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Abstract

There is a lack of estimates of prevalence rates of Internet gaming disorder (IGD) and
gaming disorder (GD) among young adults in Singapore. Consequently, the current study
aimed to examine the prevalence rates of IGD and GD, and their relationships with known
correlates. Participants were a representative sample of 1008 young adults in Singapore.
They completed instruments that assess IGD, GD, gaming motivations, negative emotional
states, and sleep quality. The results showed a prevalence rate of 10.3% for IGD and 5.0%
for GD. Males had a higher IGD and GD prevalence rate (14.6% and 7.2%) than females
(6.2% and 2.8%). Furthermore, participants with IGD or GD reported higher gaming time,
and higher scores on gaming motivations, negative emotional states, and sleep quality than
their counterparts with no IGD or GD. The higher prevalence rates in this study compared
to other global studies suggest that problematic gaming is a social issue in Singapore.
Known correlates relating to gender, gaming time, motivations, and emotions were con-
firmed in the current study. The finding that participants with IGD or GD had better sleep
quality was inconsistent with previous studies and could be due to the use of a single item
to assess sleep quality. Limitations include the use of a cross-sectional correlational design.
Future research could develop and evaluate prevention programs or intervention programs
to alleviate the symptoms and negative consequences of problematic gaming.
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Prevalence and Correlates of (Internet) Gaming Disorder among Young
Adults in Singapore

Being a small city-state and the smallest island country in Southeast Asia, Singapore has
historically strongly valued academic and employment success, hard work, and strong
work ethic to bring prosperity to the country and its citizens [19]. Mental health subjects
such as behavioral addictions and problematic behaviors are taboo topics and are stigma-
tized in society [19]. In contrast, video games and mobile gaming are the fastest growing
industries (and one of the most lucrative) in Southeast Asia with an increasing number of
people reporting they are concerned about Internet addiction and detriments to physical
health [40-47]. With Internet gaming disorder (IGD) being added to the Diagnostic and
Statistics Manual of Mental Disorders, 5th edition (DSM-V) as a condition that warrants
further study and gaming disorder (GD) being added to the International Classifications of
Diseases, 11th edition (ICD-11), Singapore is behind in establishing prevalence rates and
risk factors to determine the extent this possible public health concern (American Psychiat-
ric Association [2]; World Health Organization (50D

IGD has been 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 withdrawal symptoms, analogous to the symptoms of
substance use disorders” (American Psychiatric Association [2], p. 796). Specifically the
nine criteria are: (1) preoccupation with gaming, (2) withdrawal symptoms like irritabil-
ity or anxiety when unable to play games, (3) tolerance — the need to increase time spent
on games, (4) unsuccessful attempts to reduce or stop gaming, (5) loss of interest in other
activities because of gaming, (6) continued gaming despite problems, (7) deceiving fam-
ily members or others about amount of gaming, (8) gaming to escape or to relieve nega-
tive moods, and (9) risk or loss of a relationship, job, or educational or career opportunity
because of gaming. Individuals who meet five or more criteria during the past 12 months
would meet the diagnostic criteria for IGD.

GD has been defined as a pattern of persistent gaming behavior, either online or offline,
that includes the following features: (1) impaired control over gaming, (2) increased prior-
ity given to gaming over other activities, (3) continued gaming despite problems, and (4)
impairment in various life domains (e.g., family, educational, occupational, etc.) (World
Health Organization [50]). Individuals who meet all of the criteria during the past 12
months would meet the diagnostic criteria for GD. Currently, because the ICD-11 GD cri-
teria is relatively new and not used frequently in research, most of the studies that were
included have been based on the DSM-V IGD criteria.

