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Abstract

Background: The common-sense model of illness suggests that mental representations of health threats may affect one's
behavioral reactionsto them and health status. Internet gaming disorder isanewly defined mental disorder. I1Inessrepresentations
of internet gaming disorder may affect one'srisk of internet gaming disorder. In turn, symptoms of internet gaming disorder may
affect one's perceptions of the disorder.

Objective: This study aimed to investigate the relationships between illness representations and symptoms of internet gaming
disorder in college students.

Methods: A 1-year longitudinal study was conducted with a convenience sample of Chinese college students (n=591; 342/591,
57.9% female).

Results: Of the participants, 10.1% (60/591) and 9.1% (54/591) were classified as having probable internet gaming disorder at
baseline (T1) and follow-up (T2), respectively. The correlations between some dimensions of illness representations regarding
internet gaming disorder (ie, consequence, timeline, personal control, treatment control, and concern) at T1 and symptoms of
internet gaming disorder at T2 and between symptoms of internet gaming disorder at T1 and the dimensionsof illnessrepresentations
at T2 (ie, consequence, timeline, personal control, and emotional response) were statistically significant. The cross-lagged model

fit the datawell ((x?/df=2.28, comparative fit index=.95, root mean square error of approximation=.06) and showed that internet
gaming disorder at T1 was positively associated with unfavorable iliness representations at T2.

Conclusions: Individuals with more severe symptoms of internet gaming disorder had more pessimistic perceptions about the
disorder. Such cognitive perceptions may affect one’s emotional and behavioral reactions towards the disorder (eg, greater levels
of depression and low self-control intention) and should be modified by educational programs and psychological interventions.
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Introduction

Background

Internet gaming is the most common leisure activity among
young people in East Asian countries, including China [1-4].
Although some studies have proposed positive effects of internet
gaming [5,6], excessive internet game use frequently leads to
various physical (eg, obesity), psychological (eg, depression,
anxiety), and social problems (eg, interpersonal conflict) [1-3].
Internet gaming disorder (IGD) is defined as “persistent and
recurrent use of theinternet to engagein games, often with other
players, leading to clinically significant impairment or distress”
[7,8]. It was listed as a condition for further research in the
Diagnostic and Statistical Manual of Mental Disorder (DSM-5)
[7] and later as an official disorder in the 11th Revision of the
International Classification of Diseases (ICD-11) [9]. Examples
of IGD symptomsinclude preoccupation, tolerance, and inability
to control gaming behaviorsinthe past year [ 7,9]. Debates have
continued about the conceptualization, diagnostic criteria, and
guidelinesfor IGD [8].

Prevalence rates of 1GD vary widely across studies, ranging
from 0.7% to 15.6% [10]. A recent meta-analysis found a
worldwide IGD prevalence of 3.05% [11]. Youth and young
adults are high-risk populations for IGD. For example, a
cross-cultural study among young adults (aged 18-25 years)
reported IGD prevalence rates of 26% in the United States,
21.1% in China, and 15.4% in Singapore [12]. Studies among
Chinese college students found prevalences ranging from 4%
t025.7%[13-17]. A longitudinal survey with Chinese university
students reported preval encerates of 14.8% and 9.9% at baseline
and the 1-year follow-up, respectively [18]. IGD has been found
to be associated with other mental disorders, such asdepression,
anxiety, and attention-deficit/hyperactivity disorder [19-22] as
well as health and life problems, including poor sleep quality,
academic failure, and interpersonal problems|[16,23,24]. Given
the high prevalence and severe consequences of IGD in young
people, efforts to understand how they perceive this newly
defined disorder is warranted. The understanding of these
perceptions and relationships would facilitate related research
and intervention development (eg, educational programs,
psychological interventions) to prevent and reduce |GD.

