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Background: We investigated self-perceived cognitive deficits and their relationship with 

internalized stigma and quality of life in patients with schizophrenia in order to shed light on 

the clinical correlates of subjective cognitive deficits in schizophrenia.

Methods: Seventy outpatients with schizophrenia were evaluated. Patients’ self-perceived 

cognitive deficits, internalized stigma, and subjective quality of life were assessed using the 

Scale to Investigate Cognition in Schizophrenia (SSTICS), the Internalized Stigma of Mental 

Illness Scale (ISMI), and the Schizophrenia Quality of Life Scale Revision 4 (SQLS-R4), 

respectively. Correlation and regression analyses controlling for the severity of symptoms 

of schizophrenia were performed, and a mediation analysis was conducted to examine the 

hypothesis that internalized stigma mediates the relationship between self-perceived cognitive 

deficits and subjective quality of life.

Results: Pearson’s partial correlation analysis showed significant correlations among the 

SSTICS, ISMI, and SQLS-R4 scores (P,0.01). Multiple regression analysis showed that the 

SSTICS and ISMI scores significantly predicted the SQLS-R4 score (P,0.01). Mediation 

analysis revealed that the strength of the association between the SSTICS and SQLS-R4 scores 

decreased from β=0.74 (P,0.01) to β=0.56 (P,0.01), when the ISMI score was statistically 

controlled. The Sobel test revealed that this difference was significant (P,0.01), indicating 

that internalized stigma partially mediated the relationship between self-perceived cognitive 

deficits and quality of life.

Conclusion: The present study indicates that self-perceived cognitive deficits are significantly 

associated with internalized stigma and quality of life. Furthermore, internalized stigma was 

identified as a partial mediator of the relationship between self-perceived cognitive deficits 

and quality of life. These findings suggest that clinicians should be aware that patients with 

schizophrenia experience significantly greater self-stigma when they suffer subjective cognitive 

deficits, and that this may further compromise their quality of life.
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Introduction
Self-perceived cognitive deficits are subjective disturbances that primarily affect 

memory, attention, and executive function, and have been reported since the earliest 

description of dementia praecox.1,2 Unlike objective psychopathology that can be 

measured using interviewer-rated scales, subjectively experienced deficits are difficult 

to quantify and the reliability of the measurements is often questioned; accordingly, 

self-perceived cognitive deficits have been relatively neglected in research.3
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In recent years, several different scales have been 

developed to measure subjective cognitive dysfunction in 

schizophrenia with sufficient reliability and validity and 

have been reported to have utility in investigating compro-

mised cognitive constructs in schizophrenia.4–6 These efforts 

have yielded a renewed interest in the research and clinical 

aspects of self-perceived cognitive deficits in schizophrenia. 

