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ABSTRACT

Background and aims: Patients with schizophrenia are known to use potentially addictive psychoactive
substances as self-medication and to ease psychological distress. Other potentially addictive behaviors
such as online gaming are also used to self-medicate and ease psychological distress. However, the role
of online gaming and problematic gaming (in the form of internet gaming disorder [IGD]) has not
previously been investigated for patients with schizophrenia facing distress. Methods: One hundred and
four participants diagnosed with schizophrenia were recruited and completed a number of psycho-
metric scales including the Personal and Social Performance Scale (PSPS), Internet Gaming Disorder
Scale-Short Form (IGDS-SF9), Self-Stigma Scale-Short (SSS-S), and Depression, Anxiety, Stress Scale
(DASS-21). Results: The results showed significant negative associations between PSPS, IGDS-SF9, and
DASS-21, and significant positive correlations between the IGDS-SF-9, SSS-S and DASS-21. Moreover,
IGD did not mediate the association between self-stigma and depression. However, IGD significantly
mediated the association between self-stigma and anxiety, and the association between self-stigma and
stress. In addition, (i) age and self-stigma were significant predictors for IGD; (ii) social function and
self-stigma were significant predictors for depression; (iii) social function, self-stigma, and IGD were
significant predictors for anxiety; and (iv) self-stigma and IGD were significant predictors for stress.
Conclusion: The findings suggest that online gaming may be a coping strategy for individuals with
schizophrenia with psychological stress and self-stigma and that for some of these individuals, their
gaming may be problematic.
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INTRODUCTION

Individuals who suffer from schizophrenia, a severe and
chronic mental disorder, are often devalued and face
discrimination from others because they have mis-
understandings about the disorder (Dickerson, Sommerville,
Origoni, Ringel, & Parente, 2002). Additionally, individuals
with severe mental disorders may develop self-stigma (aka
internalized stigma) because of the social context (Link &
Phelan, 2001). Self-stigma among those with a mental health
diagnosis refers to when such individuals become aware of
the public stereotypes concerning stigma, and internalizes
the stereotypes applying them to the self (Yanos, Roe,
Markus, & Lysaker, 2008), and has become a commonly
discussed topic in the literature (Chang, Wu, Chen, & Lin,
2016; Chang, Wu, Chen, Wang, & Lin, 2014; Huang, Chen,
Pakpour, & Lin, 2018; Lin, Chang, Wu, & Wang, 2016). Self-
stigma can become a type of distress which leads to further
psychological stress, such as depression and anxiety,
impacting quality of life negatively (Park, Bennett, Couture,
& Blanchard, 2013). Patients with schizophrenia have been
reported to have low self-esteem due to self-stigma (Werner,
Aviv, & Barak, 2008). In addition, studies have demon-
strated that elevated self-stigma is associated with poor so-
cial relationships (Yanos, Roe, & Lysaker, 2010) and low
adherence to treatment (Fung, Tsang, & Corrigan, 2008)
among help-seeking patients with schizophrenia (Vogel,
Wade, & Hackler, 2007).

Previous research has shown associations between self-
stigma, coping avoidance, social withdrawal, and depressive
symptoms. For example, self-stigma has been reported as
having an important role in negative prognosis affected by
reduced hope and self-esteem (Yanos et al., 2008). Addi-
tionally, studies have shown that patients with schizophrenia
have lower self-efficacy and lower self-esteem, and are
vulnerable to having high levels of stigma-related stress
because of the uncertainty surrounding their social identity
(Major & O'Brien, 2005). It has also been found that patients
with schizophrenia often use the internet (e.g., online
gaming, social media use) as a method to cope with their
self-stigma and related psychological problematic issues (Lee
et al., 2018). However, one study reported that although
using internet may have positive effect for individuals with
shyness, such an activity may have risk of developing
problematic internet use (Qing, Zongkui, Hua, Yuan, &
Fanchang, 2013). In brief, patients with schizophrenia who
have high levels of self-stigma and low self-esteem may use
the internet as a way of keeping themselves at a distance
from the outside world. However, this behavior may increase
their possibility of being addicted to activities on the internet
(e.g., online gaming).

