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Abstract

The WHO recently included Gaming Disorder as a psychiatric diagnosis. Whether there are distinct groups of adolescents
who differ based on severity of gaming disorder and their relationships with other mental health and addictive behavior
outcomes, including problematic smartphone use (PSU), remains unclear. The current study explored and identified sub-
types of Internet Gaming Disorder (IGD) severity and estimated the association between these subtypes and other disorders.
Participants completed online questionnaires assessing the severity of IGD, PSU, depression, and anxiety during COVID-19.
We conducted a latent class analysis of IGD symptoms among 1,305 Chinese adolescents (mean age =15.2; male=158.5%)
from 11 secondary schools in Macao (SAR), China. Multinomial logistic regression estimated correlates of latent class
membership and PSU. A 4-class model adequately described the sample subgroups. Classes were labeled as normative gam-
ers (30.9%), occasional gamers (42.4%), problematic gamers (22.7%), and addictive gamers (4.1%). Relative to normative
gamers, PSU severity, depression, and being male were significantly higher among problematic gamers, addictive gamers,
and occasional gamers. Only problematic gamers showed significant positive associations with anxiety severity compared to
the other groups. The study revealed the differences in severity of gaming disorder and its association with psychopathology
outcomes. Application in screening for IGD and comorbidity is discussed.
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Introduction Classification of Diseases (ICD-11) as an official psychiatric
diagnosis (World Health Organization, 2019) and was also
Due to the concerning repercussion resulting from mala-  proposed for inclusion in the DSM-5 (American Psychiatric

daptive gaming, Internet gaming disorder (IGD) was listed  Association, 2013). IGD is defined by symptoms including
under 6C51 in the most recent edition of the International  loss of control over gaming, prioritizing gaming over other
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relevant daily activities and continuing gaming despite nega-
tive consequences over a time course of 12 months. IGD
impairs people’s social, academic, and occupational func-
tioning (American Psychiatric Association, 2013; Macao
Association for Internet Research, 2020; Petry et al., 2015;
Wichstrgm et al., 2019), including poor relationships with
peers or family (Dreier et al., 2017; Hwang et al., 2020;
Schneider et al., 2017; Strittmatter et al., 2015; Sugaya et al.,
2019; Yang et al., 2020) and lower academic performance
(Hawi et al., 2018; Ko et al., 2020; Miiller et al., 2015; Wang
et al., 2014; Zhang et al., 2019).

Because of the ubiquity of the Internet and the easy
access to mobile phones among youth, subsequently, their
risk of internet-related behavioral problems also increased
exponentially (Anderson & Jiang, 2018; Chia et al., 2020;
Geisel et al., 2021). Around the globe, a recent meta-analysis
(Stevens et al., 2021) revealed a prevalence of gaming dis-
order was 3.1% worldwide. A high prevalence of Internet
addition among youth in Asia were previously observed. The
prevalence was 21.2% in Vietnam (Tran et al., 2017), 21%
in Philippines (Mak et al., 2014), 20% in Korea (Ha et al.,
2006), 17.9% in Taiwan (Tsai et al., 2009); 17.1% in Singa-
pore (Mythily et al., 2008), 16.4% in Hong Kong (Mak et al.,
2014), 14.1% in Malaysia (Mak et al., 2014), 6.2% in Japan
(Mak et al., 2014), and 13% among adolescents in China
(Yang et al., 2020). Across Asia, children and adolescents
in East Asian countries, such as China, reported the highest
prevalence rates (Paulus et al., 2018). The high prevalence
of IGD among Chinese youth is concerning, particularly in
the coronavirus disease (COVID-19) context, children and
adolescents spent most of their time at home using the Inter-
net during the lockdown, and this might increase video game
use and probable IGD (Teng et al., 2021).