Concepts of 11Iness Representations

The lay understanding of a potential health threat (ie, illness
representations) may influence individuals' responsesto it (eg,
IGD). The common-sense model (CSM) of illness[25] suggests
that when individuals encounter a health threat, they develop
mental representations of it based on their general knowledge
and past experience, information from the external social
environment (eg, friends), and current experience of it. IlIness
representati onsinvol ve cognitive and emotional representations.
To be specific, the cognitive representations include
consequences (assessing the severity of the illness), timeline
(considering whether the illness is acute/chronic/cyclical),
control (considering whether the illness is under volitional
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control), identity (labeling the illness and identifying its
symptoms), illness comprehension (overall comprehension of
theillness), and cause (attributing likely causes of the illness).
Emotional representations (expressing the emotions evoked by
the illness) typically entail negative emotional responses such
as anger and worry. These representations interact with each
other and work in parallel to guideindividuals' coping strategies
and affect their mental and behavioral responses to the illness
(eg, self-management, help-seeking). For example, it wasfound
that high treatment control (ie, perceived treatment
effectiveness) was associated with better treatment adherence
among patients with bipolar disorder [26] and type 2 diabetes
[27]. IlIness representations are dynamic. They would be
appraised and revised based on the consequences of the coping
responses to headlth threats [25] and could be modified by
interventions [28,29].

Relationships Between |lIness Representations and
Symptoms of IGD

IlIness representations of IGD may affect one's risk of 1GD.
People with unfavorable illness representations of 1GD (eg,
perceiving and worrying about severe consequences of 1GD)
may belesslikely to have IGD. It may be because such people
are more likely to regulate their internet gaming behaviors,
prevent themselves from excessive internet gaming and 1GD,
or make an effort to reduce their IGD symptoms. Although
related studies are limited, CSM can be used to support our
hypothesis theoretically, which postulates that both cognitive
representations and emotional representations of theillnesscan
affect coping and appraisal of adisease, whichinturn determine
health-related outcomes [25,30]. In addition, anumber of studies
have investigated the associations between illness
representations and various health-related behaviors (eg,
self-management behaviors, willingness to consult health care
providers) and health outcomes (eg, physical functioning, mental
health status, and clinical health outcomes), among both patients
and healthy populations [30-32]. For example, aprevious study
reported that illness representations of HIN1 were significantly
associated with HIN1 preventive behaviors, including wearing
face masks, hand washing, and behavioral intention to take up
influenza vaccination [32].

However, IGD symptoms may increasethelevels of unfavorable
representations of 1GD. It may be because people with greater
symptoms of |GD may have experienced negative consequences
of IGD or had trouble with regulating their internet gaming
behaviors, thus enhancing their unfavorable representations of
IGD, while those with no or minima symptoms of IGD have
not experienced negative consequences of IGD or may not
necessarily think about IGD negatively [33]. A recent
cross-sectional study in an adult sample (mean age 40.42 years)
in Macao, China reported that those with IGD showed more
negative emotional representations, scored higher in the level
of the time cyclical factor, and had better comprehensiveness
of IGD than non-1GD cases [33]. However, this was the only
existing study, and the cross-sectional study design could not
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demonstrate a causal relationship between 1GD and illness
representations of 1GD. To our best knowledge, no study has
investigated the longitudina and interactive relationships
between illness representations and symptoms of 1GD. This
study attempted to fill this gap.

This Study

This 2-wavelongitudinal study aimed to understand how young
people cognitively and emotionally perceive IGD as adisorder
and health threat (ie, illness representations). In addition, the
study investigated the relationships between such perceptions
and symptoms of IGD in a population of Chinese college
students. It was hypothesized that (1) unfavorable illness
representations (eg, severe consequence) of 1GD at baseline
(T1) would predict low levels of IGD symptoms at follow-up
(T2); however, (2) low levelsof IGD symptomsat baseline (T1)
would predict high levels of unfavorableillness representations
of IGD at follow-up (T2).

Table 1. Background characteristics of the participants (n=591).

Yang et a

Methods

Participants

Thislongitudinal study adopted aconvenience samplerecruited
from 2 universitiesin China. Theinclusion criteriaof thisstudy
included (1) being afirst-year college student, (2) being willing
to participate in the baseline and follow-up studies, and (3)
playing internet gamesin the past year. The exclusion criterion
was being a non-Chinese speaker. Data from the participants
who completed the 2-wave surveys were reported in this study
(n=591). As shown in Table 1, about three-fifths of the
participants (342/591, 57.9%) were female, 51.4% (287/591)
were from urban areas, and 48.7% (288/591) lived in one-child
families. The mean hours of internet gaming per week were 7.7
(SD 9.7) at T1 and 8.4 (SD 10.7) at T2.