Self-perceived cognitive deficits have been reported to play 

a substantial role in vulnerability,1 symptom severity,3,7 

treatment compliance,8 functional outcome,9 and status of 

remission10 in patients with schizophrenia. In addition, the 

exploration of subjective cognitive symptoms may provide a 

foundation for helping patients to avoid maladaptive coping 

responses in favor of more appropriate coping strategies.11

At present, the clinical correlates of subjective cognitive 

dysfunction in schizophrenia have not been sufficiently inves-

tigated and warrant further exploration. In particular, the rela-

tionship between subjective cognitive deficits and internalized 

stigma that has been reported to significantly affect various 

functional outcomes including quality of life12–14 remains unex-

plored. It has been considered that patients with schizophrenia 

internalize the stigma associated with illness and experience 

lowered self-esteem, which results in substantially dimin-

ished quality of life.14,15 Moreover, internalized stigma has 

been reported to play an important mediating or moderating 

role in the relationship between key clinical variables in 

schizophrenia.16,17 For example, previous studies found inter-

nalized stigma to be a significant mediator or moderator in 

the relationship between insight and social functioning and 

between symptom severity and quality of life.16,17

Given that cognitive dysfunction is an inherent component 

of the symptoms of schizophrenia, and that certain subjec-

tive experiences serve as specific fundamental features of 

schizophrenia,2,3,18 it can be hypothesized that self-perceived 

cognitive deficits are one of the important variables associated 

with internalized stigma experienced by patients with schizo-

phrenia. Furthermore, internalized stigma may play an impor-

tant role as a mediator in the relationship between self-perceived 

cognitive deficits and reduced quality of life. Therefore, in the 

present study, we investigated self-perceived cognitive deficits 

and their relationship with internalized stigma and quality of 

life in stable outpatients with schizophrenia in order to further 

shed light on the characteristics of subjective cognitive deficits 

and their clinical correlates in schizophrenia.

Materials and methods
Subjects
The study protocol was approved by the Institutional Review 

Board of the Gachon University Gil Medical Center, and all 

procedures used in the study were conducted in accordance 

with international ethical standards as per the Declaration 

of Helsinki. Written informed consent was obtained from 

all subjects after a full explanation of the study procedure. 

The criteria for patient recruitment were as follows: 1) a 

diagnosis of schizophrenia by the Diagnostic and Statistical 

Manual of Mental Disorders, 4th edition,19 which was 

established using the Structured Clinical Interview for the 

Diagnostic and Statistical Manual of Mental Disorders, 

4th edition;20 2) age between 20 and 50 years; 3) outpatients on 

at least 4 weeks of maintenance therapy with atypical antipsy-

chotics without changes in the dosage of medications over the 

same period; and 4) be able to be rated reliably on psychiatric 

rating scales. Patients were excluded if they: 1) met the diagnos-

tic criteria for a psychiatric disorder other than schizophrenia; 

2) had a concurrent diagnosis of substance abuse or dependence; 

3) had a history of head trauma with loss of consciousness; or 

4) had concurrent medical or neurological disorders.

Seventy outpatients (33 males, 37 females) were enrolled 

in the study. The demographic and clinical characteristics 

of the subjects are presented in Table 1. Subjects had 

a mean age of 35.8±10.4 years and a mean duration of 

illness of 7.1±2.8 years. The mean years of education were 

11.9±2.1 years. All subjects were chronic patients with one or 

two relapses and were receiving maintenance treatment with 

atypical antipsychotics. Twenty-eight patients (40.0%) had a 

single relapse and 42 patients (60.0%) had two relapses. None 

of the patients was taking antidepressants or mood stabilizers. 

The antipsychotics that patients were taking at the time of enroll-

ment were paliperidone (n=29, mean dose: 6.2±2.4 mg/day), 

Table 1 Demographic and clinical characteristics of the subjects 
(n=70)

Variables Mean ± SD/number (%)

Age (years) 35.8±10.4
Sex

Male 33 (47.1)
Female 37 (52.9)

Duration of illness (years) 7.1±2.8
Education (years) 11.9±2.1
Marital status

Single 36 (51.4)
Married 34 (48.6)

Manchester scale score 9.1±7.8
CDSS score 5.7±5.4
SSTICS score 18.9±14.3
ISMI score 61.7±15.5
SQLS-R4 score 75.9±26.8

Abbreviations: CDSS, Calgary Depression Scale for Schizophrenia; ISMI, Internal
ized Stigma of Mental Illness Scale; SD, standard deviation; SQLS-R4, Schizophrenia 
Quality of Life Scale Revision 4; SSTICS, Scale to Investigate Cognition in 
Schizophrenia.
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olanzapine (n=17, mean dose: 10.9±5.3 mg/day), aripiprazole 

(n=13, mean dose: 9.0±4.8 mg/day), clozapine (n=7, mean 

dose: 242.9±100.7 mg/day), and quetiapine (n=4, mean dose: 

337.5±85.3 mg/day).

