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Studies have identified different subtypes of problematic gamers. However, these studies were either conducted
among adolescents or adults who played World of Warcraft, imposing a limit to the generalizability of the results.
Consequently, the current study aims to address this limitation by recruiting adult gamers of varied game genres.
Participants were a representative of sample of 1001 young adults (50.15 % females; 74.43 % Chinese, 13.29 %
Malays, 9.29 % Indians, and 3.00 % Others). They completed instruments that assess gaming motivations,
negative emotional states, and problematic gaming. The results identified three clusters: participants with high
risk, moderate risk, and low risk for problematic gaming. The current study provided evidence of homogeneity
among problematic gamers (i.e., Cluster 1 only), with the cluster reporting the highest scores on gaming mo-
tivations and negative emotional states. Limitations include the potential overrepresentation of the action,
adventure, and role-playing game genres by participants. Future research directions include comparing the
number and type of clusters between different demographic segments and exploring various combinations of
clustering variables on the number and type of clusters.

Gaming is a ubiquitous activity. However, despite the cognitive,
social, and emotional benefits of playing games (Granic et al., 2014),
some gamers engage in problematic gaming, resulting in a range of
negative consequences. Consequently, Internet gaming disorder (IGD)
was added to the Diagnostic and Statistics Manual of Mental Disorders, 5th
edition (DSM-5) as a condition that warrants further study (American
Psychiatric Association, 2013) while gaming disorder (GD) was added to
the International Classifications of Diseases, 11th edition (ICD-11) (World
Health Organization, 2019).

IGD is defined as “a pattern of excessive and prolonged Internet
gaming that results in a cluster of cognitive and behavioral symptoms,
including progressive loss of control over gaming, tolerance, and with-
drawal symptoms, analogous to the symptoms of substance use disor-
ders” (American Psychiatric Association, 2013, p. 796). Individuals who
meet five or more of the following criteria during the past 12 months
would meet the diagnostic criteria for IGD: (a) preoccupation, (b)
withdrawal, (c) tolerance, (d) unsuccessful attempts to stop, (e) loss of
interest in other activities, (f) continued gaming despite problems, (g)
deception, (h) relieve negative moods, and (i) loss of a relationship or
job. In contrast, GD is defined as a pattern of persistent online or offline
gaming behavior (World Health Organization, 2019). Individuals who
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meet all of the following criteria during the past 12 months would meet
the diagnostic criteria for GD: (a) impaired control over gaming, (b)
increasing priority given to gaming, (c) continued gaming despite
problems, and (d) impairment in various life domains.

The Interaction of Person-Affect-Cognition-Execution (I-PACE)
model is often used to frame problematic gaming research (Young &
Brand, 2017). According to this model, an individual's core character-
istics interact with cognitive and affective variables, leading to a deci-
sion to play games for gratification. Over time due to positive
reinforcement, the frequency of gaming is maintained or increased,
elevating the individual's risk for developing IGD or GD. The I-PACE
model has been supported by the extant research. For example, with
regards to core characteristics, research has showed that gender (i.e.,
males) (Wartberg et al., 2023) and personality traits (i.e., neuroticism)
(Chew, 2022) are risk factors for problematic gaming. Furthermore,
research has identified gaming motivations and negative emotional
states as correlates of problematic gaming, respectively. Specifically,
individuals who were motivated to play games for any of the seven
reasons, (a) social, (b) escape, (c) competition, (d) coping, (f) skill
development, (g) fantasy, or (h) recreation, tended to also engage in
problematic gaming (Laconi et al., 2017; Rafiemanesh et al., 2022; Wu
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et al., 2016). In addition, negative emotional states such as depression,
anxiety, and stress are positively correlated with problematic gaming
(Bargeron & Hormes, 2017; Bonnaire & Baptista, 2019; Rajab et al.,
2020; Taechoyotin et al., 2020; Wong et al., 2020). More importantly,
longitudinal studies also support the role of negative emotional states as
risk factors for problematic gaming (Dang et al., 2024; S. Kim et al.,
2022; Li et al., 2026).