Background characteristics

Participants, n (%)

Sex
Female
Mae
Residence
Urban
Rural
One-child family
Yes
No
Hours of internet gaming per week
0-7
>7t014
>141t021
>21
Major
Anesthesia
Forensic Medicine
Stomatol ogy
Chinese Medicine

Psychology

342 (57.9)
249 (42.1)

304 (51.4)
287 (48.6)

288 (48.7)
303 (51.3)

264 (44.6)
181 (30.7)
85 (14.3)
67 (11.4)

84 (14.2)
87 (14.7)

165 (27.9)
137 (23.1)
118 (20.0)

Data Collection

The baseline survey (T1) was conducted during the first year
of college study of the participants, while the 1-year follow-up
survey (T2) was conducted during their second year of college
study. In the absence of any teacher, the surveyswere conducted
in classroom settings. A research assistant with 2 years of
experience in data collection and who majored in psychology
assisted with data coll ection and answered any questions during
the survey. The participants were assured that participation was
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voluntary and refusals would have no negative consequences.
Data confidentiality was guaranteed, and only the researchers
could accessthedata. Student | Dswere used for datamatching.
Researchers were not able to access students' names or other
identifying information. All participants were briefed on the
purpose of the study and provided their informed consent to
participate in this anonymous survey. They were also provided
with information of local psychological servicesin caseit was
needed. The study procedures were carried out in accordance
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with the Declaration of Helsinki. Ethical approval was obtained
from the affiliated university of the corresponding author.

M easures

I1Iness Representations of |GD

The Brief llIness Perception Questionnaire (B-1PQ) was used
to assess the participant's cognitive and emotional perceptions
of IGD (MultimediaAppendix 1). The B-1PQ has 8 dimensions;
each is measured by 1 item [34]. The items are related to
consequences, timeline, personal control, treatment control,
identity, illness concern, comprehension, and emotional
response. A sampleitemis“How much does | GD affect thelife
of an IGD gamer?’: 0 (no effect at all) to 10 (severely affects
my life). The items have demonstrated adequate test-retest
reliability and predictive validity [35]. The Chinese version of
thelPQ regarding |GD (IPQ-1GD) has been validated in Chinese
adults [33]. Confirmatory factor analysis showed acceptable

model fit of B-1PQ at T1 (x*df=2.50, comparative fit index
[CFI]=.92, root mean square error of approximation
[RMSEA]=.07, and standardized root mean square residual
[SRMR]=.06) and at T2 (x*df=2.91, CFI=.94, RMSEA=.06,
SRMR=.05). Compositereliability was.79at T1and .80 at T2.
Average variance extracted was .30 at T1 and .31 a T2
Cronbacha was.71lat Tland .73 a T2.

IGD Symptoms

IGD symptoms were assessed using the 9 diagnostic criteria
proposed in the DSM-5 (Multimedia Appendix 1) [7]. It isa
short, user-friendly, self-report measure assessing |1GD
symptoms of preoccupation, tolerance, withdrawal, unsuccessful
attempts to limit gaming, deception or lies about gaming, loss
of interest in other activities, use despite knowledge of harm,
use for escape or relief of negative mood, and harm based on
DSM-5 criteria [7]. Participants answered whether they had
experienced symptoms in the last 12 months (0=No, 1=Yes).
Higher total scoresindicate severer IGD symptoms. Participants
who scored =5 were classified as having probable IGD [36].
Theinternal reliability was0.86 at T1 and 0.80 at T2. Theresults
showed that the intraclass correlation coefficient was 0.70,
suggesting moderate test-retest reliability. The tool has been
widely used in other IGD studies [1-3]. Like previous studies
[2], the continuous variable of IGD was used in the data anal yses
[1,36,37]. The Chinese version of the scale was found to have
good psychometric properties and is widely used in Chinese
populations [1,36,37].

https://games.jmir.org/2021/4/e28117
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Statistical Analysis

Descriptive statistics of and Pearson’s correlation analyses
between the continuous variables of each dimension of B-1PQ
and |GD were performed using SPSS 25.0 (IBM Corp, Armonk,
NY). The level of statistica significance was set at .05.
Furthermore, the cross-lagged model regarding the rel ationships
between al the dimensions of B-IPQ and the IGD score was
performed by structural equation modeling using SPSS Amos
25. Latent variables of B-1PQ were created with the scores of
each dimension of B-1PQ being used as observed variables. The
variables at the same time point were covariated. The
goodness-of-model  fit was assessed using the

Chi-square:degrees of freedom (X% df) ratio, CFI, RMSEA, and
SRMR. A x2df ratio <3, CFl .90, RMSEA <.08, and/or SRMR
<.08 would indicate acceptable model fit [38,39].