Because individuals with major mental disorders (like
schizophrenia) have been reported to have high comorbid
prevalence with addiction to psychoactive substances
(Dixon, 1999; Regier et al., 1990), they may be more likely to
have comorbid behavioral addictions (e.g., online gaming
addiction). Previous studies have reported that cigarette
smoking can provide mood-modifying pleasure as well as
reducing depression and stress (Addington & Duchak, 1997;
Chambers, Krystal, & Self, 2001). Other studies have also
indicated that cigarette smoking is used as a self-medicating
activity for schizophrenics to help reduce psychological
distress (Dickerson et al., 2013; Kumari & Postma, 2005). It
has also been reported that patients with schizophrenia use
psychoactive substances (nicotine being the most common)
as self-medication to allay their clinical symptoms and side
effects of their schizophrenia medication treatment (Man-
zella, Maloney, & Taylor, 2015). Indeed, the prevalence of
cigarette smoking among schizophrenic patients is much
higher than that among the general population (Dickerson
et al., 2013).

Given the increased global availability of the internet via
smartphones, tablets, laptops, and computers (O'Dea, 2020),
individuals with schizophrenia may use activities on the
internet (such as online gaming) to cope with their symp-
toms and side effects because such activities share similar
features to substance use (e.g., mood-modifying properties
that increase pleasure and reduce stress and anxiety) (Aliyari
et al., 2018; von der Heiden, Braun, M€uller, & Egloff, 2019).
As technology has developed, the internet has become an
integral and important part of modern life. Online gaming
provides opportunities to connect people worldwide without
self-disclosure (Laconi, Pir�es, & Chabrol, 2017). Therefore,
patients with schizophrenia are able to enhance their self-
esteem and reduce their self-stigma when they engage in
online gaming. However, literature has shown that online
gaming among a small minority of individuals may lead to
internet gaming disorder (IGD). This can result in educa-
tional and/or occupational impairment, relationship prob-
lems, daily dysfunction, and psychological distress
(Alimoradi et al., 2019; Chen, Huang, Wu, Kuo, & Lin, 2019;
Hawi, Samaha, & Griffiths, 2018; Leung et al., 2020; Strong,
Lee, Chao, Lin, & Tsai, 2018). The latest (fifth) edition of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) listed IGD as a tentative disorder and a type
behavioral addiction like gambling disorder (American
Psychiatric Association, 2013). Additionally, the World
Health Organization also included gaming disorder (online
and/or offline) in the eleventh revision of the International
Classification of Diseases (ICD-11) (Higuchi, 2019; World
Health Organization, 2018).

Individuals with schizophrenia sometimes engage in
potentially addictive behaviors (e.g., psychoactive substance
use, gambling, gaming, etc.) as a method for coping with
feelings of anxiety or depression (Potvin, Stip, & Roy, 2003).
Given the rapid spread of online gaming internationally, the
activity has become relatively easy to access. In short, it has
become another way that individuals (including schizo-
phrenic patients) to relieve psychological distress. It is also
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known that individuals with schizophrenia and co-occurring
substance use disorder show high levels of self-stigma and
low levels of self-esteem, which reduce treatment compli-
ance, increase relapses, and impede recovery (Rodrigues
et al., 2013). Given the similarity between addictions to
psychoactive substances use and gaming, it is reasonable to
postulate that patients with co-occurring schizophrenia and
IGD will experience high levels of self-stigma and psycho-
logical distress. The present study investigates a mediation
model where internet gaming disorder mediates the associ-
ation between self-stigma and psychological distress
(depression, anxiety, stress).