The common correlates relating to IGD include gender, gaming time, and gaming moti-
vations. Overall, with some exceptions [3], males tend to be at higher risk for IGD than
females [11, 31, 36]. Indeed, a meta-analysis of IGD and social media addiction research
showed that males are at risk for GD whereas females are at risk for problematic social
media use [42]. With regards to gaming time, a large-scale study consisting of 123,262
participants from 168 countries found a positive association between gaming time and the
number of endorsed DSM-5 Internet gaming criteria [33]. Finally, although there are many
conceptualizations of gaming motivations [10], the current study used the seven factors

! Given the numerous terminologies in the literature, the current paper uses “problematic gaming” to refer
to the condition generally, “IGD” to refer to the condition as assessed by the DSM-V, and “GD” to refer to
the condition as assessed by the ICD-11.
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derived from the Motives for Online Gaming Questionnaire: (a) social, (b) escape, (c) com-
petition, (d) coping, (f) skill development, (g) fantasy, and (h) recreation [13]. Studies have
shown that all seven factors are positively correlated with gaming disorder [27, 35].

There are other negative correlates to IGD that have been studied. For example, IGD is
positively correlated with negative emotional states and stress, and increases one’s predis-
position towards depression and anxiety [44, 49]. In fact, individuals with IGD had higher
depression, anxiety, and stress than their counterparts without IGD [4]. In addition, IGD
is associated with poorer sleep quality where IGD was found to significantly predict poor
sleep quality after controlling for demographic variables like age and gender [49]. A medi-
ation study showed that IGD leads to poorer sleep quality via lower impulse control and
higher bedtime procrastination [25]. Overall, IGD is associated with a wide range of nega-
tive consequences like financial, health, psychological, social, and work/study harm [8].

Given the wide range of prevalence rates for problematic gaming globally, meta-anal-
yses have been conducted to statistically synthesize the data. A meta-analysis of 53 stud-
ies found prevalence rates that ranged from 0.16 to 21.76%, with a pooled prevalence rate
of 3.05% [41]. Another meta-analysis of 71 studies found prevalence rates that ranged
from 0.30 to 17.70%, with a pooled prevalence rate of 3.30% [22]. Both meta-analyses
also found that participants from Asian regions had higher prevalence rates than partici-
pants from other regions like Europe (5.08% vs. 2.72%; [41] and North America (6.30%
vs. 3.60%; [22]. With regards to gender, males had higher prevalence rates (6.31%) than
females (2.54%) [41]. Finally, younger participants tend to be at risk for problematic gam-
ing. Indeed, a meta-analysis of 155 studies involving adolescents and young adults only
found pooled prevalence rates of 8.80% and 10.40%, respectively [17]. However, none of
the studies in the meta-analyses used the relatively new ICD-11 GD criteria [50]. A recent
study involving 560 participants from China and the UK used the ICD-11 GD criteria and
found a prevalence rate of 1.80% only [33]. Clearly, more research is needed to understand
the discrepancy in prevalence rates between the two sets of diagnostic criteria.

Few large-scale studies have been conducted to examine the prevalence rates of prob-
lematic gaming in Singapore. This is surprising given the high Internet penetration rate
of 99% [20] and high percentage of gamers (up to 90% among 18 to 24 year olds) [51] in
Singapore. One study involving 2998 primary and secondary school students found a prev-
alence rate of 8.70% [12]. Another study found a 15.40% prevalence rate among 1107 col-
lege students [45]. However, these two studies did not assess problematic gaming using
established criteria by either the DSM-V or ICD-11, imposing a limit to the utility of their
findings. There is one study that used the DSM-V IGD criteria and found a prevalence
rate of 17.70% among 1251 adolescents and young adults in Singapore [43]. Neverthe-
less, despite its use of appropriate diagnostic criteria, there are three limitations associated
with the study. First, the study recruited individuals who play online games only. Despite
the term ‘Internet’ in Internet gaming, the DSM-V has made explicit that the condition
could involve offline games too [2]. Consequently, the exclusion of those who play offline
games only imposed a limit to the generalizability of their findings. Second, because the
study preceded the development of the ICD-11 GD criteria [50], it was unable to provide
an estimate of prevalence rates based on this new criteria. Finally, their data was collected
in 2014 which is now outdated, given the speed at which games and technology develop.
Given the increasing number of gamers and gaming revenue [21, 48] and the increased risk
for problematic gaming during the COVID-19 pandemic [23, 24, 26] recent data is needed
to provide a better understanding of the phenomenon.