IGD and Psychopathological Outcomes

IGD demonstrates high comorbidity with PSU, in which the
two problems share similar characteristics (Lin et al., 2017).
However, only IGD is classified as an addictive disorder in
the psychiatric nosology. It is also difficult to disentangle the
purpose of smartphone use whether it is to engage in gaming
behavior or other activities (Montag et al., 2021). Smart-
phones allow gamers to stay in touch with each other either
within the game platform or through other gaming-related
activities including social media, which is associated with
greater IGD severity (King & Delfabbro, 2018). This rela-
tionship is also bidirectional such that some studies found
that smartphone gaming is a risk factor for PSU (Fischer-
Grote et al., 2019; Jeong et al., 2016).

IGD is also associated or comorbid with other mental
health problems, including depression (Liu et al., 2016;
Yuan et al., 2021), anxiety (Schou Andreassen et al., 2016;
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Wu et al., 2018), and stress symptoms (Andreetta et al., 2020;
Yen et al., 2019), which are considered as predictive factors
of gaming-related behavior (Hyun et al., 2015; Laconi et al.,
2017). Cross-sectional studies that adopted different measure-
ments for gaming problems found positive association with
depression (Gaming Addiction Scale; Mannikko et al., 2015)
and anxiety (Problematic Videogame Playing; Fumero et al.,
2020) in adolescents. Symptoms of anxiety and depression
before the pandemic predicted later IGD and videogame use
(Teng et al., 2021). IGD is also associated with psychiatric
disorders in young people including attention deficit and
hyperactivity disorder and alcohol misuse (Ho et al., 2014)
as well as illicit drug use (Sun et al., 2012). Internet used as
a coping strategy for psychiatric comorbidity may perpetuate
IGD because young people suffering from IGD often avoid
socialization with other people (Zhang et al., 2018). IGD was
found to affect sleep quality (Zhang et al., 2017) and lead to
negative impact on health-related quality of life (Tran et al.,
2017) among adolescents in Asia.

The COVID-19 pandemic has a vital impact on adoles-
cents’ mental health. Compared to Chinese adults, adoles-
cents were more affected in the beginning of COVID-19
outbreak, and it showed higher impact on youth mental
health (i.e., depression, anxiety, and stress) (Wang et al.,
2020a, 2020b). After one month of COVID-19 outbreak in
China, Chinese adolescents were impacted more than before.
This may be due to their long-term online study from home
(Wang et al., 2020a, 2020b). In a cross-sectional study con-
ducted during the COVID-19 outbreak in China among ado-
lescents from grade 7 to grade 12 and first year in university,
Ren et al. (2021) found that among them, the prevalence
of anxiety was 28.3%, and 2.1% of them presented with
severe anxiety, whereas the prevalence of depression was
30.8%, and 1.3% was severe. The comorbidity of anxiety and
depression was also high, and estimated to be around 20.1%
of the Chinese adolescents. With the increasing risk of psy-
chopathology (e.g., depression and anxiety) and academic
stress during COVID-19 (Cullen et al., 2020; Pfefferbaum
& North, 2020), adolescents may be more susceptible to
gaming-related behavior.

Theoretical Frameworks

This study is guided by two theoretical models. First, the
Interaction of Person-Affect-Cognition-Execution model
(I-PACE) (Brand et al., 2016, 2019) suggests that core
personal characteristics (e.g., psychopathology, biopsy-
chological constitution), cognitive and affective responses
to perceived situations, decision-making behavior about
using a certain application, and the consequences of using
it drives some people to excessively use the internet. When
individuals experience high levels of depression and anxiety
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(psychopathology factors), and high levels of stress (stimuli)
trigger the cognitive and affective responses, they may be
motivated to use certain applications more to gain gratifica-
tion, which then reinforces more use. Second, Compensa-
tory Internet Use Theory (Kardefelt-Winther, 2014) explains
the underlying mechanism of how negative life events or
negative emotion give rise to compensatory internet use,
which helps to mitigate negative affect. Through the process
of gratification-seeking, once an individual’s internet use
becomes excessive, negative consequences may lead to a
higher degree of stabilization of psychopathology factors.
In other words, in individuals who are experiencing depres-
sion, anxiety or stress, these negative emotions may moti-
vate them, to seek an escape from their daily life struggles
(Melodia et al., 2020), by playing more Internet games in
order to compensate for negative emotions. Once they gain
gratification, those negative emotions may decrease, but it
can result in more long-term negative outcomes.