METHODS

Participants and procedure

The present study employed a cross-sectional design in the
Jianan Psychiatric Center (JPC). To facilitate protection of
privacy for vulnerable population, participants were
recruited at the most convenient location (i.e., the JPC). The
JPC is the only psychiatric teaching center in the Tainan
area, and is also the core hospital of psychiatric treatment
network in southern Taiwan which comprises more than
three million residents. The JPC provides daycare services
for 200 patients with severe mental illness. Also, more than
5,000 patients with severe mental illness seek outpatient
treatment there every month. All eligible participants were
recruited from the daycare and outpatient units between
April and July 2019 at the JPC. The inclusion criteria
included: (i) a diagnosis of schizophrenia by at least one
psychiatrist using the DSM-IV criteria; (ii) having the ability
to use a smartphone and engaging in daily internet use at
least for three months; (iii) having admission into the day-
care programs or regular follow-up during outpatient
treatment, indicating that the patient was in a stable con-
dition (i.e., no or very little active psychotic symptoms); (iv)
being more than 20 years old; and (v) having sufficient
mental capacity to provide consent and complete the as-
sessments. The exclusion criteria were having: (i) a severe
and unstable medical disease or a history of neurological
disease; (ii) a history of alcohol or substance dependence,
excluding nicotine dependence; and (iii) a history of head
injury. Those with a history of alcohol or substance
dependence were excluded because of the reported comor-
bidities between alcohol/substance dependence and online
gaming disorder (Burleigh et al., 2020). A total of 104 in-
dividuals with schizophrenia (60 females; 57.7%) with a
mean age of 41.42 years (SD 5 8.98) years participated in
the present study.

Measures

Demographic and clinical characteristics information. Th-
ese data were collected using a background information
sheet and medical records. The background information
sheet asked for information on age, gender, years of

education, marital status, employment status (having a job
or not), living status (with others or alone), and physical
illness (having any physical illness or not). The medical re-
cords comprised the diagnosis and illness duration infor-
mation of the participants. Therefore, self-reported physical
illnesses were confirmed using the medical records.

Social function. This was assessed using the Personal and
Social Performance Scale (PSPS), administered by psychia-
trists in the JPC during the study period. The PSPS was
developed based on the social functioning component of the
DSM-IV and the Social Occupational Functioning Assess-
ment Scale (SOFAS). The PSPS comprises four items: so-
cially-useful activities; personal and social relationships; self-
care; and disturbing and aggressive behaviors. Each item
uses a six-point Likert scale ranging from 1 (Absent) to 6
(Very severe). A single overall score (which reflects global
functioning) is derived from the levels of impairment in each
of the four domains, ranging from 1 to 100. Higher scores
represent better social functioning, with ratings from 91–100
referring to more than adequate functioning (Morosini,
Magliano, Brambilla, Ugolini, & Pioli, 2000). The PSPS has
been found to have satisfactory psychometric properties
with the test–retest reliability coefficient of 0.91 (P < 0.01)
and internal consistency (Cronbach’s a) coefficient of 0.73
(Wu et al., 2013). Moreover, the PSPS is highly correlated
with the Activities of Daily Living Scale (ADLS), the SOFAS,
and the Positive and Negative Syndrome Scale (PANSS)
(Hsieh et al., 2011; Nasrallah, Morosini, & Gagnon, 2008).
The internal consistency of the PSPS in the present study
was good (a 5 0.76).

Internet gaming disorder. IGD was assessed using the nine-
item Internet Gaming Disorder Scale-Short Form (IGDS-
SF9) which was developed based on DSM-5 IGD criteria.
Each item represents one diagnostic criterion. Participants
are asked to report their frequency of each symptom on a
five-point Likert scale, ranging from 1 (Never) to 5 (Very
often). A higher score indicates higher level of internet
gaming addiction. A sample item is “Do you systematically
fail when trying to control or cease your gaming activity?”
The IGDS-SF9 has been translated into Chinese for the
Taiwanese population with satisfactory psychometric prop-
erties (a 5 0.94) (Leung et al., 2020; Yam et al., 2019). The
internal consistency of the IGDS-SF9 in the present study
was excellent (a 5 0.93).