The current study aimed to provide an estimate of the prevalence rates and the state
of gaming in Singapore in 2023 using both DSM-V and ICD-11 criteria to address the
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limitations of prior studies. The study focused on young adults only (defined as between
18 and 40 years of age) [16, 30] since they are at higher risk for problematic gaming [17].
This study also aimed to examine the relationships between the instruments based on both
of these criteria. Finally, known correlates (gender, gaming time, and gaming motivations)
and negative correlates (negative emotional states and poor sleep quality) to IGD and GD
will be examined.

Method
Participants

Participants were a representative sample of young adults recruited by a survey panel based
on the inclusion and exclusion criteria. Specifically, participants should be (a) Singapore-
ans or permanent residents, (b) played at least one game in the past 12 months [33, 43] and
(c) between 18 and 40 years of age. A total of 1560 participants were recruited. However,
73 (4.7%) did not provide informed consent, 20 (1.3%) did not complete the screener ques-
tion, 200 (12.8%) did not play games in the past 12 months, 61 (3.9%) were not Singapo-
reans or permanent residents, 38 (2.4%) were not between 18 and 40 years of age, and 160
(10.3%) had missing data on one or more instruments. These cases were removed, resulting
in a total of 1008 participants (49.8% females; 74.1% Chinese, 13.4% Malays, 9.3% Indi-
ans, and 3.2% Others). Their age ranged from 18 to 40 years (M =28.46, SD=6.20). The
gender and ethnic distribution is similar to the Singaporean population (51.1% females;
74.3% Chinese, 13.5% Malays, 9.0% Indians, and 3.2% Others) [38]. The demographic and
gaming-related information of the samples are presented in Tables 1 and 2, respectively.

Instruments
The Background Information Form

A background information form was developed to collect demographic and gaming-related
information. Demographic variables included nationality, age, gender, ethnicity, housing
type, occupation, and current/highest education level. Gaming-related variables included
the average amount of time (in hours) spent playing games in a typical weekday and week-
end, average amount of money (in SGD) spent on games in a month, and favorite game
genre. For the latter, only game genres that were found in both the Apple and Google app
store are listed for selection.

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

The IGDSO9-SF is a 9-item instrument designed to assess the nine criteria of IGD in the
DSM-V: (a) preoccupation, (b) withdrawal, (c) tolerance, (d) unsuccessful attempts to stop,
(e) loss of interest in other activities, (f) continued gaming despite problems, (g) decep-
tion, (h) relieve negative moods, and (i) loss of a relationship or job [32]. Participants are
asked to report on their gaming activity during the past 12 months. Responses are made on
a 5-point Likert scale that ranges from 1=Never to 5= Very Often. Responses given as 4

@ Springer



Psychiatric Quarterly

smye)§ uonednooQ

o)y 0o (€0 ¢ oDl 0¥ SIYIO
Lo9c omnc Love 80P (80 8¢ sonsadoid papue]
(091 €61 o+D L (65D ¥l F'sD 91 (6°SD) 091 wnumopuoy)
(T8D ¥LI 0zD9 (#'81) 991 (SeD ¥1 (6°'L1) 081 e[ gqH Wooy-g
(T19) 662 (02e) 91 (L09) LLT (5'9¢) 8¢ (€719 S1€ e[ H Wooy-f
(€LD 19T (0°80) ¥1 (8°LD) 15T 1€ ¥ (€L SLT Je[d ddH Wooy-¢
Te 1€ 01 e e oDI1 (Te e el dqH Wooy-g
606 ((UR:)R7 (8°0) L (899 (€De1 el dqH Wooy-|
odA1, Sursnoy
(Te) 1e o1 (Te) 6C (XX (Te e SIYI0
(T6) 88 0zD9 ©6) 18 (szD €1 (€6) 6 ueIpuy
(62D Tl 0O 11 (LT STI (T6l) 0T (FeD sel Keey
OvL) ST1L 0+9) T¢€ (1°SL) 689 (¥'59) 89 (I'vL) LyL asauIy)
Koumy
Lo L 000 (8°0) L 000 Lo L Aes 01 Jou 1J014
(6'05) 88% (080 ¥1 (1'29) 1Ly (8'60) 1€ (8'6%) T0S S[ewag
(€°8%) €9v (0TL) 9¢ (I'Ly) 92v (ToL) €L (S'6v) 661 SN
Jopuan
(0T'9) 15'8C F1'9) ¥S°LT (1€'9) 6t'8C (TT9) L1'8T (0T'9) 9t'8T (ds) m 93y
(szD ozt 09 ¢ (TTD o1l sz €1 (TeTD Tt JUAPISIY JUUBULI]
(5°L8) 8¢€8 0v6) Lt (8°L8) ¥6L (S'L8) 16 (8°L8) 88 ueorodesurg
KypeuoneN
(856 01 0v6=1) (05 0 pyr=1) (06 01 988 =1) (¥01 01 €01 =1)
ON SOX ON SOX 8001 0 686="1
QOUdRAIJ 0D QoudeAdId DI orduwreg [ejo], S9[QRLIBA