Results

Descriptionsof B-IPQ at T1and T2

As shown in Table 2, at T1, onefifth of the participants
perceived that IGD would severely affect his or her life
(121/591, 20.4%) or would last forever (120/591, 20.3%); 45.9%
(271/591) of the participants indicated that IGD would lead to
severe symptoms. More than half (343/591, 58.1%) of the
participants would be concerned about IGD. More than half
(338/591, 57.2%) perceived persona control over IGD, while
lessthan half of the participants believed that treatment of IGD
could control the disease (241/591, 40.8%) and felt that they
understood IGD (268/591, 45.3%). Only 37.2% (220/591) of
the participants indicated that they would develop negative
emotions dueto IGD.

However, the percentages of item agreement increased at T2.
To be specific, 43.0% (254/591) of the participants perceived
that IGD would severely affect hisor her life; 25.5% (151/591)
believed that IGD would last forever; 60.3% (356/591) of the
participantsindicated that IGD would lead to severe symptoms;
and 74.0% (437/591) would be concerned about IGD. Although
68.7% (406/591) perceived personal control over IGD, more
than half of the participants believed that treatment of 1GD could
control the disease (333/591, 56.3%) and felt that they
understood IGD (308/591, 52.1%). More than half (308/591,
52.1%) indicated that they would develop negative emotions
dueto IGD.
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Table2. Number of participantswho endorsed each item of the Brief 111ness Perception Questionnaire (B-1PQ; score=6) at T1 (baseline) and T2 (1-year

follow-up; n=591).

B-IPQ items T1, n (%) T2, n (%)
Item 1: consequences 121 (20.4) 254 (43.0)
Item 2: timeline 120 (20.3) 151 (25.5)
Item 3: personal control 338(57.2) 406 (68.7)
Item 4: treatment control 241 (40.8) 333 (56.3)
Item 5: identity 271 (45.9) 356 (60.3)
Item 6: concern 343 (58.1) 437 (74.0)
Item 7: comprehension 268 (45.3) 308 (52.1)
Item 8: emotional response 220 (37.2) 308 (52.1)

Descriptionsof IGD at T1and T2

Of the participants, 10.1% (60/591) and 9.1% (54/591; P=.64)
of the participants were classified as having probable IGD at
T1land T2, respectively. Among thosewithout IGD at T1, 4.3%
(23/531) wereclassified with IGD (incidencerate), while among
those with IGD at T1, 53.8% (32/60) remitted from IGD at T2
(remission rate).

https://games.jmir.org/2021/4/e28117
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Correlations Between B-1PQ and | GD Symptoms

As shown in Table 3, the dimensions of consequence (r=0.16),
timeline (r=0.27), personal control (r=—0.15), and emotional
response (r=0.10) of IPQ at T1 were significantly correlated
withIGD at T2 (P<.05). IGD at T1 wassignificantly correlated
with the dimensions of consequences (r=0.17), timeline (r=0.38),
personal control (r=—0.30), treatment control (r=—0.10), and
concern (r=—0.12) of IPQ at T2.
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Table 3. Correlations between Brief |1Iness Perception Questionnaire (B-1PQ) dimensions and internet gaming disorder (IGD) symptomsat T1 (baseline)
and T2 (1-year follow-up).