Self-stigma. This was assessed using the Self-Stigma Scale-
Short Form (SSS-S). The SSS-S comprises nine items and
was first designed for different minority groups (e.g., mental
health consumers, immigrants, and sexual-orientation mi-
norities: lesbians, gay men, and bisexuals). Therefore, the
terms describing the minority group can be replaced and
this present study the term of schizophrenia was used as the
replacement. Participants indicate the agreement on each
item using a four-point Likert scale, ranging from 1 (Strongly
disagree) to 4 (Strongly agree). A higher score indicates a
higher level of self-stigma. A sample item is “My identity as a
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person with schizophrenia is a burden to me.” The SSS-S has
been translated into Chinese for the Taiwanese population
with satisfactory psychometric properties (a 5 0.95)
(Chang, Lin, Gronholm, & Wu, 2018; Wu, Chang, Chen,
Wang, & Lin, 2015). The internal consistency of the SSS-S in
the present study was excellent (a 5 0.93).

Psychological distress. This was assessed using the
Depression, Anxiety, and Stress Scale (DASS-21). The
DASS-21 comprises 21 items distributed across three types
of psychological distress: depression (seven items; sample
item “It was hard for me to have the initiative to do things”),
anxiety (seven items; sample item “My mouth felt dry”), and
stress (seven items; sample item “I found it difficult to calm
myself”) (Oei, Sawang, Goh, & Mukhtar, 2013). Participants
indicate the agreement on each item using a four-point
Likert scale, ranging from 0 (Strongly disagree) to 3 (Strongly
agree). A higher score indicates a higher level of psycho-
logical distress. The internal consistency of the DASS-21 and
its subscales in the present study were very good to excellent
(a 5 0.88 for depression; 0.85 for anxiety; 0.87 for stress;
and 0.95 for entire DASS-21).

Data analysis

Apart from the descriptive statistics (where categorical var-
iables were analyzed using frequencies and percentages;
continuous variables using means and SDs), Pearson cor-
relations were used to test the associations between the
studied variables. Pearson correlations were used because all
the studied variables were normally distributed according to
acceptable skewness (range between �0.34 and 1.30) and
kurtosis (range between �1.24 and 1.30) information.

Mediation models based on ordinary least squares
regression method (Alimoradi, Lin, Imani, Griffiths, & Pak-
pour, 2019; Lin et al., 2019) were constructed to investigate
whether IGD was a mediator in the association between self-
stigma and psychological distress. More specifically, three
mediation models were constructed (the three dependent
variables were depression, anxiety, and stress) using the same
mediator (IGD), independent variable (self-stigma), and
controlling variables (age, gender, social function, presence of
physical disease, living status, and employment status). Model
4 in the Process Macro (Hayes, 2013) was used to carry out
the mediation models, and 5,000 bootstrap samples were used
to examine the mediated effects for each model: if the 95%
lower limit confidence interval (LLCI) and upper limit con-
fidence interval (ULCI) cover the value of 0, it indicates no
mediated effect; if the LLCI and ULCI do not cover 0, it
supports mediated effect (Lin & Tsai, 2016).

Ethics

The research proposal was approved by the Institutional
Review Board (IRB) of Jianan Psychiatric Center (JPC),
Ministry of Health and Welfare (IRB numbers: 18-039 &
19-034). Before data collection, all ethical considerations
including description of the study, privacy and confidenti-
ality of data, anonymity, and freedom of participation

(or withdrawal) were fully explained. Additionally, all par-
ticipants signed written informed consent.