(%) u ‘ordwres ay) jo uoneuroyur oryderSowaq | 3|qel

pringer

NS



Psychiatric Quarterly

sa[qerieA oryderSowap awios uo eiep JuIssiw 0) anp paLIeA sazis ojdwes ay ], ‘preogq juawdo[oad pue SuisnoHq = gqH 90N

(6'89) 849 (T'19) 0¢ (#'69) S19 (T'19) €9 (9'89) 829 Aysroatun)
(T12) 661 (S¥o) Tl (T'12) 881 (€T0) €t (€12 11T uonedyIeng [euolssajoid pue ewoldiq
09 9s (Ton s 9°9) 08 won it (T9) 19 (Arenio-uoN) A1epuodsg-1s0d
(L¢) s¢ Iz (S¢) 1€ (899 e Le Arepuodag
(To ¢ 000 Toe 0o Toe Axepuosag mofog
[PART Coﬁumosvm—
(T 12 000 (€0 1¢ 000 (10 12 S1YI0
(8°¢) 9¢ 0o (se)ce (8¢ ¥ 9°¢) 9¢ pakordwoun)
(6'SL) 9TL (0°88) t¥ (#°SL) 089 ($'98) 06 ($9L) OLL pakorduryg
(1'81) €L1 oz (L'81) 691 9'6) 01 (8'L1) 6LI Juepmg
(856 01 Ov6=1) (0S 01 6y =1) (06 01 988 =1) (P01 01 €01 =)
ON SOX ON SOX 8001 01 686="1
QOUdRAIJ 0D dudeAdId DI ordures [eio], SO[qeLIBA

(ponunuod) | sjqer

pringer

a's



Psychiatric Quarterly

Table 2 Gaming-related information of the Sample, M (SD)

Variables Total Sample IGD Prevalence GD Prevalence

n=969 to 1008 Yes No Yes No
(n=97t0104) (=872t0903) (n=431to50) (n=926 to 957)

Gaming Time
Weekday 2.99 (2.75) 4.52 (3.91) 2.82(2.53) 5.43 (4.70) 2.88 (2.57)
Weekend 4.31(3.22) 6.46 (4.83) 4.07 (2.89) 6.70 (4.38) 4.19 (3.11)

Money Spenton  206.78 (536.12) 249.39 (463.12) 201.87 (543.91) 442.36 (555.51) 194.47 (532.52)
Games

Favorite Game
Genre, n (%)