The inclusion of problematic gaming in the DSM-5 is not without
controversy. For example, it has been argued that the IGD criteria do not
distinguish between highly engaged gamers and addicted gamers
(Charlton & Danforth, 2007). Indeed, when the nine criteria were
categorized accordingly, the two criteria indicative of engagement
(preoccupation and tolerance) did not predict known negative conse-
quences of gaming (Chew & Au, 2024). More importantly, among the
seven criteria indicative of addiction, only three (withdrawal, deception,
and relieve negative moods) predicted known negative consequences of
gaming. There are also issues with the validity of the diagnostic criteria.
For example, individuals who meet the IGD diagnostic criteria do not
differ on known risk factors for addiction (e.g., impulsivity) than in-
dividuals who do not meet the criteria (Deleuze et al., 2017). Finally, the
IGD criteria has been criticized for assuming homogeneity among
problematic gamers when research has identified different subtypes of
problematic gamers, each with their own defining features and different
responsiveness to interventions (Billieux et al., 2015).

The subtypes of problematic gamers are often identified using cluster
analysis. Currently, at least two studies have been conducted among
adolescents (Fernandez-Arias et al., 2023; Jeong et al., 2020) and only
one study among adults (Billieux et al., 2015). In these studies, risk and
protective factors for problematic gaming were identified (e.g., gaming
motivations and negative emotional states) and used as clustering var-
iables to identify subtypes of problematic gamers. For example, three
subtypes of adolescent gamers were identified: (a) those with psycho-
logical and social issues, (b) those with social issues only, and (c) those
with no issues (nonproblematic) (Jeong et al., 2020). For adults gamers,
five subtypes were identified: (a) unregulated achievers, (b) regulated
social role-players (nonproblematic), (c) unregulated escapers, (d) hard-
core gamers, and (e) regulated recreational gamers (nonproblematic)
(Billieux et al., 2015). Overall, these studies provided evidence for
heterogeneity among problematic gamers.

There are a few limitations with the cluster analytic study among
adults (Billieux et al., 2015). First, the study recruited gamers who
played World of Warcraft, a popular Massively Multiplayer Online Role-
Playing Game (MMORPG). Accordingly, Yee's (2006) conceptualization
of gaming motivations, which was developed based on MMORPG
gamers, was used as the clustering variables. However, given that there
are other game genres (e.g., first-person shooter, puzzle, etc.), and that
problematic gaming varies across game genres (Laconi et al., 2017; Na
et al., 2017), this imposes a limit to the generalizability of the results.
Second, problematic gaming was assessed using the Internet Addiction
Test. This is a limitation because the instrument assesses internet
addiction instead of problematic gaming, a related but distinct construct
(Griffiths, 2014; Kiraly et al., 2014). In other words, while the identified
subtypes significantly differ on internet addiction, their relationship
with problematic gaming is currently unknown.

1. The current study

The current study aimed to extend on the previous study by
addressing the aforementioned limitations (Billieux et al., 2015) with
the I-PACE model as a framework (Young & Brand, 2017). First, in-
dividuals' core characteristics like gaming motivations and negative
emotional states were used based on their robust relationships with
problematic gaming (Bargeron & Hormes, 2017; Bonnaire & Baptista,
2019; Dang et al., 2024; S. Kim et al., 2022; Laconi et al., 2017; Li et al.,
2026; Rafiemanesh et al., 2022; Rajab et al., 2020; Taechoyotin et al.,
2020; Wong et al., 2020; Wu et al., 2016). Second, the study did not
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impose a restriction on the type of games played by the participants.
Accordingly, Demetrovics et al.'s (2011) conceptualization of gaming
motivations, which was developed based on gamers of varied game
genres, was used as the clustering variables. Specifically, the current
study used the Motives for Online Gaming Questionnaire (Demetrovics
et al., 2011), an instrument with excellent psychometric properties that
has been validated across multiple countries (Backlund et al., 2024;
Evren et al., 2020; B.-N. Kim & Kang, 2021; Wu et al., 2016). Finally, the
study used instruments to assess problematic gaming based on the DSM-
5 (American Psychiatric Association, 2013) and ICD-11 (World Health
Organization, 2019) criteria. Consistent with previous research (Billieux
et al., 2015; Fernandez-Arias et al., 2023; Jeong et al., 2020), it was
hypothesized that there would be heterogeneity among subtypes of
problematic gamers (i.e., different characteristics, severity, and etc.).

2. Method
2.1. Participants

A representative sample of 1001 young adults were recruited by a
survey panel based on the following criteria: Singaporeans or permanent
residents, played at least one game on any device (e.g., gaming console,
mobile phone, computer, etc.) in the past 12 months, and between 18
and 40 years of age. The age of the sample ranged from 18 to 40 years
(M = 28.47, SD = 6.21). The gender and ethnic distribution of the
sample (50.15 % females; 74.43 % Chinese, 13.29 % Malays, 9.29 %
Indians, and 3.00 % Others) is representative of the population in
Singapore (51.10 % females; 74.30 % Chinese, 13.50 % Malays, 9.00 %
Indians, and 3.20 % Others) (Singapore Department of Statistics, 2020).
The five most selected favorite game genres include Action (20.40 %),
Adventure (18.60 %), Role-Playing (8.40 %), Music (8.10 %) and
Strategy (6.70 %). More details of the demographic and gaming-related
information can be found in a previous paper (Chew et al., 2025).