RESULTS

Among the 104 individuals with schizophrenia, just over
half of them did not have any part-time or full-time work.
The self-reported physical illnesses by participants were
identical to official registered information. However, no
participants had a formal IGD diagnosis given that such a
diagnosis is not common within the Taiwanese medical
system. Approximately one-quarter of the participants had
comorbid diagnosis of depression (n5 24; 23.1%), and none
of the participants had other comorbid psychiatric disorder.
Approximately three-quarters of participants were recruited
from outpatient units and the remainders were recruited
from daycare programs. The participants had received a
mean average of 12.46 years of education (SD 5 2.46). Most
of the participants were single. Their scores in social func-
tioning (assessed using PSPS), internet gaming disorder
(using IGDS-SF9), self-stigma (using SSS-S), and psycho-
logical distress (using DASS-21) is presented in Table 1.

Table 1. Participant characteristics (N 5 104)

Variable Mean (±SD) or n (%)

Gender (female) 60 (57.7)
Age (year) 41.42 (±8.98)
Years of education 12.46 (±2.46)
Marital status (single) 68 (65.4)
Employment (no) 57 (54.8)
Registered physical illness (no) 71 (68.3)
Living status (alone) 10 (9.6)
Years since diagnosis 8.46 (±5.34)
Diagnosis (schizoaffective) 22 (21.4)
Diagnosis (depression) 24 (23.1)
Personal and Social Performance Scale
score (0–100 scale); n 5 87

83.79 (±5.66)

Internet Gaming Disorder Scale-Short
Form score (1–5 scale)

1.61 (±0.76)

Internet Gaming Disorder Scale-Short
Form score (9–45 scale)a

14.52 (±6.85)

Self-Stigma Scale-Short score (1–4
scale); n 5 103

2.30 (±0.72)

Depression score (0–3 scale)b 0.84 (±0.71)
Anxiety score (0–3 scale)b 0.79 (±0.69)
Stress score (0–3 scale)b 0.90 (±0.72)
Depression, Anxiety, Stress Scale
(DASS-21) total score (0–3 scale)

0.84 (±0.66)

Depression score (0–21 scale)a,b 5.85 (±4.99)
Anxiety score (0–21 scale)a,b 5.55 (±4.84)
Stress score (0–21 scale)a,b 6.33 (±5.03)
DASS-21 total score (0–63 scale)a 17.72 (±13.91)
aClinical cutoffs are 5 (mild), 7 (moderate), 11 (severe), and 14
(extremely severe) for depression; 4 (mild), 6 (moderate), 8
(severe), and 10 (extremely severe) for anxiety; 8 (mild), 10
(moderate), 13 (severe), and 17 (extremely severe) for stress; 21 for
Internet Gaming Disorder Scale-Short Form score.
bAssessed using Depression, Anxiety, Stress Scale (DASS-21).
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The relationships between the studied variables are
shown in Table 2, where all the correlation coefficients were
significant, except for the correlation between PSPS score
and SSS-S score. Furthermore, PSP score was negatively
associated with IGDS-SF9 and DASS-21 scores with mod-
erate magnitude; IGDS-SF9, SSS-S, and DASS-21 scores
were mutually associated in positive direction with moderate
to strong magnitude.

Table 3 demonstrates the mediated effects of IGD in the
associations between self-stigma and psychological distress.
More specifically, IGD mediated the association between
self-stigma and depression by a marginally significant effect,
while IGD significantly mediated the association between
self-stigma and anxiety and the association between self-
stigma and stress. In addition, age and self-stigma were
significant predictors for IGD; social function and self-
stigma were significant predictors for depression; social
function, self-stigma, and IGD were significant predictors
for anxiety; self-stigma and IGD were significant predictors
for stress (Fig. 1).

DISCUSSION

Approximately 65% of individuals with schizophrenia
recruited in the present study had single status, and on
average had low educational level. The demographic infor-
mation is consistent with previous reports among in-
dividuals with schizophrenia because their schizophrenic
symptoms may prevent them from receiving formal educa-
tion and attaining intimate relationships (Deshmukh, Bha-
gat, Shah, Sonavane, & Desousa, 2016). Such demographic
features (i.e., single and low educational level) would likely
impact on their social functioning with poor self-care and
occupation (Li et al., 2015).