Vari- Conse= Time- Per- Treat- Iden- Con- Com Emo- Conse Time Per- Tred- Id# Con- Com- Emo- IGD IGD
able quece linee sonal ment tity- cern- pre-  tional queve linee sona ment ti- cern- pre-  tional smp P

T1 T1 con- con- Tl T1 hen- re- T2 T2 con- con- ty- T2 hen- re toms  toms

trol-  trol- sion-  sonse- trol- trol - T2 sion- gone T1 T2
T1 T1 T1 T1 T2 T2 T2 T2

Consequence- T1

r 1 061 008 019 047 025 013 040 019 013 000 -004 012 013 015 018 023 0.16

P _a <001 .33 .02 <00l <001 .12 <001 .03 13 .99 .63 A7 13 .09 .04 .01 .07

val-

ue

Timeline-T1

r 061 1 -011 006 018 -003 003 019 022 030 -013 -005 000 -008 -006 007 029 0.27

P <001 — 20 51 03 75 69 .02 .01 <001 15 5 98 37 53 45 <001 <001

val-

ue
Personal control-T1
r 008 -011 1 0.49 038 036 036 029 -0.07 -025 017 -003 -@® -011 0.08 -0.10 -017 -015

P .33 .20 — <001 <001 <001 <001 <.001 .40 <001 .06 .76 31 .23 .36 .23 .02 .08
val-
ue

Treatment control-T1

r 0.19 0.06 049 1 054 052 031 047 0.07 -003 001 0.27 00 011 0.02 -0.04 -003 -002
P .02 .51 <001 — <001 <001 <001 <.001 .42 73 .92 <001 .77 .20 .80 .67 .75 .79
val-

ue

I dentity-T1

r 047 018 038 054 1 058 039 048 029 007 001 005 08 011 045 015 006 0.05

P <001 .03 .00 <001 — <001 <001 <.001 <.001 .44 .88 .57 37 22 .10 .08 .36 57
val-

ue

Concern-T1

r 025 003 036 052 058 1 051 053 033 000 009 016 010 023 021 027 009 -003

P <001 .75 <001 <001 <001 — <001 <001 <.001 .96 31 .07 28 .01 .02 <001 .29 a7
val-
ue

Comprehension-T1
r 013 003 036 031 039 051 1 039 021 005 012 0.09 000 016 027 021 -014 002

P 12 .69 <00l <001 <001 <001 — <.001 .02 .60 17 34 99 .07 <001 .02 .10 .86
val-
ue

Emotional response-T1

r 0.40 0.19 0.29 047 048 053 039 1 0.27 018 0.06 017 013 013 015 0.17 0.06 0.10
P <001 .02 <00l <001 <001 <001 <001 — <001 .05 A3 .06 14 16 10 .05 .48 .24

val-

ue

Consequence- T2

r 0.19 0.22 -007 0.07 029 033 021 027 1 062 005 028 049 043 039 053 0.17 0.25
P .03 .01 .40 42 <001 <001 .02 <001 — <001 .53 <001 4l <001 <001 <001 .05 <001
val-

ue
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Vari- Conse- Time- Per- Treat- Iden- Con- Com Emo- Conse Time Per- Tred- ldn Con- Com Emo- IGD IGD

able quece linee sonal ment tity- cern- pre- tional quewe linee sona ment ti- cern- pre-  tional smp P
T1 T1 con- con- T1 T1 hen- re T2 T2 con- con- ty- T2 hen- re toms  toms

trol-  trol- sion-  ponse trol- trol - T2 sion- sponse T1 T2
T1 T1 T1 T1 T2 T2 T2 T2

