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Background
Prior investigations have indicated that the stigma re-
lated to patients with schizophrenia is a global problem
[1]. Patients with serious mental illnesses, such as
schizophrenia, have been reported to encounter different
forms of stigmatization [2, 3]. Corrigan et al. categorized
these types of stigma into “public stigma,” “self-stigma,”
and “label avoidance” [4]. Self-stigma arises when people
with psychiatric disorders who live in a society that en-
dorses stigmatizing ideas internalize such ideas and be-
lieve that they are less valuable because they have a
mental illness [5]. Watson et al. hypothesized that self-
stigma develops through three sequential processes:
stereotype awareness, stereotype agreement, and self-
concurrence [6]. Self-stigma has a negative effect on pa-
tients with mental illness (e.g., low self-esteem and self-
efficacy, reduced quality of life (QOL), and depressive
symptoms) [6–12]. Moreover, self-stigma can also be a
barrier to recovery and negatively influence treatment
adherence [13–17].
In a recent meta-analysis, higher levels of autistic

symptoms in patients with schizophrenia-spectrum
disorders were identified compared with healthy con-
trols [18]. Furthermore, higher levels of autistic traits
have recently been associated with poorer social func-
tioning in patients with psychosis, and autism
spectrum traits have been found to be predictors of
1-year poor recovery outcomes in patients with a
first-episode psychosis [19, 20].
Exploring the hypothesis that patients with

schizophrenia-spectrum disorders exhibiting a higher
level of autistic symptoms would have difficulty in cop-
ing with stigmatization due to reduced communication
skills and cognitive flexibility and would be more likely
to internalize stigma than those with fewer autistic
symptoms, our recent investigation revealed a significant
association between autistic symptoms and self-stigma
in patients with schizophrenia-spectrum disorders [21].
Considering that self-stigma is associated with depres-
sive symptoms and recovery, our previous findings sug-
gested that autistic symptoms could also directly or
indirectly correlate with the other three factors.
Elucidation of how self-stigma and autistic and depres-

sive symptoms affect recovery may provide meaningful
insight into the psychological structure of recovery and
help inform effective interventions for recovery in pa-
tients with schizophrenia-spectrum disorders. Therefore,
this study aimed to better elucidate the relationship be-
tween autistic and depressive symptoms, self-stigma, and

recovery in patients with schizophrenia-spectrum disor-
ders using structural equation modeling (SEM) analysis.

Methods
Participants
We recruited 110 patients at the Miyagi Psychiatric Cen-
ter with schizophrenia-spectrum disorders from March
2019 to November 2019 to assess their symptoms of aut-
ism, self-stigma, and depression, as well as the extent of
recovery. Psychological assessment data were collected
from each patient according to a method described in a
previous study [21]. All psychological data were success-
fully obtained from 105 patients (three patients with-
drew consent and two did not complete the
questionnaires). Two psychiatrists diagnosed participants
with schizophrenia (n = 102), schizoaffective disorder
(n = 2), or delusional disorder (n = 1) using the Diagnos-
tic and Statistical Manual of Mental Disorders Fifth Edi-
tion (DSM-5). We excluded patients with intellectual
disabilities or organic psychiatric disorders as well as
those aged > 20 years. Furthermore, patients with comor-
bid substance use disorders were excluded because of
the effect of comorbidities on depressive symptoms.
During the participant recruitment process, the re-
searcher fully explained the contents of this study to
each inpatient and outpatient in the acute care ward.
Written informed consent was obtained from each par-
ticipant. Among the inpatients, those who were assessed
by the physician as having improved acute psychiatric
symptoms and who were permitted to participate in the
study were included. The duration of hospitalization at
the time of evaluation (± standard deviation [SD]) was
53.0 ± 61 days (Table 1), and only 1 of 50 patients had
been hospitalized for > 6 months.
This study was conducted in accordance with the prin-

ciples outlined in the Declaration of Helsinki and was
approved by the Ethics Committee of the Miyagi Psychi-
atric Center (MPC-20190320). After the study proce-
dures had been explained to the participants, written
informed consent was obtained in accordance with the
Declaration of Helsinki.

Assessment of self-stigma
We assessed self-stigma using the Internalized Stigma of
Mental Illness Scale, Japanese version (ISMI-J), which is
a self-reported scale developed by Ritsher et al. [11]. The
ISMI is a commonly used scale to assess self-stigma in
various countries. A Japanese version has been prepared
and validated by Tanabe et al. [22]. The ISMI consists of
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communication and social skills as well as reduced cog-
nitive flexibility, and would be more likely to internalize
stigma than those with fewer autistic symptoms. Ritsher
et al. previously reported that self-stigma predicts de-
pressive symptoms [24]. Using SEM analysis, Lien et al.
showed that self-stigma mediates the association be-
tween insight and depressive symptoms [26]. A previous
longitudinal study showed that more self-stigma at

baseline was associated with a significant decrease in re-
covery after 1 year. In that study, an increase in self-
stigma from baseline to follow-up predicted less recov-
ery 1 and 2 years later [13].
Based on Spearman’s correlation analysis results and

based on our hypothesis and previous studies [13, 24,
30], we constructed a hypothetical initial model, as
shown in Fig. 1.