The positive correlation between self-stigma (assessed
using the SSS-S) and psychological distress (assessed using
the DASS-21), suggested that patients with schizophrenia
might have their psychological distress (i.e., depression,
anxiety, and stress) initiated by their self-stigma (although
the cross-sectional nature of the study means that such a
hypothesis is speculative). Low levels of stress can sometimes
be good because it helps individuals achieve things in their
day-to-day lives. However, higher levels of stress increase
anxiety and may make individuals with mental health issues
worse, although stress in itself is not a clinical diagnosis.
Psychological stress has been long considered to have an
important role in the expression of symptoms in schizo-
phrenic patients (Corcoran, Mujica-Parodi, Yale, Leitman, &
Malaspina, 2002). Previous research has shown that the
more emotional stress and distress that schizophrenic pa-
tients perceive they have, the more severe symptoms they
tend to have (Horan & Blanchard, 2003). More specifically,
compared to healthy controls, patients with schizophrenia
have been found to have significantly higher stress levels,
and which is correlated with their negative symptoms
(Betensky et al., 2008). Although research into anxiety dis-
order and anxiety syndrome among schizophrenic patients
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is scant (Braga, Petrides, & Figueira, 2004; Dernovsek &
Sprah, 2009; Temmingh & Stein, 2015), psychological stress
among individuals with schizophrenia should be taken into
account in clinic care. Therefore, the association between
self-stigma and psychological distress found in the present
study may associate with a third variable (e.g., social func-
tioning or the severity of symptoms of schizophrenia).

The association between self-stigma and IGD in the
present study may be explained by the coping strategy of
online gaming. Online gaming or online use more generally
can help schizophrenic patients to connect with others
without any self-disclosure via the internet because of the
perceived anonymity that the online medium provides.
Consequently, individuals with schizophrenia may use the
online medium to escape from social stigma in the outside
world (Athanasopoulou et al., 2017; Lee et al., 2018).
However, online gaming could bring pleasure and positive
outcomes for schizophrenic patients, but for a minority, the
negative impact of developing IGD may increase individuals’
stress due to low success in the virtual world (King & Del-
fabbro, 2018) and poor sleep quality (Mannikko, Billieux, &
Kaariainen, 2015). For those who have comorbid IGD and
schizophrenia, the higher the likelihood of psychological
distress.

The present study found that IGD was associated with
anxiety, stress and depression. However, IGD was found to
mediate only self-stigma and stress and anxiety, and not
depression. The results suggested that IGD may not trigger
all types of psychological distress. Thus, future studies are
needed to more deeply investigate in this topic. To the best
of the present authors’ knowledge, this is the first study to
examine the mediation effects of IGD in the association
between self-stigma and different types of psychological
distress among individuals with schizophrenia. Although the
present findings cannot be directly compared to other
studies’ findings given the lack of such evidence in literature,
research on psychoactive substance misuse of individuals
with schizophrenia is comparable to the present study’s
findings. More specifically, Rodrigues et al. (2013) reported
that individuals with schizophrenia and co-occurring sub-
stance use disorder showed high levels of self-stigma. This
partially mirrors the association found between self-stigma
and IGD in the present study.

The finding that IGD was associated with self-stigma and
psychological distress suggests several implications. First,
healthcare providers should teach individuals with schizo-
phrenia appropriate and reasonable coping strategies to
tackle their self-stigma problems. For example, several self-
stigma reduction programs have been found to be effective
(Yanos, Lucksted, Drapalski, & Roe, 2015) and patients with
schizophrenia are encouraged to participate in these pro-
grams. Second, the use of online gaming to cope with self-
stigma should perhaps be discouraged for the patients with
schizophrenia or at least limited so that they are not engaged
in excessive gaming. Patients with schizophrenia can of
course engage in their leisure time. However, they should be
instructed that such gaming activities are not good for their
psychological health if they over-engage.

T
ab
le
3.