A Person-Centered Approach to Understand
IGD

Different from a data-centered approach, latent class analy-
sis (LCA), is a statistical approach used to identify hetero-
geneous sub-groups within a larger population according
to their item responses, which can identify types of IGD
based on symptom patterns. It can also incorporate data
from observed covariates to understand their correlation
with latent class subgroup membership. LCA assumes that
the structure of the observed multivariate data results from
a categorical latent (class membership) variable.

Several studies applied LCA among adolescents with IGD
using different scales to measure the heterogeneity of IGD in
terms of symptom endorsement severity. A 4-class model of
latent classes of PVP (Problem Video Game Playing), which
classified participants as “Severe PVP” (1.9%), “High PVP”
(12.2%), “Low PVP” (36%), and “Normative” (50%) due to
the lowest probabilities of PVP scale item endorsement in
Canadian young people (Faulkner et al., 2015). Myrseth and
Notelaers (2018) found a 5-class model of Gaming Addic-
tion, including a “never symptoms of addiction” (46.2%),
“rarely symptoms of addiction” (22.3%), “occasionally
symptoms of addiction” (23.5%), “problem gamers” (6.9%),
and “disordered gamers” (1.2%) among Norwegian adoles-
cents, while another 5-class model was identified from Scale
for the Assessment of Internet and Computer Game Addic-
tion—Gaming Module (AICA-S), with the majority being
in a “Normative” class (61.8%), followed by “Concerned”
(23.6%), “Engaged” (7.3%), “At-Risk” (5.1%), and “IGD”
(2.2%), among European young gamers (Colder Carras &
Kardefelt-Winther, 2018).

These studies were based on symptom items of gam-
ing-related scales, classifying subtypes of gamers using
the person-centered (LCA) approach, and measuring sub-
type associations with psychopathological variables (e.g.,
depression), but did not study other problematic use of
digital technology, such as PSU, which is often associated
with gaming (Elhai et al., 2020; Fischer-Grote et al., 2019;
Jeong et al., 2016; Yuan et al., 2021). Meanwhile, to our
knowledge, there has not been studies that have conducted
LCA of IGD symptoms in Chinese youth.

Study Aim

The study explored the subtypes of IGD and its relation-
ship with PSU, depression, and anxiety using a person-
centered approach. Due to the inconsistent findings, and
lack of investigations among Chinese youth, we have also
investigated covariates (age and gender) to understand
which individuals may be associated with the different
subgroups of IGD among Chinese adolescents (Dreier
et al., 2017; Hawi et al., 2018; Macur & Pontes, 2021;
Schou Andreassen et al., 2016; Su et al., 2020). Based
on previous studies (Colder Carras & Kardefelt-Winther,
2018; Faulkner et al., 2015; Myrseth & Notelaers, 2018),
we hypothesized that there will be an optimal model with 4
to 6-classes. We expect that some of the IGD subtypes will
be associated with PSU, depression, anxiety and stress.
Finally, a positive association between IGD and PSU are
hypothesized.

Method
Participants and Procedure

Thirty-eight secondary schools in Macao (SAR), China
were invited and eleven agreed to participate in this study
by a local student association from June to July 2020.
Informed consent from parents and assent from children
was obtained electronically. The online survey took around
15 min to complete.