Action 206 (20.4) 30 (28.8) 176 (19.5) 13 (26.0) 193 (20.1)
Adventure 187 (18.6) 14 (13.5) 173 (19.1) 4(8.0) 183 (19.1)
Board 40 (4.0) 1(1.0) 39 (4.3) 1(2.0) 394.1)
Card 36 (3.6) 3(2.9) 333.7) 1(2.0) 353.7)
Casino 27 2.7) 4(3.8) 23 (2.5) 4(8.0) 23 (2.4)
Casual 43 (4.3) 4(3.8) 39 (4.3) 1(2.0) 42 (4.4)
Educational 19 (1.9) 5(4.8) 14 (1.5) 3(6.0) 16 (1.7)
Music 81 (8.0) 8(7.7) 73 8.1) 7 (14.0) 74 (1.7)
Puzzle 60 (6.0) 2(1.9) 58 (6.4) 3(6.0) 57 (5.9)
Racing 22(22) 2(1.9) 20 (2.2) 2 (4.0) 20 (2.1)
Role Playing 84 (8.3) 8(7.7) 76 (8.4) 5(10.0) 79 (8.2)
Simulation 52(5.2) 2(1.9) 50 (5.5) 1(2.0) 51(5.3)
Sports 48 (4.8) 7(6.7) 41 (4.5) 0(0.0) 48 (5.0)
Strategy 68 (6.7) 11 (10.6) 57 (6.3) 4(8.0) 64 (6.7)
Trivia 4(0.4) 0(0.0) 4(0.4) 0(0.0) 4(0.4)
Word 12(1.2) 1(1.0) 11(1.2) 0(0.0) 12(1.3)
Others 19 (1.9) 2(1.9) 17 (1.9) 1 (2.0) 18 (1.9)

The sample sizes varied due to missing data on some gaming-related variables

or 5 (Often or Very Often) are coded as an endorsement of the criterion. An endorsement
of five or more criteria suggests the presence of IGD and is used as an indicator of IGD
prevalence. The unidimensional structure of the instrument has been supported by explora-
tory and confirmatory factor analysis [32]. In addition, the instrument had an acceptable
internal consistency of 0.87. In the current study, the instrument had an acceptable internal
consistency of 0.93.

The Gaming Disorder Test (GDT)

The GDT is a 4-item instrument designed to assess the four criteria of GD in the ICD-11:
(a) impaired control over gaming, (b) increasing priority given to gaming, (c) continued
gaming despite problems, and (d) impairment in various life domains [33]. Participants are
asked to report on their gaming activity during the past 12 months. Responses are made on
a 5-point Likert scale that ranges from 1 =Never to 5= Very Often. Responses given as 4 or
5 (Often or Very Often) are coded as an endorsement of the criterion. An endorsement of
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all four criteria suggests the presence of GD and is used as an indicator of GD prevalence.
The unidimensional structure of the instrument has been supported by confirmatory factor
analysis [33]. In addition, the instrument had an acceptable internal consistency of 0.84. In
the current study, the instrument had an acceptable internal consistency of 0.90.

The Motives for Online Gaming Questionnaire

The Motives for Online Gaming Questionnaire is a 27-item instrument designed to assess
seven factors of gaming motivations: (a) social, (b) escape, (c) competition, (d) coping, (f)
skill development, (g) fantasy, and (h) recreation [13]. Responses are made on a 5-point
Likert scale that ranges from 1=Almost Never/Never to 5 =Almost Always/Always. Appro-
priate item scores are summed for each factor, with higher scores indicating higher levels
of the respective gaming motivation. Scores for each factor range from 4 to 20 (except for
recreation which range from 3 to 15). The seven-factor structure of the instrument has been
supported by exploratory and confirmatory factor analysis [13]. In addition, the factors had
acceptable internal consistencies that ranged from 0.79 to 0.90. In the current study, the
factors had acceptable internal consistencies that ranged from 0.82 to 0.88.

The Depression Anxiety Stress Scale

The Depression Anxiety Stress Scale is a 12-item instrument designed to assess three fac-
tors of negative emotional states: (a) depression, (b) anxiety, and (c) stress [1]. Responses
are made on a 4-point Likert scale that ranges from 0=Did not apply to me at all to
3=Applied to me very much, or most of the time. Appropriate item scores are summed for
each factor, with higher scores indicating higher levels of the respective negative emotional
state. Scores for each factor range from 0 to 12. The three-factor structure of the instrument
has been supported by confirmatory factor analysis [1]. In addition, the factors had accept-
able internal consistencies that ranged from 0.66 to 0.85. In the current study, the factors
had acceptable internal consistencies that ranged from 0.83 to 0.89.

The Single-Item Sleep Quality Scale

The Single-Item Sleep Quality Scale is a visual analogue scale designed to assess sleep
quality [39]. Responses are made on an 11-point scale with the following labels: 0=ter-
rible, 1 to 3=poor, 4 to 6=fair, 7 to 9=good, and 10=excellent, with higher scores indi-
cating higher sleep quality. The scale is highly correlated with the Pittsburgh Sleep Quality
Index (r=-.88 to —0.92) [7] and is able to discriminate between those who sleep nor-
mally from those with sleep problems.

