hypothesized that the 
psychoeducation program— similar to the LAI— may have improved 
medication adherence.

Based on the PANSS and the CPZ- equivalent dose of anti-
psychotic drugs, the subjects of this study are likely to be similar 
to the general Japanese schizophrenic population.25,26 The one- 
year readmission rate in our study was 26.5%, which seems to be 
comparable to the approximately 30% readmission rate in Japan. 
The subjects were mostly middle- aged, had less physical comor-
bidities, and used substances at a lower rate than the Western 
population. This difference may be attributed to the different 
approach in Japan regarding health promotion and drug regula-
tion compared with Western countries. On the other hand, the 
utilization rate of social resources and support was high (83.8%). 
Donisi et al reported that receiving benefits (pension, a service- 
connected disability, or other welfare benefits) influence readmis-
sion.11 Therefore, we assessed whether lack of social resources 
and support can be considered as a risk factor; and our observa-
tions ruled out this possibility.

One of the limitations of this study, which is a problem associ-
ated with historical cohort studies, is that we were unable to ad-
equately track the outcomes of patients who were transferred to 
other medical institutions after discharge. We attempted to follow 
these subjects as closely as possible, but were unable to do so com-
pletely. The reasons for transferring patients after discharge were 
mostly geographical. The exclusion of these subjects would have 
had little effect on the results of the analysis. The results of this 
study can be universally adapted if their reproducibility is validated 
in another population. Second, while assessing the risk associated 
with the lack of social resources and support, we did not prescribe 
any content. Most of the subjects received social resources and 
support; however, differences in the content may have influenced 
the results. Additional research may be needed to assess the de-
tailed impact of social welfare services. Third, the psychoeducation 

program in this study was conducted as a part of the inpatient treat-
ment and we only included patients who had experienced an out-
come that required hospitalization. Therefore, it is not applicable as 
a risk factor for patients who have never been hospitalized. Further 
study is needed to examine the efficacy of the psychoeducation pro-
gram in reducing hospitalization and risk factors when it is used in 
an outpatient setting early in life for patients who have never been 
hospitalized.

In this study, the PANSS or BPRS, which shows the psychiat-
ric symptoms of the subjects, adopted the total score as a factor. 
However, the individual effects of the PANSS or BPRS constructs 
were not examined to avoid the risk of multiple analyses and mul-
ticollinearity in the statistical analysis. Further research may be 
needed to examine how each component affects the outcome. In 
this study, understanding of the psychoeducation program by the 
subjects was not directly assessed. In the psychoeducation pro-
gram, subjects were given a questionnaire after each section, and 
individual support was provided to subjects who had an insufficient 
understanding. Following- up with the subjects helped us achieve a 
level of understanding of the psychoeducation program to a certain 
degree. Furthermore, it was our understanding that the same quality 
of effect was achieved. Additional studies may be needed to exam-
ine the effect of the subjects’ understanding of the program on their 
readmission.

Since insight subsequent to the implementation of a psycho-
educational program is important for its effectiveness, it may be 
useful to modify the content of the program to focus on insight. 
Furthermore, the program could be made even more useful by incor-
porating individualized responses, such as implementing additional 
programs for patients with low SAI- J scores after psychoeducation.

In this study, we found that the number of hospital admissions 
and SAI- J score may be robust risk factors for readmission in pa-
tients with schizophrenia who underwent a psychoeducation pro-
gram. Based on these results, improvements to the psychoeducation 
program and its early introduction in treatment may lead to a more 
stable community life for patients with schizophrenia.
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