In our final sample, a total of 1,785 valid responses
with both parent consents and student assents were col-
lected using Qualtrics. Among them, 78 (4.36%) were
removed due to missing data, and 402 (22.5%) were
excluded because they did not report playing video
games. Therefore, the final sample includes 1,305 par-
ticipants between 13-21 years old (M =15.16, SD=1.66).
Demographic information of the participants is shown in
Table 1.
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Table 1 Descriptive statistics of demographic characteristics, 1GD,
PSU, depression, anxiety, and stress

N(%) Mean SD
Age 1305 15.16 1.66
Gender Male 763 (58.5%)
Female 542 (41.5%)
Grade Junior High 781 (59.8%)
Senior High 524 (40.2%)
Have smart- Yes 1275 (97.7%)
phone No 30 (2.3%)
IGD 251 2.30
Cumulative 0 313 (24.0%)
scores
1 226 (17.3%)
2 210 (16.1%)
3 170 (13%)
4 121 (9.3%)
5 106 (8.1%)
6 69 (5.3%)
7 43 (3.3%)
8 27 2.1%)
9 20 (1.5%)
PSU 31.35 10.86
Male <31 369 (28.3%)
>31 374 (28.7%)
Female <33 224 (17.2%)
>33 308 (23.6%)
Depression 8.80 8.81
0-9 790 (60.5%)
>9 515 (39.5%)
Anxiety
0-7 694 (53.2%)
>7 611 (46.8%)
Stress 10.95 8.82
0-14 913 (70.0%)
>14 392 (30.0%)
Measures

Internet Gaming Disorder Scale (IGDS)

The IGDS is a 9-item self-report scale developed accord-
ing to the DSM-5 diagnostic criteria of IGD measuring
Internet gaming activities in the past 12 months by a
dichotomous response format, 0 = No and 1= Yes (Lem-
mens et al., 2015). The Chinese version has demonstrated
excellent reliability (KR-20=0.91) and criterion and
structural validity among Chinese sample (Sigerson et al.,
2017). A higher total score indicates greater IGD sever-
ity. In the current study, KR-20 (i.e. internal consistency)
was 0.77.
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Short Version of the Smartphone Addiction Scale (SAS-SV)

The 10-item SAS-SV was designed to measure severity of
PSU in terms of associated health and social impairment,
withdrawal, and tolerance, using a 6-point Likert scale from
1 =strongly disagree to 6 =strongly agree (Kwon et al.,
2013). The cut-off scores of 31 for male and 33 for female
were used for adolescents (Kwon et al., 2013). Higher total
scores indicated greater PSU. The Chinese version demon-
strated good internal consistency (Cronbach’s o =0.86) and
convergent validity among Chinese adolescents (Cheung
et al., 2019). Internal consistency in our sample was 0.90.

Depression, Anxiety, Stress Scale-21 (DASS-21)

The Chinese version of DASS-21 is a 21-item self-report
measure with three subscales measuring depression, anxiety,
and stress in the past week (Lovibond & Lovibond, 1995;
Moussa et al., 2001). Each subscale comprises 7 items with
a rating from 0 =did not apply to me at all to 3 =applied
to me very much, or most of the time. The cut-off scores
are 9, 7, and 14 for the depression, anxiety, and stress sub-
scales, respectively (Lovibond & Lovibond, 1995). The scale
showed good internal consistency, convergent and discri-
minant validity among Chinese youth (Wang et al., 2016).
Cronbach’s a of depression, anxiety, and stress in our sample
were 0.86, 0.81 and 0.83, respectively.