2.2. Instruments

2.2.1. The Motives for Online Gaming Questionnaire

The 27-item Motives for Online Gaming Questionnaire assesses
seven factors of gaming motivations: (a) social, (b) escape, (c) compe-
tition, (d) coping, (f) skill development, (g) fantasy, and (h) recreation
(Demetrovics et al., 2011). Participants provided their responses on a 5-
point Likert scale that ranges from 1 = Almost Never/Never to 5 = Almost
Always/Always. The scores for each factor are summed, with higher
scores indicating higher levels of the respective gaming motivation. The
scores range from 4 to 20 for each factor, with the exception of recre-
ation, which range from 3 to 15.

2.2.2. The Depression Anxiety Stress Scale

The 12-item Depression Anxiety Stress Scale assesses three factors of
negative emotional states: (a) depression, (b) anxiety, and (c) stress (Ali
et al., 2022). Participants provided their responses on a 4-point Likert
scale that ranges from 1 = Did not apply to me at all to 4 = Applied to me
very much, or most of the time. The scores for each factor are summed,
with higher scores indicating higher levels of the respective negative
emotional state. The scores for each factor range from 4 to 16.

2.2.3. The Internet Gaming Disorder Scale-Short-Form (IGDS9-SF)

The 9-item IGDS9-SF assesses the nine criteria of IGD in the DSM-5
(Pontes & Griffiths, 2015). Participants reported on their gaming ac-
tivity during the past 12 months and provided their responses on a 5-
point Likert scale that ranges from 1 = Never to 5 = Very Often. The
scores are summed, with higher scores indicating higher levels of IGD.
The scores for the instrument range from 9 to 45.

2.2.4. The Gaming Disorder Test (GDT)
The 4-item GDT assesses the four criteria of GD in the ICD-11 (Pontes
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et al., 2021). Participants reported on their gaming activity during the
past 12 months and provided their responses on a 5-point Likert scale
that ranges from 1 = Never to 5 = Very Often. The scores are summed,
with higher scores indicating higher levels of GD. The scores for the
instrument range from 4 to 20.

2.3. Procedure

This study is part of a larger study to examine the state of gaming
behavior among young adults in Singapore. The study was conducted
online via Qualtrics. First, participants provided informed consent
before completing a screener question to ensure that they have played
games in the past 12 months. Second, participants completed a back-
ground information form that asks for demographic (e.g., gender) and
gaming-related information (e.g., favorite game genres). Finally, par-
ticipants completed the Motives for Online Gaming Questionnaire
(Demetrovics et al., 2011), the Depression Anxiety Stress Scale (Ali et al.,
2022), the IGDS9-SF (Pontes & Griffiths, 2015), the GDT (Pontes et al.,
2021), and one instrument unrelated to the aims of the current study, in
a randomized order to control for fatigue and order effects. Data
collection was conducted and completed in August 2023. The study was
conducted in accordance with the Declaration of Helsinki and approved
by the university's Human Research Ethics Committee (approval num-
ber: H9100).

2.4. Data analyses

SPSS Version 21 was used to analyze the data. A series of cluster
analyses were conducted based on best practices to identify subgroups of
participants (Sarstedt & Mooi, 2019). First, the seven gaming motiva-
tions and three negative emotional states were selected as the clustering
variables. Two assumptions are associated with this step: the clustering
variables should not be highly correlated (i.e., r < 0.90) and the sample
size should be sufficient given the number of clustering variables (i.e., n
> 100 x number of clustering variables). Second, a hierarchical cluster
analysis was first conducted to identify the number of clusters. Specif-
ically, Ward's linkage algorithm was used with squared Euclidean dis-
tance as a measure of similarity on z-standardized variables. The number
of clusters were determined by an inspection of the dendrogram. Sub-
sequently, a k-means cluster analysis was conducted to form the clusters
for interpretation. Third, the validity of the clustering solution was
examined by evaluating the ability of the solution to differentiate the
data. Specifically, a series of t-tests or ANOVAs were conducted to
examine if the clusters significantly differ across the clustering variables
and the criterion variables. Criterion variables are theoretically related
to the clustering variables but are not included in the cluster analyses. In

Table 1
Descriptives and Intercorrelations of the Clustering Variables.
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the current study, these variables include gender, time spent playing
games on a weekday, time spent playing games on a weekend, IGD, and
GD. Finally, the clustering solution was interpreted and labelled by
examining their relationships with the criterion variables and the mean
scores of the clustering variables.