M
ed
ia
te
d
ef
fe
ct
s
of

in
te
rn
et

ga
m
in
g
di
so
rd
er

in
th
e
as
so
ci
at
io
n
be
tw
ee
n
se
lf-
st
ig
m
a
an
d
ps
yc
ho

lo
gi
ca
l
di
st
re
ss

am
on

g
pe
op

le
w
it
h
sc
hi
zo
ph

re
ni
a
(N

5
10
4)

C
oe
ff
ic
ie
nt

(S
E)
/P
-v
al
ue

M
ed
ia
to
r

D
ep
en
de
nt

va
ri
ab
le

In
te
rn
et

ga
m
in
g
di
so
rd
er

D
ep
re
ss
io
n

A
nx

ie
ty

St
re
ss

D
A
SS
-2
1
to
ta
l
sc
or
e

A
ge

�0
.2
42

(0
.0
82
)/
0.
00
4

0.
02
1
(0
.0
60
)/
0.
73
1

0.
05
7
(0
.0
57
)/
0.
32
7

0.
03
1
(0
.0
55
)/
0.
57
9

0.
10
8
(0
.1
57
)/
0.
49
5

G
en
de
r
(R
ef
:f
em

al
e)

1.
04
1
(1
.4
81
)/
0.
48
4

�1
.0
93

(1
.0
32
)/
0.
29
3

�1
.2
37

(0
.9
87
)/
0.
21
4

�0
.1
01

(0
.9
44
)/
0.
91
5

�2
.4
32

(2
.7
05
)/
0.
37
2

So
ci
al

fu
nc
ti
on

�0
.1
98

(0
.1
29
)/
0.
13
0

�0
.2
15

(0
.0
91
)/
0.
02
1

�0
.1
74

(0
.0
87
)/
0.
04
9

�0
.1
32

(0
.0
84
)/
0.
11
9

�0
.5
21

(0
.2
39
)/
0.
03
3

P
hy
si
ca
l
di
se
as
e
(R
ef
:n

o)
1.
76
6
(1
.5
42
)/
0.
25
5

�0
.5
56

(1
.0
80
)/
0.
60
8

�0
.7
45

(1
.0
33
)/
0.
47
3

�1
.2
32

(0
.9
88
)/
0.
21
6

�2
.5
33

(2
.8
30
)/
0.
37
4

Li
vi
ng

st
at
us

(R
ef
:
al
on

e)
2.
67
7
(2
.4
62
)/
0.
28
0

�1
.3
56

(1
.7
22
)/
0.
43
4

�0
.1
86

(1
.6
48
)/
0.
91
1

�1
.6
30

(1
.5
76
)/
0.
30
4

�3
.1
72

(4
.5
15
)/
0.
48
4

E
m
pl
oy
m
en
t
(R
ef
:
no

)
�0

.8
24

(1
.3
94
)/
0.
55
6

�0
.9
25

(0
.9
70
)/
0.
34
4

�0
.6
27

(0
.9
28
)/
0.
50
2

�0
.5
23

(0
.8
88
)/
0.
55
7

�2
.0
75

(2
.5
44
)/
0.
41
7

Se
lf-
st
ig
m
a

0.
26
3
(0
.1
08
)/
0.
01
7

0.
22
6
(0
.0
78
)/
0.
00
5

0.
20
5
(0
.0
75
)/
0.
00
8

0.
26
2
(0
.0
71
)/
<0

.0
01

0.
69
3
(0
.2
04
)/
0.
00
1

In
te
rn
et

ga
m
in
g
di
so
rd
er

–
0.
11
3
(0
.0
79
)/
0.
15
6

0.
22
0
(0
.0
75
)/
0.
00
5

0.
24
4
(0
.0
72
)/
0.
00
1

0.
57
6
(0
.2
06
)/
0.
00
7

M
ed
ia
te
d
ef
fe
ct
sa

–
0.
03
0
(0
.0
29
)/
�0

.0
05
,
0.
11
1

0.
05
8
(0
.0
37
)/
0.
00
6,

0.
15
6

0.
06
4
(0
.0
38
)/
0.
00
2,

0.
15
0

0.
15
2
(0
.0
98
)/
0.
00
6,

0.
38
3

M
od
el
fi
t

R
2

0.
26
2

0.
24
7

0.
29
3

0.
36
7

0.
26
5

F
(P
-v
al
ue
)