Statistical Analysis

The statistical analyses were conducted in three steps. First,
Pearson correlations among covariates and IGD were ana-
lyzed with SPSS version 24 (IBM Corp, 2016). Second,
latent class analysis was conducted to determine the number
of latent classes based on the IGD item responses. Optimal
model fit (i.e., the number of latent classes) was determined
by comparing the Bayesian information criterion (BIC),
Akaike’s information criterion (AIC), and sample-size
adjusted Bayesian information criterion (SABIC). Lower
values indicate better model fit. The Vuong Lo-Mendell-
Rubin likelihood ratio test (V-LMR), adjusted Lo-Mendell-
Rubin likelihood ratio (ALMR LR), and Bootstrapped like-
lihood ratio test (BLRT) were used to compare model fit
improvement between models with k vs. k-1 classes, with
statistical significance indicating improved fit when adding
the additional class (Wang & Wang, 2019). Entropy values
were used to determine better quality of model classification,
with larger values close to 1 indicating improved quality
of model classification. Third, multinomial logistic regres-
sion analysis was conducted to determine the association
between covariates (i.e., PSU, depression, anxiety, stress,
and gender) and latent class membership. LCA and multino-
mial logistic regression were performed by Mplus software
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version 7.4 (Muthén & Muthén, 1998-2015). We used odds
ratios to determine the relationship between covariates and
class membership. Odds ratios represent the odds of how
the covariate is associated with membership in the index
class when compared to the reference class (Wang & Wang,
2019).

Ethics

All procedures of the present study were carried out in
accordance with the Helsinki Declaration. The ethical
approval was obtained from the Research Ethics Com-
mittee of the University of Macau. Informed consent was
provided and obtained from all participants in the study.
Parental consent was obtained for those younger than
18 years of age.

Results

Correlations

Bivariate Pearson correlations among covariates and IGD
are presented in Table 2.

LCA Model of IGD

Table 3 shows results of the 2-, 3-, and 4-class models. The
probability distribution and endorsement on IGDS items of
the four classes are presented in Table A.1 and Fig. 1. The
3-class model had smaller BIC (11,208.103) and higher
entropy (0.717) than the 4-class model (BIC=11,233.042;
entropy =0.686); however, the 4-class model had smaller
AIC (11,031.257) and SABIC (11,109.157). Although LMR-
LR and VLMR were not significant in the 4-class model, the
BLRT (p <0.0001) was statistically significant, which meant
that the 4-class model is superior (Nylund et al., 2007; Wang
& Wang, 2019). Therefore, the 4-class model was selected.

Overall, the four classes vary across each other based
on the severity of IGD symptoms. We labeled Class 1 as
Normative Gamers (30.9%) that the lowest probabilities of
endorsing all symptom items (near 0%), apart from a greater
tendency to endorse escaping negative emotions (18.1%)
than other symptom items. Class 2 was labeled as Addic-
tive Gamers (4.1%) due to the highest endorsement on all
symptom items, which ranged from 0.712 for the item of loss
of relationships/opportunities to 1 for the item of preoccupa-
tion. We labeled Class 3 as Occasional Gamers (42.4%) due
to elevated symptoms of IGD relative to Normative Gamers;

Table 2 Bivariate Pearson

. age gender IGD PSU depression anxiety stress
Correlations among study
variables Age 1
Gender .000 1
IGD -.055% 161%* 1
PSU -.046 .015 .065* 1
Depression .088** -.088%#* 301 .061%* 1
Anxiety .0817%%* -.087%%* 258%* .013 752%% 1
Stress .087%* -.076%* B11#* .015 183 %% .800%** 1

Table 3 The number of latent

Note. IGD =Internet gaming disorder; PSU =Problematic smartphone use
*p<.05. %% p< .01

Classification criterion

Number of latent class

IGD classes
2 3 4
BIC 11,338.408 11,208.103 11,233.042
AIC 11,240.103 11,058.058 11,031.257
SABIC 11,278.054 11,115.984 11,109.157
Vuong-LMR test p=0.0000 p=0.0001 p=0.1555
LMR-LR Value =1576.115 Value =199.267 Value =46.158
(p=0.0000) (p=0.0001) (p=0.1590)

#k*BLRT p=0.0000 p=0.0000 p=0.0000
Entropy 0.780 0.717 0.686

Note. LMR =Lo-Mendell-Rubin likelihood ratio test; BLRT =Bootstrapped likelihood ratio test; statisti-
cally significant: p <.05
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Fig. 1 Latent Class Model
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meanwhile, Class 4 was labeled as Problematic Gamers

Table 4 Multinomial logistic regression between latent class mem-
bership and covariates

(22.7%), which were differentiated from Addictive Gamers
by having a lower probability on symptom items of unsuc-
cessful attempts to stop or reduce gaming behavior (54.3%)
and loss of interest in other activities (29.2%).