3. Results

The descriptives and the intercorrelations of the clustering variables
are presented in Table 1. Most of the variables are moderately correlated
with one another, with the highest correlation found between depres-
sion and stress, r1(999) = 0.84, p < .001. Given that these correlations are
<0.90, it appears that the clustering variables are not highly correlated.
Furthermore, the current sample size of 1001 exceeds the minimum
sample size requirement of at least 1000 (i.e., 100 x 10 clustering
variables).

A hierarchical cluster analysis was conducted to identify the number
of clusters. Specifically, the dendrogram was inspected to identify the
area where no clusters have been combined for a long distance. The
results showed that the area was between a rescaled distance of 5 (three
clusters) to a rescaled distance of 15 (two clusters). Consequently, a k-
means cluster analysis was conducted to form three clusters for inter-
pretation. All clustering variables could discriminate across the three
clusters, all p values < .001. Overall, 248 (24.78 %) participants were in
Cluster 1, 496 (49.55 %) in Cluster 2, and 257 (25.67 %) in Cluster 3.

Prior to interpretation, the validity of the three-cluster solution was
examined. Specifically, a chi-square test of independence and a series of
one-way between-subjects ANOVAs were conducted to examine differ-
ences across the three clusters with regards to the clustering variables
and the criterion variables (see Table 2). First, a chi-square test of in-
dependence found a significant association between the three clusters
and gender, y%(2, n = 1001) = 38.31, p < .001, phi = 0.20. Cluster 1 had
more males than females (64.10 % vs. 35.90 %), Cluster 2 had similar
numbers of males and females (49.60 % vs 50.40 %), and Cluster 3 had
fewer males than females (36.60 % vs. 63.40 %). Finally, a series of
ANOVAs found that the three clusters significantly differ on all clus-
tering variables and the criterion variables. Specifically, Cluster 1 had
the highest IGD and GD scores (M = 28.55, SD =7.63 and M = 12.50, SD
= 4.01), followed by Cluster 2 (M = 20.18, SD = 6.27 and M = 8.70, SD
= 3.24) and Cluster 3 (M = 14.02, SD = 5.30 and M = 6.04, SD = 2.51).
Given these relationships, it appears that Clusters 1, 2, and 3 represent
participants with high risk, moderate risk, and low risk for problematic
gaming, respectively.

Variables 1 2 3 4

Gaming motivations
. Social -
. Escape

. Competition
Coping

. Skill Development
. Fantasy

. Recreation

N UAWN R

Negative emotional states

8. Depression 0.403""* 0.3897%* 0.393*

9. Anxiety 0.476%** o 0.447* 0.407"
10. Stress 0.432%** 0.474+** 0.451%** 0.451***
M 10.53 11.47 11.08 11.68

SD 4.00 4.19 4.12 3.90
Cronbach's alpha 0.84 0.87 0.85 0.82

0.474 -

0.488 0.787%** -

0.502 0.841%** 0.811%** -
10.95 8.00 7.78 8.19

4.35 3.39 3.07 3.12

0.87 0.90 0.83 0.84

" p <.001.
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Table 2
Descriptives and inferential tests of the three clusters on the clustering variables and criterion variables.
Variables Cluster 1 Cluster 2 Cluster 3 F(2,998) = p< ;75 =
M (SD) M (SD) M (SD)

Clustering variables

Social 14.79 (2.87) 10.62 (2.67) 6.26 (2.25) 669.73 0.001 0.57
Escape 15.89 (2.33) 11.85 (2.62) 6.48 (2.44) 900.53 0.001 0.64
Competition 15.17 (2.57) 11.49 (2.80) 6.35 (2.43) 709.98 0.001 0.59
Coping 15.70 (2.24) 12.18 (2.15) 6.82 (2.40) 1012.66 0.001 0.67
Skill Development 15.64 (2.59) 11.80 (2.62) 6.73 (2.67) 734.65 0.001 0.60
Fantasy 15.49 (2.49) 11.42 (2.81) 5.65 (2.00) 960.49 0.001 0.66
Recreation 12.17 (1.93) 10.30 (2.29) 7.02 (3.19) 285.35 0.001 0.36
Depression 10.89 (3.20) 7.66 2.88) 5.87 (2.50) 199.36 0.001 0.29
Anxiety 10.57 (3.00) 7.43 (2.55) 5.74 (1.92) 239.15 0.001 0.32
Stress 11.12 (2.80) 7.79 (2.58) 6.13 (2.17) 256.01 0.001 0.34
Criterion variables