Assessments
Self-perceived cognitive deficits were assessed using the Scale 

to Investigate Cognition in Schizophrenia (SSTICS).4 The 

SSTICS is a self-rating scale with a 5-point Likert-type format 

that ranges from 0 (never) to 4 (very often), and consists of 21 

items concerning a wide range of subjective cognitive deficits 

in the domains of memory, attention, executive function, lan-

guage, and praxis. The total score (range: 0–84) is calculated 

as the sum of all items, such that a higher score is associated 

with a greater self-perception of cognitive deficits.4,7,21 The 

SSTICS scores have been found to be significantly correlated 

with objective neuropsychological test results.4

Patients’ subjective experience of stigma was assessed 

using the Internalized Stigma of Mental Illness Scale 

(ISMI).22 The ISMI is a 29-item self-rating questionnaire 

that measures five aspects of self-stigma including alienation, 

stereotype endorsement, discrimination experience, social 

withdrawal, and the level of stigma resistance. Each item 

is rated on a 4-point Likert scale ranging from 1 (strongly 

disagree) to 4 (strongly agree), with the five items of stigma 

resistance being reverse coded. A higher score is indicative 

of greater perception of internalized stigma.22–24 We used the 

total ISMI score for the analysis of the present study.

Patients’ quality of life was assessed using the Schizo-

phrenia Quality of Life Scale Revision 4 (SQLS-R4).25 The 

SQLS-R4 is a self-administered scale comprising 33 items. 

The SQLS-R4 is a schizophrenia-specific quality-of-life 

instrument that measures quality of life according to the 

patients’ perspective. All except four items are scored on 

a 5-point Likert scale (0= never, 1= rarely, 2= sometimes, 

3= often, and 4= always), with the exceptional four items 

being reverse-coded, and the total score is calculated. A lower 

score represents a better quality of life, while a higher score 

indicates a lower quality of life.25–29 Previous studies have 

shown sufficient internal consistency and construct validity of 

the SQLS-R4.27–29 The SQLS-R4 has been increasingly used 

in different populations of patients with schizophrenia.30,31

The symptoms of schizophrenia were evaluated using 

the Manchester scale (MS).32 The MS is a widely used 

clinician-rated instrument for assessing psychiatric symp-

toms in schizophrenia. Scores are summed across items 

rated on a 5-point Likert scale.32–35 It consists of eight items 

measuring a broad range of symptoms: delusion, halluci-

nation, incoherence, flattened affect, poverty of speech, 

psychomotor retardation, depression, and anxiety. The posi-

tive symptom score is defined as the sum of the scores for 

delusion, hallucination, and incoherence, and the negative 

symptom score is defined as the sum of the scores for flat-

tened affect, poverty of speech, and psychomotor retardation. 

The depression/anxiety symptom score represents the sum 

of the scores for depression and anxiety.32–35 The severity of 

depressive symptoms was also assessed using the Calgary 

Depression Scale for Schizophrenia (CDSS),36 which is the 

most widely used clinician-rated scale for assessing depres-

sion in schizophrenia.36,37

Each patient was administered a baseline interview and 

was evaluated using the MS and the CDSS by an investigator 

who was sufficiently trained and familiar with the assessment 

of psychiatric symptoms in schizophrenia.38–40 Each patient 

was then assessed using the SSTICS, ISMI, and SQLS-R4 in 

the presence of a research assistant who monitored whether 

or not the questions were completely understood.

Data analysis and statistical methods
Pearson’s partial correlation analysis was performed between 

SSTICS, ISMI, and SQLS-R4 scores, controlling for the 

severity of symptoms measured by the MS and CDSS. 

Multiple regression analysis was performed with SQLS-R4 

score as the dependent outcome variable and the SSTICS and 

ISMI scores as independent variables in order to examine the 

impact of self-perceived cognitive deficits and internalized 

stigma on quality of life. In the multiple regression analysis, 

variables were entered in two stages. First, the SSTICS and 

ISMI scores were entered. Second, the MS and CDSS scores 

were added. At each stage of the multiple regression analysis, 

the variables were entered simultaneously. The MS sum score 

was used in the multiple regression analysis, while subscale 

scores were used in the correlation analysis.