3.
95
9
(0
.0
01
)

3.
15
3
(0
.0
04
)

3.
99
5
(0
.0
01
)

5.
58
8
(<
0.
00
1)

4.
01
1
(0
.0
01
)

D
A
SS
-2
1
5

D
ep
re
ss
io
n,

A
nx

ie
ty
,S

tr
es
s
Sc
al
e.

a
M
ed
ia
te
d
ef
fe
ct
s
w
er
e
te
st
ed

us
in
g
bo

ot
st
ra
pp

in
g
m
et
ho

ds
(5
,0
00

ra
nd

om
bo

ot
st
ra
p
sa
m
pl
es
)
w
it
h
th
e
pr
es
en
ta
ti
on

as
co
ef
fi
ci
en
t
(S
E
)/
lo
w
er

lim
it
co
nfi

de
nc
e
in
te
rv
al
,u

pp
er

lim
it
co
nfi

de
nc
e

in
te
rv
al
.

Journal of Behavioral Addictions 9 (2020) 4, 1022–1031 1027

Brought to you by Hong Kong Polytechnic University | Unauthenticated | Downloaded 07/08/21 06:56 AM UTC



There are some limitations in the present study. First, the
measures on self-stigma and psychological distress were
assessed using self-reports. Therefore, common biases due to
self-reporting such as recall bias and social desirability may
influence the results of present study. Moreover, common
variance bias may have resulted from the same method
being used for assessments and may contribute to an over-
estimation in the associations found in the present study.
Future studies should therefore use mixed-methods to assess
self-stigma and psychological distress. For example, using
self-reports to assess self-stigma and using observations to
assess psychological distress. Second, given that all the par-
ticipants were recruited from a single psychiatric center, the
generalizability of the present sample is restricted. Moreover,
all the participants were in a stable condition at the time of
data collection. Consequently, the present study’s findings
are hard to generate to acute patients with schizophrenia.
Future studies recruiting individuals with schizophrenia
at different stages and from different areas are warranted
to corroborate the present study’s findings. Recruiting

participants with schizophrenia from different stages and
areas may also resolve the limitation of the relatively small
sample size in the present study. Finally and importantly, the
present study utilized a cross-sectional design and therefore
cannot provide strong evidence concerning the causality
between the studied variables. Therefore, a longitudinal
study assessing the relationships between self-stigma, IGD,
and psychological distress is needed to further examine any
potential causal relationship.

CONCLUSIONS

The age of individuals and the level of self-stigma were pre-
dictors of IGD among patients with schizophrenia in the
present study. Online gaming appears to be another way for
patients to reduce psychological distress and to help them
escape from their reality into a virtual world free of alienation
and stigma. Although playing online games may have some
positive benefits by helping patients with schizophrenia cope

Fig. 1. Mediated effects of internet gaming disorder in the association between self-stigma and psychological distress; (a) depression, (b)
anxiety, (c) stress, and (d) Depression, Anxiety, Stress Scale (DASS-21) total score. Age, gender, social function, physical disease, living

status, and employment were controlled in the mediation models.
#Indicates significant indirect effects using bootstrapping method (i.e., confidence interval of 5000 bootstrap samples does not cover the

value of 0. *P < 0.05; **P < 0.01; ***P < 0.001
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with their psychological distress or help them to connect with
others, an unintended consequence might occur as suggested
by the present study’s findings (i.e., a ‘vicious cycle’ in which
gaming is engaged in to relieve psychological distress). More
specifically, the excessive gaming itself might become a
stressor due to the impacts on other areas of their life, exac-
erbating the overall level of psychological distress arising from
comorbid schizophrenia and IGD.
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