Gaming time (weekday) 3.97 (3.37) 2.84 (2.57) 2.32 (2.03) 24.93 0.001 0.05
Gaming time (weekend) 5.56 (3.67) 4.17 (3.05) 3.31 (2.44) 34.14 0.001 0.07
Internet gaming disorder 28.55 (7.63) 20.18 (6.27) 14.02 (5.30) 327.13 0.001 0.40
Gaming disorder 12.50 (4.01) 8.70 (3.24) 6.04 (2.51) 246.50 0.001 0.33

Note. All Tukey HSD post hoc tests were significant.
4. Discussion

The results of this study did not support the hypothesis that there
would be heterogeneity among subtypes of problematic gamers. Instead,
the results provided evidence of homogeneity among problematic
gamers (i.e., Cluster 1 only), with the cluster reporting the highest scores
on all seven gaming motivations and three negative emotional states.
This cluster also had more males than females, and had significantly
higher scores on gaming time, IGD, and GD than participants in the other
clusters. Overall, the results were inconsistent with previous studies that
found heterogeneity among adolescent (Fernandez-Arias et al., 2023;
Jeong et al., 2020) and adult (Billieux et al., 2015) problematic gamers.

The inconsistency might be due to two reasons. First, there are de-
mographic differences between the samples of the previous studies
(Fernandez-Arias et al., 2023; Jeong et al., 2020) and the current study.
Specifically, the significant changes in brain structure and function
during adolescence (Dumontheil, 2016) might lead to heterogeneity
among adolescent problematic gamers (Fernandez-Arias et al., 2023;
Jeong et al., 2020). Second, given the wide range of risk factors for
problematic gaming, different clustering variables were used across the
studies. For example, despite some overlaps, clustering variables unique
to previous studies include impulsiveness (Billieux et al., 2015), social
support (Jeong et al., 2020), and engagement (Fernandez-Arias et al.,
2023). Given that clustering variables were used to identify and form the
clusters, it is unsurprising that these differences could lead to different
numbers and types of clusters.

Limitations of the study should be noted. First, some game genres
appear to be more popular among the participants. Specifically, Action
(20.40 %), Adventure (18.60 %), and Role-Playing (8.40 %) were
selected as a favorite genre by almost half of the participants. This im-
poses a limit to the generalizability of the results if this distribution is not
representative of game genre popularity in the population. Second,
problematic gaming was assessed using the DSM-5 (American Psychi-
atric Association, 2013) and ICD-11 (World Health Organization, 2019)
criteria. As mentioned, criticisms have been directed at the validity of
the DSM-5 criteria (Charlton & Danforth, 2007; Chew & Au, 2024;
Deleuze et al., 2017). If the criteria change in the future, the differences
across the clusters might no longer be significant.

Nevertheless, the findings of this study are important because it is the
first to examine potential subtypes of problematic adult gamers of varied
game genres. There are theoretical and clinical implications of the
current study. First, the results support the role of gaming motivations
and negative emotional states as an individual's core characteristics in
the I-PACE model (Young & Brand, 2017). Second, the results support

the current diagnostic criteria for IGD and GD that assumes homogeneity
among problematic gamers. Specifically, the seven gaming motivations
and three negative emotional states showed a simultaneous increase
from Cluster 3 (low risk) to Cluster 1 (high risk). Finally, the results
suggest that interventions can be developed for problematic adult
gamers who play action, adventure, and role-playing games without the
need to tailor them based on subtypes (c.f. Billieux et al., 2015).

Future research directions might include comparing the number and
type of clusters between different demographic segments. Specifically,
researchers could compare between adolescent gamers and adult
gamers, and between gamers of different game genres. Furthermore,
future research could explore the effects of various combinations of
clustering variables on the number and type of clusters. If the addition of
a clustering variable consistently results in heterogeneity among prob-
lematic gamers, that variable could be critical to our understanding of
problematic gaming. Overall, as cluster analytic studies accumulate,
their results could inform the validity of the diagnostic criteria and the
development and implementation of interventions.
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