Procedure

Participants completed the study online via Qualtrics. Upon providing informed consent,
participants completed a screener question to ensure that they have played games in the
past 12 months and the Background Information Form. Subsequently, participant com-
pleted the IGDS9-SF [32], the GDT [33], the Motives for Online Gaming Questionnaire
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[13], the Depression Anxiety Stress Scale [1], and the Single-Item Sleep Quality Scale
[39]. These instruments were administered in a randomized order to control fatigue and
order effects. Data collection was conducted and completed in August 2023. This proce-
dure was conducted in accordance with the Declaration of Helsinki and was approved by
the university’s Human Research Ethics Committee (Approval number: H9100).

Results

The results were analyzed using SPSS Version 21 with the alpha level set at 0.05. For the
time spent playing games on a weekday or single weekend day variables, 43 (2.1%) out of
the 2014 values were more than 24 h, suggesting that participants might have misunder-
stood the question. These values were removed for subsequent analyses.

Dropout Analyses

Dropout analyses were conducted to examine differences on demographic and gaming-
related information between those with missing data on one or more instruments and the
final sample. A series of t-tests showed that those with missing data (M =26.54, SD=6.18)
were significantly younger than the final sample (M =28.46, SD=6.20), #(1153)=3.51,
p<.001. Furthermore, those with missing data (M=3.34, SD=1.68) spent less time
playing games on weekends than the final sample (M =4.31, SD=3.22), #38.74)=3.09,
p=.004. There were no significant differences for time spent playing games on week-
days and money spent on games in a month. A series of chi-square tests of independ-
ence showed that those with missing data were more likely to be male (60.1% vs. 49.5%),
x*(2, n=1151)=6.33, p=.042, to be Malay (27.3% vs. 13.4%), x*(3, n=1151)=33.91,
p=<0.001, to live in a 3-room Housing and Development Board flat (38.5% vs. 27.3%),
X2(7, n=1150)=18.84, p=.009, and to have post-secondary (non-tertiary) education level
(11.9% vs. 6.2%), X2(4, n=1132)=12.92, p=.012, compared with the final sample. There
were no significant associations for nationality, occupation, and favorite game genre.

Missing Values Analysis

The remaining data for the instruments was subjected to Little’s [28] Missing Completely
at Random test. The percentage of missing data across the variables was 0.1%. The test
suggested that the data was missing completely at random, all p values>0.05. Conse-
quently, the expectation-maximization method was used to address the problem of missing
data [14]. A total of seven values were imputed.

IGD and GD

IGD prevalence was 10.3% (n=104, 95% CI=8.4, 12.2) and GD prevalence was 5.0%
(n=50, 95% CI1=3.6, 6.3). The descriptives of each criterion of IGD and GD are presented
in Table 3. For IGD, the most often endorsed criterion was relieve negative moods (n =355,
25.3%) and the least often endorsed criterion was withdrawal (n=124, 12.3%). For GD,
the most often endorsed criterion was continued gaming despite problems (n=173, 17.2%)
and the least often endorsed criterion was impaired control over gaming (n=131, 13.0%).
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Because of the disparity in prevalence rates in the two sets of diagnostic criteria, A Chi-
square test of independence was conducted to examine their association. The Chi-square
test of independence (with Yates Continuity Correction) found a significant association
between IGD prevalence and GD prevalence, Xz(l, n=1008)=209.37, p<.001, phi=0.46
(large effect). Despite the significant association, an inspection of the cross tabulation (see
Table 4) showed that 82 participants (8.1%) were miscategorized: 68 (6.7%) met the IGD
criteria but not the GD criteria whereas 14 (1.4%) met the GD criteria but not the IGD cri-
teria. Only 36 participants (3.6%) met both the IGD and GD criteria.