Timeline-T2

r 013 030 025 -003 007 000 005 018 0.62 1 -012 020 042 022 013 040 038 045

P A3 <001 <001 .73 44 9% 60 .05 <001 — A7 02 4 .01 .12 <001 <001 <001

val-

ue

Personal control-T2

r 000 -013 017 -001 -001L 009 012 006 005 -012 1 051 023 041 032 022 -030 -019

P .99 15 .06 .92 .88 31 A7 13 .53 17 — <001 .01 <001 <001 .01 <001 .05

val-

ue

Treatment control -T2

r -0.04 -005 -003 027 -005 016 009 017 028 020 051 1 033 049 022 032 -010 -001

P .63 .56 76 <001 57 07 34 .06 <001 .02 <001 — {0 <001 .01 <001 .24 .90

val-

ue

I dentity-T2

r 012 000 -009 003 008 010 000 013 049 042 023 033 1 052 032 059 006 0.16

P 17 .98 31 a7 37 .28 .99 .14 <001 <001 .01 <001 — <001 <001 <.001 .06 .06

val-

ue

Concern-T2

r 013 008 -011 011 011 023 016 013 043 022 041 049 032 1 040 057 012 -005

P A3 37 23 .20 22 01 07 16 <001 .01 <001 <001 4 — <00l <001 .16 .55

val-

ue

Comprehension-T2

r 015 006 008 002 015 021 027 015 039 013 032 022 03x 040 1 031 -005 005

P .09 .53 36 .80 10 .02 <001 .10 <001 .12 <001 .01 <@ <001 — <001 .58 .60

val-

ue

Emotional response-T2

r 018 007 -010 004 015 027 021 017 053 040 022 032 0% 057 031 1 0.08 0.06

P .04 45 23 .67 .08 <001 .02 .05 <001 <001 .01 <001 «m <O00L <001 — 35 .49

val-

ue

IGD symptoms-T1

r 023 029 -017 -003 006 -009 -014 006 017 038 -030 -010 006 -012 -005 0.08 1 054

P .01 <001 .02 .75 .36 .29 .10 48 .05 <001 <001 .24 .06 .16 .58 .35 — <001

val-

ue

IGD symptoms -T2

r 016 027 -015 -002 005 -003 -002 010 025 045 -019 001 016 005 005 006 054 1

P .07 <001 .08 .79 57 77 86 24 <001 <001 05 90 .06 55 .60 .49 <00l —

val-

ue

3N ot applicable.
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Cross-Lagged Modél of B-1PQ Dimensionsand | GD
Symptomsat T1and T2

The cross-lagged model fit the datawell (x?/df=2.28, CFI=.95,
RMSEA=.06, SRMR=.05; Figure 1). IGD at T1 was positively
associated with B-1PQ at T2 (B=.18, 3=.10, 95% CI 0.01-0.19,
P=.04). B-IPQ at T1 and IGD symptoms at T1 explained 8.8%

Yang et a

of the variance in B-IPQ a T2. B-IPQ a T1 was not
significantly associated with IGD at T2 (P=.42). B-IPQ at T1
and IGD symptoms at T1 explained 23.1% of the variance in
IGD symptoms at T2. Standardized factor loadings of B-IPQ
ranged from .34 to .81 at T1 and from .33 to .76 at T2 (Table
4).

Figure 1. Cross-lagged model of Brief IlIness Perception Questionnaire (B-1PQ) and internet gaming disorder (IGD) symptoms at T1 (baseline) and

T2 (1-year follow-up) with standardized path coefficients.

B-IPQ T!

)

-07

!

IGD symptoms
Tl

S

.02

10

e

28

48

B-IPQ T2

T

.28

|

IGD symptoms
T2

Table 4. Factor loadings of Brief IlIness Perception Questionnaire (B-IPQ) at T1 (baseline) and T2 (1-year follow-up).

Factor loadings B B Composite reliability P value
Consequence-T1<--- B-IPQT1 1.00 .38 a a
TimelineT1 <--- B-IPQ T1 1.22 .34 242 .01
Personal control-T1 <--- B-IPQ T1 121 A7 7.09 <.001
Treatment control-T1 <--- B-IPQ T1 1.71 .65 8.11 <.001
Identity-T1 <--- B-IPQ T1 183 .73 9.13 <.001
Concern-T1 <--- B-IPQ T1 2.17 .81 8.52 <.001
Comprehension-T1 <--- B-IPQ T1 145 .58 7.79 <.001
Emotional tesponse-T1 <--- B-IPQ T1 1.68 .68 8.19 <.001
Consequence-T2 <--- B-IPQ T2 1.00 .68 a a
Timeline-T2 <--- B-IPQ T2 .61 .45 1241 <.001
Personal control-T2 <--- B-1PQ T2 43 .33 7.25 <.001
Treatment control -T2 <--- B-IPQ T2 71 .48 10.19 <.001
Identity-T2 <--- B-IPQ T2 1.07 74 14.13 <.001
Concern-T2 <--- B-IPQ T2 1.03 .73 14.43 <.001
Comprehension-T2 <--- B-IPQ T2 .65 48 10.27 <.001
Emotional response-T2 <--- B-IPQ T2 .96 .76 14.80 <.001

8 n the confirmation factor analysis, the loading of this factor was fixed at 1.