Multinomial Logistic Regression Model

In the multinomial logistic regression analysis, 30 partici-
pants were excluded due to missing values (2.3%) from the
smartphone use responses (i.e., having no smartphone).
Normative Gamers was the reference group because this
class showed the lowest probabilities of IGD symptom
endorsement.

Compared to Normative Gamers, gender, PSU, and
depression were statistically significant and positively asso-
ciated with the Addictive Gamers, Occasional Gamers and
Problematic Gamers. Also, only anxiety was statistically
significant and positively associated with the Problematic
Gamers class (Table 4).

Discussion

The present study investigated latent subgroups of IGD and
its relationship with demographic and psychopathological
variables among adolescents in Macao, China during the
COVID-19 pandemic.

LCA of IGD

We found that the 4-class model had the best fit. Aligned

with Faulkner et al. (2015) our results identified Normative
Gamers group who showed little or no IGD symptoms,

@ Springer

Covariates B SEofB p Odds ratio
Class 2 Intercept -4.777  0.534 0.000
Age 0.241 0.320 0452  1.272
Gender 1.405 0.382 0.000  4.076
PSU 1.375 0.364 0.000  3.953
Depression ~ 1.473 0.402 0.000 4.361
Anxiety 0.012 0.454 0978  1.012
Stress 0.450 0371 0225  1.569
Class 3 Intercept -0.835  0.146 0.000
Age 0.221 0.138 0.108  1.248
Gender 0.517 0.138 0.000 1.678
PSU 1.138 0.143 0.000  3.120
Depression  0.383 0.192 0.046  1.466
Anxiety 0.172 0.177 0.332  1.188
Stress -0.234  0.204 0251  0.791
Class4  Intercept -3.065  0.239 0.000
Age -0.129  0.178 0.468  0.879
Gender 1.452 0.188 0.000 4.273
PSU 2.043 0.195 0.000 7.714
Depression  0.802 0.230 0.000  2.230
Anxiety 0.430 0218 0.048  1.537
Stress 0.134  0.229 0.558  1.143

Note. Class 2= Addictive gamers; Class 3 =Occasional gamers; Class
4 =Problematic gamers; Reference group: Class 1 =Normative gam-
ers; Statistically significant: p <.05

Problematic Gamers group and Occasional Gamers group,
which are two types of gamers with parallel symptom
patterns but different severity, and the Addictive Gamers
group, who reported the highest level of symptoms. When
examining the differences closely across the four groups,
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the different level of loss of interest in other activities
and unsuccessful attempts to stop or reduce differentiate
Addictive Gamers and Problematic Gamers. Consistent
with Wichstrgm et al. (2019)’s findings, our study found
that loss of interest might serve as a central symptom in
the assessment of IGD and its related impairment. Gamers
are usually fed with intensive and short-term stimuli which
could engender gamers’ quick gratification or pleasure at
the present. Therefore, gamers are habituated to respond
to only certain types of stimulations, meaning that their
attention is actually trapped or narrowed down to a very
limited and fixed area (Berardi, 2015), rather than defer-
ring their immediate relief to explore other activities and
think more deeply (Moore, 2018). Biologically, such a trap
of attention or interest also hinders the development of
new synaptic pathways in prefrontal cortex, which is a
region crucial for learning (Lewis, 2015). As a result, the
loss of interest makes it more difficult for gamers to create
new neural connections and learn new knowledge. To dif-
ferentiate clinically problematic gamers from other gam-
ers, symptoms of withdrawal, tolerance, and unsuccessful
attempts to stop or reduce gaming are also suggested as
potential symptoms or criteria in this study, which is also
consistent with previous research among Norwegian youth
(Wichstrgm et al., 2019).