In addition, we performed a mediation analysis using 

the Sobel test41 in order to examine the hypothesis that the 

relationship between self-perceived cognitive deficits and 

subjective quality of life is mediated by internalized stigma. 

For all analyses, the level of statistical significance was 

defined as P,0.01 (two-tailed). The level of P,0.05 (two-

tailed) was considered a statistical tendency. All statistical 

analyses were performed using SPSS version 20.0 (IBM 

Corporation, Armonk, NY, USA).

Results
The results in Table 2 show that demographic variables (age, 

sex, years of education, marital status, duration of illness, 

and number of relapses) had no significant correlations 

with SSTICS, ISMI, or SQLS-R4 scores (r=−0.09 to 0.16, 
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P.0.01). The type of antipsychotics, which patients were 

taking at the time of the assessment, was also not signifi-

cantly associated with SSTICS, ISMI, or SQLS-R4 scores 

(rho =−0.15 to 0.03, P.0.01).

With respect to the MS scores, the SSTICS, ISMI, and 

SQLS-R4 scores had no significant correlations with the 

MS-positive symptom score (r=0.20 to 0.25, P.0.01) or MS-

negative symptom score (r=0.22 to 0.25, P.0.01) (Table 2). 

The SSTICS and ISMI scores tended to be correlated with 

the MS-positive symptom (r=0.25, P=0.04) and negative 

symptom (r=0.25, P=0.04) scores (Table 2). The SSTICS, 

ISMI, and SQLS-R4 scores had significant correlations 

with the MS depression/anxiety symptom score (SSTICS: 

r=0.42, P,0.01; ISMI: r=0.35, P,0.01; SQLS-R4: r=0.43, 

P,0.01) (Table 2). The SSTICS, ISMI, and SQLS-R4 scores 

also had significant correlations with CDSS score (SSTICS: 

r=0.56, P,0.01; ISMI: r=0.54, P,0.01; SQLS-R4: r=0.58, 

P,0.01) (Table 2).

There were significant intercorrelations between the 

SSTICS, ISMI, and SQLS-R4 scores. Pearson’s partial 

correlation analysis controlling for the severity of symptoms 

measured by the MS and CDSS showed significant 

correlations between the scores of all scales (SSTICS and 

ISMI: r=0.49, P,0.01; SSTICS and SQLS-R4: r=0.62, 

P,0.01; ISMI and SQLS-R4: r=0.72, P,0.01). Table 3 

shows the results of the multiple regression analysis. At the 

first stage, the SSTICS and ISMI scores significantly pre-

dicted the SQLS-R4 score (P,0.01). At the second stage, 

the results were essentially unchanged in that SSTICS and 

ISMI scores were found to significantly predict the SQLS-R4 

score (P,0.01) (Table 3). The MS and CDSS scores were 

not significant predictors (P.0.05) (Table 3).

The results of the mediation analysis are presented in 

Figure 1. There were significant associations between the 

SSTICS and SQLS-R4 scores (β=0.74, P,0.01) and between 

the SSTICS and ISMI scores (β=0.64, P,0.01). The results 

of the regression analysis revealed a significant association 

between the ISMI and SQLS-R4 scores when the SSTICS 

was statistically controlled (β=0.38, P,0.01) (Figure 1). 

The strength of the association between the SSTICS and 

SQLS-R4 scores decreased from β=0.74 (P,0.01) to β=0.56 

(P,0.01) when the ISMI score was statistically controlled. 

The Sobel test revealed that the difference was significant 

(Z=4.41, P,0.01), indicating that internalized stigma 

partially mediated the relationship between self-perceived 

cognitive deficits and quality of life (Figure 1).