Table 2 The difference in the ISMI, the AQ, the QIDS, and the RAS score between outpatients and inpatients

Total samples
(N = 105)

Outpatients
(N = 55, 52.3%)

Inpatients
(N = 50, 47.7%)

p-value

ISMI total score 2.2 ± 0.5 2.2 ± 0.5 2.2 ± 0.5 0.515

Alienation 2.3 ± 0.8 2.3 ± 0.78 2.3 ± 0.8 0.455

Stereotype endorsement 2.0 ± 0.6 2.0 ± 0.6 2.0 ± 0.6 0.608

Perceived discrimination 2.1 ± 0.6 2.1 ± 0.6 2.1 ± 0.6 0.556

Social withdrawal 2.2 ± 0.7 2.3 ± 0.7 2.1 ± 0.7 0.412

Stigma resistance 2.7 ± 0.5 2.7 ± 0.5 2.8 ± 0.5 0.633

AQ total score 23.9 ± 6.4 23.1 ± 6.5 24.7 ± 6.3 0.161

Social skills 4.8 ± 2.4 4.7 ± 2.4 5.0 ± 2.3 0.4

Attention switching 5.3 ± 2.1 5.1 ± 1.8 5.5 ± 1.9 0.171

Attention to detail 5.3 ± 2.1 4.8 ± 2.2 5.8 ± 1.9 0.021*

Communication skills 4.1 ± 2.3 4.0 ± 2.2 4.1 ± 2.7 0.756

Imagination 4.4 ± 2.0 4.4 ± 1.9 4.4 ± 2.2 0.992

QIDS 10.4 ± 6.4 10.2 ± 6.9 10.5 ± 5.8 0.55

RAS 78.8 ± 18.2 79.3 ± 18.7 78.3 ± 17.9 0.557

The table shows unpaired t-test p-value for the difference in age between the three groups
Bold values indicate statistical significance at p < 0.05 level
*p < 0.05
AQ Autism-Spectrum Quotient, IMSI Internalized Stigma of Mental Illness, QIDS Quick Inventory of Depressive Symptomatology, RAS Recovery Assessment Scale

Table 3 Bivariate correlations between self-stigma, autistic and depressive symptoms, and recovery with patient characteristics

Age Age of onset Number of hospitalizations Years of education Antipsychotci dose

ISMI total score −0.069 − 0.151 0.017 0.088 0.105

Alienation −0.147 −0.176 0.006 0.067 0.086

Stereotype endorsement 0.041 −0.136 0.081 0.077 0.162

Perceived discrimination −0.119 −0.223 0.046 0.078 0.131

Social withdrawal −0.078 −0.106 0.021 0.044 0.118

Stigma resistance 0.024 0.088 0.02 0.017 −0.104

AQ total score −0.171 − 0.34* 0.005 − 0.03 0.268

Social skills −0.085 −0.201 − 0.206 −0.119 0.04

Attention switching −0.068 −0.309 0.076 −0.038 0.261

Attention to detail −0.088 −0.167 0.214 −0.022 0.09

Communication skills −0.244 −0.272 − 0.064 −0.008 0.217

Imagination −0.062 −0.116 0.012 0.054 0.169

QIDS −0.073 −0.349* 0.084 −0.012 0.267

RAS −0.007 0.124 −0.049 −0.032 − 0.068

The data show Spearman’s rank correlation coefficients
Bold values indicate statistical significance at p < 0.05 level
*p < 0.05
AQ Autism-Spectrum Quotient, IMSI Internalized Stigma of Mental Illness, QIDS Quick Inventory of Depressive Symptomatology, RAS Recovery Assessment Scale
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Table 4 Differences in Spearman’s correlation coefficients between self-stigma, autistic and depressive symptoms, and recovery

ISMI total
score

Alienation Stereotype
endorsement

Perceived
discrimination

Social
withdrawal

Stigma
resistance

QIDS RAS

AQ total score 0.475*** 0.393** 0.424*** 0.465*** 0.413*** 0.086 0.554*** −0.462***

Social skills 0.312 0.207 0.242 0.261 0.247 0.252 0.306 −0.458***

Attention
switching

0.385** 0.373** 0.366** 0.325 0.346* 0.009 0.474*** −0.295

Attention to
detail

0.114 0.133 0.087 0.136 0.137 −0.092 0.069 0.041

Communication
skills

0.345* 0.253 0.277 0.411*** 0.303 0.036 0.505*** −0.304

Imagination 0.252 0.21 0.286 0.246 0.182 0.06 0.307 −0.321

QIDS 0.65*** 0.558*** 0.596*** 0.659*** 0.597*** 0.006 −0.56***

RAS −0.574*** −0.422*** − 0.516*** −0.475*** − 0.431*** −0.385** −
0.56***

The data show Spearman’s rank correlation coefficients
Bold values indicate statistical significance at p < 0.05 level
*p < 0.05, ** p < 0.01, ***p < 0.001
AQ Autism-Spectrum Quotient, IMSI Internalized Stigma of Mental Illness, QIDS Quick Inventory of Depressive Symptomatology, RAS Recovery Assessment Scale