Problematic Gamers showed higher probabilities of
IGD symptoms than Occasional Gamers on all symp-
toms, especially in withdrawal, tolerance, and unsuccess-
ful attempts to stop or reduce gaming, despite their paral-
lel patterns of IGD symptoms. Previous studies showed
that these three symptoms were associated with gaming
involvement (Wichstrgm et al., 2019) and gaming-related
negative outcomes (Colder Carras & Kardefelt-Winther,
2018), including impairments in relationships and school
achievement. This is consistent with the theory of psycho-
social dislocation (Alexander, 2010) that those who are
dislocated socially and psychologically depend heavily on
certain activities to compensate their feelings of aliena-
tion or dislocation, even knowing that these activities are
harmful to them.

Furthermore, in addition to the symptom of loss of
interest, withdrawal and tolerance were also impor-
tant criteria in measuring IGD (Rehbein et al., 2015).
However, the current results did not suggest that with-
drawal, tolerance, and unsuccessful attempts to stop or
reduce have a strong association with the Occasional
Gamers. Since similar symptoms were found in other
substance use or addictive behaviors, further studies on
IGD assessment criteria of withdrawal are still needed
(Kaptsis et al., 2016). In current study, these three symp-
toms indicate that differences in the assessment of IGD
also are important criteria for differentiating subgroups
of IGD.

Latent Class and Psychopathological Variables

Previous studies found that mobile games or social plat-
forms for game interaction are associated with PSU (Cha
& Seo, 2018; Fischer-Grote et al., 2019; Liu et al., 2016;
Rozgonjuk et al., 2020) and noted that the economic mod-
els of current game industry and social platforms tend to
create some online functions which could exploit users'
cognitive and affective mechanisms (Moore, 2017; Parisi,
2016). Greater internet social interaction had lower aware-
ness of problematic gaming, and a higher level of prob-
lems related to mental health, whereas awareness of their
IGD could be a protective factor against PSU (Cha & Seo,
2018; Colder Carras et al., 2017). However, these studies
are limited to mobile gaming/social media. The current
research extended the literature to IGD and showed PSU
was significantly positively associated with all subgroups
of gamers, relative to Normative Gamers. Among them,
Problematic Gamers showed a strong relationship with
PSU severity, which revealed a relationship between PSU
and IGD severity. Previous studies (Fischer-Grote et al.,
2019; Jeong et al., 2016) showed that gaming was the risk
factor for PSU, whereas the current study supported an
opposite direction, which might indicate the relationship
between IGD and PSU is bidirectional.

We found that different subgroups of gamers were associ-
ated with different mental health problems during the pan-
demic when local in-person school suspension occurred.
Depression and anxiety were associated with IGD (Schou
Andreassen et al., 2016; Wu et al., 2018; Yuan et al., 2021).
Preexisting anxiety and depression before the COVID-19
pandemic predicted IGD severity during the pandemic (Teng
et al., 2021). Our results showed that compared with Nor-
mative Gamers, there was a significant positive association
between all subgroups (especially Addictive Gamers) with
depression severity. However, only Problematic Gamers
showed significant positive association with anxiety sever-
ity compared to other subgroups of gamers. In other words,
Problematic Gamers showed more PSU and anxiety symp-
toms whereas Addictive Gamers showed more depressive
symptoms, which contradicted previous work that showed
no associated between gaming symptoms and poorer mental
health (Colder Carras & Kardefelt-Winther, 2018; Faulkner
et al., 2015). The result also revealed an inconsistent rela-
tionship between anxiety and IGD subgroups, in that anxi-
ety symptoms were not a risk factor for Addictive Gamers
(Wichstrgm et al., 2019). These findings are in line with the
I-PACE model (Brand et al., 2016) and can be explained
such that gamers experiencing higher levels of depression or
anxiety (as psychopathological factors in I-PACE), and then
played more games to gain more satisfaction and mitigate
negative outcomes or emotions. Moreover, consistent with
previous studies (Macur & Pontes, 2021; Su et al., 2020),
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our results indicate that male adolescents were more likely
to participate in gaming behavior.