Discussion
In the present study, we investigated self-perceived cognitive 

deficits and their relationship with internalized stigma and 

quality of life in outpatients with schizophrenia in order to 

shed light on the clinical correlates of subjective cognitive 

deficits in schizophrenia. The main findings of the present 

study are that self-perceived cognitive deficits are signifi-

cantly associated with internalized stigma and quality of life 

and that internalized stigma partially mediates the relation-

ship between self-perceived cognitive deficits and quality 

of life. To the best of our knowledge, this is among the 

first reports to evaluate the relationship between subjective 

cognitive deficits, internalized stigma, and quality of life in 

patients with schizophrenia.

Table 2 Correlations of SSTICS, ISMI, and SQLS-R4 scores with 
demographic and clinical variables

Variables SSTICS 
score

ISMI 
score

SQLS-R4 
score

Age −0.08 0.04 −0.05

Sex 0.01 −0.01 −0.09

Education 0.16 −0.01 −0.05

Marital status 0.03 0.04 −0.01

Duration of illness −0.06 0.03 −0.08

Number of relapses 0.04 −0.01 −0.08

Antipsychoticsa 0.03 −0.15 −0.12

Manchester scale
Positive symptom score 0.25* 0.21 0.20
Negative symptom score 0.22 0.25* 0.22
Depression/anxiety symptom score 0.42** 0.35** 0.43**

CDSS score 0.56** 0.54** 0.58**

Notes: *P,0.05. **P,0.01. Data are presented as Spearman’s rank correlation 
coefficients (rho, two-tailed) (for sex, marital status, and antipsychotics) and 
Pearson’s correlation coefficients (r, two-tailed) (for the other variables). aThe type 
of antipsychotics that patients were taking at the time of the assessment.
Abbreviations: CDSS, Calgary Depression Scale for Schizophrenia; ISMI, Internal
ized Stigma of Mental Illness Scale; SQLS-R4, Schizophrenia Quality of Life Scale 
Revision 4; SSTICS, Scale to Investigate Cognition in Schizophrenia.

Table 3 Multiple regression analysis with SQLS-R4 as the 
dependent variable and SSTICS, ISMI, MS, and CDSS scores as 
independent variables

Step B Standard  
error

β P-value

1
(Constant) 2.189 7.466
SSTICS 0.712 0.154 0.379 ,0.01
ISMI 0.977 0.143 0.563 ,0.01
2
(Constant) 4.965 7.780
SSTICS 0.640 0.164 0.341 ,0.01
ISMI 0.918 0.149 0.529 ,0.01
MS −0.297 0.493 −0.053 0.55
CDSS 0.862 0.628 0.142 0.17

Abbreviations: CDSS, Calgary Depression Scale for Schizophrenia; ISMI, Internalized 
Stigma of Mental Illness Scale; MS, Manchester scale; SQLS-R4, Schizophrenia Quality 
of Life Scale Revision 4; SSTICS, Scale to Investigate Cognition in Schizophrenia.
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In our study, the SSTICS score was significantly cor-