Discussion

Principal Findings
This study adopted a longitudinal design and conducted

cross-lagged modeling analysesto demonstrate the relationship
between illness representations of 1IGD and IGD symptoms.
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The results showed that only IGD symptoms at T1 predicted
high levels of unfavorable illness representations at T2. Thus,
hypothesis (2) was supported but not hypothesis (1). Indeed,
people with greater IGD symptoms may be more likely to
experience negative consequences of IGD in their daily life.
For example, people with excessive and addictive use of internet
games may suffer from mental and emotional disorders (eg,
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depression, anxiety, socia anxiety, suicidal ideation), loneliness,
interpersonal conflicts, and lack of offline social connection or
support (eg, [18,19,21,24]). Since such people may have suffered
from the IGD symptoms for at least 1 year, they have a better
understanding of the fact that IGD can affect their daily life
significantly and be chronic and cyclical. Thisisalso consistent
with the finding in the cross-sectional study in Macao [33]. In
addition, peoplewith IGD may have already experienced failure
in attempting to regulate their internet gaming behaviors and
thus perceive agreat sense of helplessness and hopel essness as
well as alow sense of self-control, self-efficacy, and personal
control for their internet gaming behaviorsand |GD symptoms.
Such perceptions may partialy explain why IGD may lead to
some severe mental problems, such as depression and suicidal
ideation (eg, [2,19]). However, illness representations did not
show robust significant prediction for IGD symptoms in the
model. According to the CSM, illness representations may
directly affect risk perceptions and worry about IGD and
self-regulation for IGD (eg, self-management, help-seeking),
which may in turn influence one’s episode of |GD. Future work
should test such potential outcomes and mechanisms.

Correlation analyses showed significant correlations between
greater conseguence, higher timeline, and low personal control
at T1 and high levels of IGD symptoms at T2; in turn, IGD
symptoms at T1 were also significantly correlated with these
perceptions at T2, which seem to suggest longitudinal and
interactive relationships between these perceptions and 1GD.
Other significant correlationsincluded the correlations between
negative emotional response at T1 and IGD symptoms at T2,
between IGD symptoms at T1 and treatment control at T2, and
between IGD symptoms at T1 and concern at T2. Similar
correl ations between these dimensions of illness representations
and |GD symptomswere also found at the sametime point. Not
al the correlations were statistically significant. Since the
dimensions represent different perceptions of a disease and
some perceptions may be particularly relevant to the disease, it
is reasonable that not al the dimensions of illness
representations of |GD were significantly correlated with IGD
symptoms. Consistently, the recent cross-sectional study also
reported that only timeline cyclical, personal control, illness
coherence, and emotional representations were significantly
correlated with IGD symptoms [33]. Similar results were also
found in previous studies of other diseases (eg, [32,40]).
However, most of the correlations had small effect sizes. Thus,
these relationships should be interpreted with caution. Since
related studies are limited, conclusions regarding the
relationships between different dimensions of illness
representations and IGD symptoms cannot be drawn at this
stage. More empirical studies are warranted.

It is interesting to find that the percentages of item agreement
for each dimension of illness representations significantly
increased at T2 compared with T1. A plausible explanation for
thisincrease may be that both international and local societies
have started to emphasi ze the adverse consequences of excessive
use of theinternet and video gamesin recent years. For example,
the World Health Organization defined IGD asamental disorder
in 2018 [9]. In 2018, the Chinese government announced the
establishment of agaming regulator to limit the number of new
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online games, restrict playing time, and develop an
age-restriction system [41]. Also, the local public media have
repeatedly criticized video games for negatively influencing
young people [41]. Thus, with the changes at the international,
governmental, and social levels, local citizens, including college
students, may have increasingly recognized the adverse
consequences of overuse of internet games and known more
about 1GD.

The prevalence of 1GD found in our study is consistent with
another study with Chinese college students (10.3%) [15]. We
further found that this prevalence did not significantly change
from T1 to T2; asmall number of non-IGD cases became |GD
casesand vice versa. It may suggest stability of IGD status over
time. It is different from another longitudinal survey with 283
Chinese university studentsthat found a significant decreasein
the prevalence (14.8% at T1 versus 9.9% at T2) [18]. The
different results may be due to the differences in assessments,
samples, and study period. However, since we had a relatively
small and nonrepresentative sample, the findings should be
interpreted with caution. Longitudinal and large-scale studies
that monitor the prevalence and conversion rates of IGD across
time are warranted.