Correlates to IGD and GD

A total of seven participants (0.7%) preferred not to indicate their gender and were
excluded from analyses involving the variable. A series of two Chi-square test of inde-
pendence (with Yates Continuity Correction) found significant associations between gen-
der, and IGD prevalence, Xz(l, n=1001)=18.31, p<.001, phi=—-0.14 (small effect), and
GD prevalence, Xz(l, n=1001)=9.42, p<.01, phi=—0.10 (small effect). Specifically, the
IGD prevalence was 14.6% (n=73, 95% CI=11.5, 17.7) for males and 6.2% (n=31, 95%
CI=4.1, 8.3) for females. In addition, the GD prevalence was 7.2% (n=36, 95% CI=4.9,
9.5) for males and 2.8% (n=14, 95% CI=1.3, 4.2) for females.

A series of t-tests were conducted to examine the effects of IGD prevalence and GD
prevalence on gaming time, gaming motivations, negative emotional states, and sleep qual-
ity. The results are presented in Tables 5 and 6, respectively. Participants with IGD spent
more time playing games on weekdays and weekends, had higher scores on the seven gam-
ing motivations (social, escape, competition, coping, skill development, fantasy, and recre-
ation) and three negative emotional states (depression, anxiety, and stress) than their coun-
terparts without IGD, all p values <0.001. The effects of IGD prevalence on sleep quality
were close to statistical significance. Participants with IGD had higher sleep quality than
their counterparts without IGD, p=.05. Similar results were found for GD prevalence. Par-
ticipants with GD spent more time playing games on weekdays and weekends, had higher
scores on the seven gaming motivations, three negative emotional states, and sleep qual-
ity than their counterparts without GD, all p values <0.001 except for sleep quality where
p=.029.

Discussion
The current study provided a snapshot of the state of gaming in Singapore in 2023. First,

the results showed a prevalence rate of 10.3% for IGD and 5.0% for GD. The IGD preva-
lence rate was higher than meta-analytic studies that found pooled prevalence rates of

Table 4 Association between

GD Preval
Internet Gaming disorder (IGD) revaence

prevalence and gaming disorder IGD Prevalence Yes No Total

(GD) prevalence, n (%)
Yes 36 (3.6%) 68 (6.7%) 104 (10.3%)
No 14 (1.4%) 890 (88.3%) 904 (89.7%)
Total 50 (5.0%) 958 (95%) 1008 (100%)
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Table 5 Mean (Standard Deviation) of Gaming Time, Gaming motivations, negative Emotional States, and
Sleep Quality for participants with internet gaming disorder (IGD)

IGD Prevalence

Group Differences

Variables

Gaming Time

Gaming Motivations

Negative Emotional States

Sleep Quality

Skill Development

Yes No

4.52(391) 2.82(2.53)
6.46 (4.83) 4.07 (2.89)

15.24 (3.53) 9.97 (3.68)

15.84 (2.67) 10.95 (4.04)
15.38 (3.33) 10.58 (3.90)
1572 (2.83) 11.21 (3.72)
1573 (3.16) 1095 (3.92)
15,73 (3.01) 10.38 (4.13)
12.02 (2.32) 9.67 (3.09)

12.39 (2.90) 7.48 (3.06)
11.98 (2.70) 7.28 (2.72)
12.24 (2.46) 7.71 (2.83)
728 (2.35)  6.81(1.73)

(df) 4

—-4.22 (107.49) <0.001
—4.85(107.07) <0.001

—13.89 (1006)  <0.001
—16.58 (162.81) <0.001
—13.65 (137.77) <0.001
—14.86 (147.45) <0.001
—14.22 (142.21) <0.001
—16.43 (151.50) <0.001
—9.41 (148.77)  <0.001

~16.27 (130.87) <0.001
~16.69 (1006)  <0.001
—17.51 (136.57) <0.001
—1.98 (116.26) =0.05

Table 6 Mean (Standard Deviation) of Gaming Time, Gaming motivations, negative Emotional States, and
Sleep Quality for participants with Gaming Disorder (GD)

GD Prevalence

Group Differences

Variables

Gaming Time

Gaming Motivations

Negative Emotional States

Sleep Quality

Skill Development

Yes No

5.43(4.70) 2.88(2.57)
6.70 (4.38) 4.19(3.11)