Limitations and Future Directions

The study has limitations. First, data from a convenience
sample of middle school students may not be representa-
tive of the broader population. Second, causal relationships
between the variables might not be inferred due to cross-
sectional design of the study. Therefore, further research
is needed to explore the longitudinal relationships. Third,
because of the differences between the diagnostic criteria
of IGD established by the WHO and those by APA, the pre-
sent study design might benefit from being repeated using
assessment tools that include the framework of the APA and
explore this concerning newly derived criteria in the WHO
ICD-11, for instance with the Gaming Disorder Test, which
is also readily available in Chinese language (Pontes et al.,
2021). Although there are overlaps when diagnosing Gam-
ing Disorder and Internet Gaming Disorder according to the
WHO/APA, applying both framework in the same sample
also led to differences in prevalence (Montag, Lachmann,
et al., 2019; Montag, Schivinski, et al., 2019).

Evidence-based interventions could be used to address
IGD in the digital age and during COVID-19. Cognitive-
behavioral therapy (CBT) was found efficacious in reduc-
ing IGD symptoms and factors associated with IGD (i.e.,
depressive and anxiety symptoms), with moderate to large
effect sizes (Stevens et al., 2019). Digital interventions
(e.g., internet-based CBT; iCBT) delivered through mobile
app or the Internet could be an ideal clinical practice due
to the increasing use of telehealth therapy during the
pandemic. Thus, the use of the Internet and socialization
through the Internet is more frequent than before. Evidence
from previous studies on digital or internet CBT showed
that technology-supported CBT can effectively improve the
psychopathological factors associated with IGD such as
level of anxiety and depression (Ho et al., 2020), maladap-
tive coping skills (Ho et al., 2020), and sleep-related issues
such as insomnia (Soh et al., 2020). In addition, the deliv-
ery of CBT through the Internet or smartphone is low-cost
and easy to access with minimal geographical constraints.
Clinical professionals could provide CBT content through
a learning platform to people with IGD in educational set-
tings (Zhang & Ho, 2017a, 2017b). Furthermore, virtual
reality therapy was found effective, although it requires
the use of screens and devices, such as virtual machines
(Zhang & Ho, 2017a, 2017b). To conclude, digital evi-
dence-based interventions are low-cost and effective to
reduce IGD and mood symptoms in people with IGD and,
therefore, promising to address mental health problems in
the midst of COVID-19 (Sit et al., 2021).
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Conclusions

The present study used the person-centered approach
(LCA) to identify 4 classes of IGD that were differenti-
ated based on IGDS symptoms. Gender (i.e., being male).
PSU and depression were associated with all classes of
IGD while anxiety was only positively associated with
the Problematic Gamers class, which contributes to the
framework of clinical assessment of gaming-related behav-
ior and indicated that different classes of gamers might
present different mental health problems. Clinical profes-
sionals should emphasize the relationship between IGD
and PSU, to evaluate, prevent, and intervene in adolescents
with IGD. Moreover, continued mental health support is
needed in school settings, and interventions need to be
developed to address digital-related behavioral addition,
especially among male adolescents. Other policy strategies
to consider may include the promotion of ethical gam-
ing designs, in particular Freemium games, on the smart-
phone, to foster healthy gameplay (Montag, Lachmann,
et al., 2019; Montag, Schivinski, et al., 2019).
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