The levels of illness representations of IGD changed
significantly over time, while IGD did not change largely. It
seems contradictory to our assumptions regarding their
associations. One plausible explanation may be that although
the protective factors of IGD (ie, unfavorable illness
representations) increased over time, there may exist increasing
independent risk factors (eg, daily life stress and academic
stress) among the participants that could increase their risk of
IGD or moderate the effect of illness representations on 1GD.
Future studies should investigate both risk and protective factors
of IGD to better understand the change in IGD symptoms over
time. These perceptions may have great effects on mental health
and behavioral outcomes. For example, pessimistic views of
IGD, such as low treatment control, may reduce ones
help-seeking intention; a perception of low personal control
may lead to anxiety and low self-efficacy. Future studies should
test these mental health and behavioral outcomes.

Strengthsand Limitations

This study represents the first longitudinal study testing the
relationships between illness representations and symptoms of
IGD. It is aso the first attempt at understanding illness
representations of |GD among young people who are a group
at high risk of IGD [13-17]. The findings suggest that IGD
treatment should not only address |GD symptoms but al so these
perceptions, such as the perception of low personal control.
Cognitive behavioral therapy and motivational enhancement
therapy have been promising approaches to reduce addictive
behaviors [42] and may help to enhance one’s motivation and
skills to regulate their gaming behaviors.

Limitations of thisstudy include the use of self-report measures,
anondiagnostic tool for IGD, and asmall convenience sample.
These might have affected the prevalence of IGD. The sample
may differ from other populations considering some important
demographic characteristics, such as age, educational level,
majors, and regions. For example, the study only included

JMIR Serious Games 2021 | vol. 9 | iss. 4 | €28117 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR SERIOUS GAMES

medical students who might have extraordinary capabilities to
assess their own health and possible threats of a disease. Thus,
their perceptions of IGD may be different from other
populations’ perceptions. Second, although the conduct of
surveys within classroom settings helped to guarantee the
survey’s quality, it might come with some limitations such as
socia pressure to participate. Third, only a 1-year follow-up
was conducted. More waves and longer years of follow-up are
warranted to better understand the stability of and changes in
IGD and its consequences. Fourth, this study used the short
version of IPQ. Although this version is more feasible in
longitudinal surveys, future studies may use the long version
of 1PQ to validate our findings and test the reliability of each
dimension of IPQ. Also, it was the first to use the B-IPQ in the
context of IGD. Future studies should validate this scale well
in the context of IGD. B-IPQ and IGD explained a relatively
low amount of variance for each other. Future studies should
include more potential important variables in the cross-lagged
model. Fifth, it isworth noting that this study only investigated
illness representations among gamers. Such perceptions may
be different from those of nongamers [33]. In addition, it isa
limitation that we did not know whether weincluded diagnosed
cases. Since IGD isanewly defined disorder, diagnosisisrare,
and treatment is still lacking in most local mental health services,
thereislittlelikelihood to include clinically diagnosed cases or
those who know that they had IGD. Future studies may test
whether illness representations have different implications

Yang et a

between gamers and nongamers and between healthy individuals
and those with diagnosed IGD. Finaly, athough the
cross-lagged model is widely used to study causal influences
in longitudinal panel data, some researchers have argued that,
if stability of constructs is to some extent of a trait-like and
time-invariant nature, the autoregressive relationships of the
cross-lagged model may fail to adequately account for the causal
influences [43]. As a consequence, the lagged parameters that
are obtained with the cross-lagged model may not represent the
actual within-person relationships over time, and this may lead
to erroneous conclusions regarding the presence, predominance,
and sign of causal influences. Other approaches should be used
to validate the findings in future work.

Conclusions

The findings suggest that illness representations of IGD
increased over timeand thelevel of IGD symptoms might affect
ones' illness representations of IGD. Based on the CSM, these
illness representations may further influence gamers' mental
health, coping strategies, and behaviors related to the illness
(eg, self-management, help-seeking). Future research may
examine how illness representations of 1GD would influence
mental health and behavioral outcomes. Educational programs
and psychological interventions are warranted to reduce the
over-pessimistic perceptions about IGD based on the CSM
structure and the self (eg, low personal control over IGD) among
the gamers.
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