Fig. 1 A hypothetical initial model showing the relationship between self-stigma, autistic and depressive symptoms, and recovery. The
hypothetical initial models that are shown here assume that “attention switching,” a symptom of autism, affects “alienation,” “stereotype
endorsement,” and “social withdrawal” of self-stigma, and depressive symptoms. “Communication skills,” a symptom of autism, is hypothesized to
influence “perceived discrimination” and depressive symptoms. Further, in the initial model, we hypothesized that “social skills,” a symptom of
autism, affects recovery in one way. Based on several previous studies and bivariate correlation analysis, we assumed that all subscales of self-
stigma affect recovery and four subscales of self-stigma, except for “stigma resistance” influence depressive symptoms. The initial hypothetical
model provided the following statistics for the model fit: chi-square statistic = 21.737, df = 16, p = 0.152; GFI = 0.962; AGFI = 0.868; CFI = 0.990;
AIC = 99.737; and RMSEA = 0.059. Paths with p-values > 0.05 were removed from the initial models, and the model goodness-of-fit was reanalyzed
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We examined the goodness-of-fit of the hypothetical
initial model using SEM analysis. The initial model sta-
tistics for the model fit were as follows: chi-square statis-
tic = 21.737, df = 16, p = 0.152; GFI = 0.962; AGFI =
0.868; CFI = 0.990; AIC = 99.737; and RMSEA = 0.059.
We removed the paths with p-values > 0.05 from each

initial model and examined whether the model fit im-
proved. We ultimately adopted the best-fitting model, as
shown in Fig. 2. The best-fitting model statistics for the
model fit were as follows: chi-square statistic = 10.790,
df = 14, p = 0.702, GFI = 0.978; AGFI = 0.929; CFI =
1.000; AIC = 72.790, and RMSEA < 0.001.
The AQ “attention switching” subscale had a sig-

nificant direct effect on the ISMI “alienation” sub-
scale (standardized direct effect [SDE] = 0.215, p =
0.001), the “stereotype endorsement” subscale (SDE =
0.261, p < 0.001), and the “social withdrawal”

subscale (SDE = 0.191, p = 0.006). The AQ “commu-
nication skills” subscale had a significant direct effect
on the ISMI “perceived discrimination” subscale
(SDE = 0.270, p < 0.001) and the QIDS score (depres-
sive symptoms) (SDE = 0.307, p < 0.001). The ISMI
“stereotype endorsement” subscale directly affected
the QIDS score (SDE = 0.343, p < 0.001). Further, the
RAS score (recovery) was directly influenced by the
ISMI “stigma resistance” subscale and the QIDS
score (SDE = − 0.377, p < 0.001 and SDE = − 0.460,
p < 0.001, respectively). In addition, the ISMI “stereo-
type endorsement” subscale and the AQ “communi-
cation skills” subscale indirectly affected the RAS
score via the QIDS score (standardized indirect ef-
fect [SIDE] = − 0.158 and SIDE = − 0.174,
respectively).

Fig. 2 The best-fitting model for the relationship between self-stigma, autistic and depressive symptoms, and recovery. The adopted best-fitting
model is shown in Fig. 2. The best-fitting model showed the following statistics for the model fit: chi-square statistic = 10.790, df = 14, p = 0.702;
GFI = 0.978; AGFI = 0.929; CFI = 1.000; AIC = 72.790; and RMSEA < 0.001. The AQ “attention switching” subscale has a significant direct effect on the
ISMI “alienation” subscale (SDE = 0.215, p = 0.001), “stereotype endorsement” subscale (SDE = 0.261, p < 0.001), and “social withdrawal” subscale
(SDE = 0.191, p = 0.006). The AQ “communication skills” subscale has a significant direct effect on the ISMI “perceived discrimination” subscale
(SDE = 0.270, p < 0.001) and the QIDS score (depressive symptoms) (SDE = 0.307, p < 0.001). The ISMI “stereotype endorsement” subscale directly
affected the QIDS score (SDE = 0.343, p < 0.001). Further, the RAS score (recovery) was directly influenced by the “stigma resistance” subscale
(SDE = − 0.377, p < 0.001) and the QIDS score (SDE = − 0.460, p < 0.001). The ISMI “stereotype endorsement” subscale (SIDE = − 0.158) and the AQ
“communication skills” subscale (SIDE = − 0.174) indirectly affect the RAS score via the QIDS score
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