related with the ISMI score, even after controlling for the 

severity of symptoms of schizophrenia. These results suggest 

that, independent of symptom severity, the self-perception 

of limited cognitive function is strongly associated with a 

greater experience of self-stigma, which may ultimately 

decrease a patient’s sense of self-efficacy and social adapta-

tion. Consistent with previous findings,7,42 depressive/anxiety 

symptoms were also strongly associated with subjective cog-

nitive deficits. Patients with more severe depressive/anxiety 

symptoms may be more likely to ascribe their difficulties to 

cognitive deficits.7 Alternatively, difficulties associated with 

cognitive dysfunction may result in emotional discomforts 

or they may share a common pathophysiological basis.43 

It should be noted that the SSTICS score showed a signifi-

cant positive correlation with the SQLS-R4 score. Since a 

lower SQLS-R4 score represents a better quality of life and 

a higher score indicates a lower quality of life, these results 

indicate an inverse relationship between subjective cognitive 

deficits and quality of life in schizophrenia. This finding is 

in agreement with previous reports that patients’ perception 

of cognitive impairments has a significant negative impact 

on quality of life.44

The inverse relationship between internalized stigma and 

quality of life is consistent with previous reports that self-

stigma is significantly negatively correlated with subjective 

well-being or quality of life in schizophrenia.12–14,45–47 Our 

finding, along with previous reports, suggests that effective 

interventions should be developed and implemented at vari-

ous levels to reduce the influence of internalized stigma on 

subjective recovery and function.48 In addition, we found 

that the ISMI score was strongly associated with depressive/

anxiety symptoms, which is consistent with previous find-

ings on strong and mutual influences between depressive 

symptoms and self-stigma.48–50

Notably, the results of our mediation analysis revealed 

that internalized stigma partially mediates the relationship 

between self-perceived cognitive deficits and quality of life. 

These results may support a model in which self-perceived 

cognitive deficits affect internalized stigma, and internalized 

stigma subsequently affects quality of life, although subjec-

tive cognitive deficits and internalized stigma independently 

exert significant influences on quality of life. Previous studies 

have suggested that internalized stigma is an important 

mediator between clinical and outcome variables in patients 

with schizophrenia.16 Our study extends these findings to 

include the relationship between self-perceived cognitive 

deficits and quality of life. However, because of the cross-

sectional nature of the present study, this mediation model 

requires further validation in a prospective study.

A recent meta-analysis showed that educational inter-

ventions combined with other intervention modalities are 

associated with a reduction in public or personal stigma.51 

However, no firm evidence has demonstrated the effec-

tiveness of these interventions for reducing perceived or 

self-stigma.51 Considering that metacognitive capacity is 

an important factor that facilitates stigma resistance, meta-

cognitively oriented therapy or metacognitive reflective 

insight therapy may promote subjective forms of recovery 

and improvements in quality of life.52 The development of 

effective therapeutics for improving stigma resistance is 

clearly required to help patients with schizophrenia live a 

more fulfilling and satisfactory life.53,54

In addition, clinicians should pay greater attention to the 

domain of subjective cognitive dysfunction, given its substan-

tial impact on self-stigma and quality of life. Future research 

should identify factors that predict subjective cognitive deficits 

in order to bolster evaluations of these self-perceived deficits, 

and furthermore effective pharmacological and nonpharma-

cological strategies should be developed to control these 

factors.7 Moreover, research has mainly focused on the issue 

of symptom unawareness and subsequent nonadherence to 

treatment; however, the present study shows that awareness of 

cognitive deficits plays a significant role in internalized stigma 

and diminished quality of life. These factors may explain the 

high suicide rates in patients with schizophrenia.

ββ

β
β

Figure 1 The results of the mediation analysis using the Sobel test.
Note: **P,0.01.
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The interpretation of the results of the present study 

should be considered in light of some limitations. This was a 

cross-sectional study in a naturalistic clinical setting. Given 

the relatively small sample size, correlation coefficients from 

multiple regression and mediation analysis may have tended to 

overestimate associations and need to be interpreted carefully.55 

A prospective study with a larger sample is warranted to confirm 

the stability of the relationships identified herein. The subjects 

were all outpatients receiving stable doses of antipsychotics; 

as such, the findings may not be generalized to a more diverse 

group of patients. Future studies should include more diverse 

samples such as drug-free patients in order to determine whether 

the relationship observed in the present study holds true for 

those patients. In the present study, we used a self-rating scale 

in order to assess quality of life. The use of an observer-rated 

quality-of-life scale might have led to different results.

Conclusion
The results of our study indicate that self-perceived cognitive 

deficits are significantly associated with internalized stigma 

and quality of life and that internalized stigma partially medi-

ates the relationship between self-perceived cognitive deficits 

and quality of life in patients with schizophrenia. Our findings 

suggest that clinicians should be aware that patients with schizo-

phrenia experience significantly greater self-stigma when they 

suffer subjective cognitive deficits and that this may further 

compromise their quality of life. Effective interventions should 

be developed and implemented to reduce the influence of self-

perceived cognitive deficits and internalized stigma on subjec-

tive recovery and function in patients with schizophrenia.
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