16.66 (3.30) 10.20 (3.76)
16.50 (2.50) 11.19 (4.09)
16.04 (4.05) 10.82 (3.95)
16.50 (2.67) 11.41 (3.77)
16.88 (3.25) 11.16 (3.96)
16.98 (2.96) 10.61 (4.17)
12.50 (2.04) 9.78 (3.09)

1330 (2.71) 7.71 (3.19)
12.58 (2.91) 7.52 (2.87)
12.82 (2.60) 7.94 (2.95)
7.64(2.55) 6.82(1.76)

1(df) p

-3.62(45.28) <0.001
—3.88(48.31) <0.001

—11.91 (1006) <0.001
—14.05 (63.59) <0.001
—9.10 (1006)  <0.001
—13.06 (59.69) <0.001
—12.00 (56.87) <0.001
—14.48 (59.65) <0.001
—8.90 (61.33) <0.001

—14.06 (56.30) <0.001
—12.17 (1006)  <0.001
—11.48 (1006) <0.001
—2.25(51.45) =0.029
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5.08% [41] and 6.30% [22] for participants from Asian regions. However, it was compara-
ble to the pooled prevalence rate of 10.40% for young adult participants [17]. In contrast,
it was lower than the prevalence rate of 17.70% for participants from Singapore [43]. This
might be due to the study’s inclusion of adolescents, an at-risk population, resulting in
a higher prevalence rate. The GD prevalence rate was higher than a previous study that
found a prevalence rate of 1.80% only [33]. Overall, the relatively high prevalence rate of
IGD and GD in the current study indicates that problematic gaming is a social issue among
young adults in Singapore that deserves greater attention from researchers, practitioners,
and the government.

The prevalence rate of 10.3% for IGD was twice as high as the prevalence rate of 5.0%
for GD in the current study. Furthermore, despite a significant association between the
two prevalence rates, a total of 82 participants (8.1%) were miscategorized. This might be
explained by the differences in diagnostic criteria between the DSM-V IGD criteria [2] and
ICD-11 GD criteria [50]. Specifically, the DSM-V IGD criteria might be overly sensitive,
resulting in healthy gamers meeting its diagnostic criteria. Alternatively, the ICD-11 GD
criteria might not be sufficiently sensitive, resulting in problematic gamers not meeting its
diagnostic criteria. Either way, given the ethical implications and ramifications of a misdi-
agnosis, it is clear that more research is needed to explain the disparity in prevalence rates.

Second, the results showed that males are twice as likely to engage in problematic gam-
ing than females. Specifically, males had a IGD prevalence rate of 14.6% and a GD prev-
alence rate of 7.2%. In contrast, females had a IGD prevalence rate of 6.2% and a GD
prevalence rate of 2.8%. This was consistent with previous studies that found males to be
at higher risk for IGD than females [11, 31, 41] and females are more predisposed towards
excessive social media usage [5]. The higher gaming prevalence observed in males might
be explained by the presence of (a) competitive elements (e.g., leaderboards to rank the top
10 gamers), (b) opportunities for socially acceptable expressions of aggression (e.g., game
modes where a gamer can ‘kill’ other gamers), and (c) sexualized content (e.g., hypersexu-
alized female avatars) in games [29, 42]. Consequently, males might be more attracted to
games than females, resulting in a higher risk for problematic gaming.

Third, participants with IGD or GD reported higher weekday and weekend gaming time
than their counterparts with no IGD or GD. This was consistent with a previous study that
found a positive association between gaming time and the number of endorsed DSM-V
IGD criteria [33]. This might be explained by a longer gaming time serving as both a risk
factor and negative consequence of problematic gaming. For example, playing games for
an extended period of time precludes spending time on important life domains (e.g., fam-
ily, work, etc.), increasing the risk of impairment in those domains. Furthermore, individu-
als with problematic gaming might be playing games longer due to the combined effects
of both withdrawal and tolerance. Taken together, gaming time is closely related to prob-
lematic gaming and could be the target for interventions [6] for an abstinence program for
problematic gaming).

Fourth, participants with IGD or GD also reported higher scores on the seven gaming
motivations (social, escape, competition, coping, skill development, fantasy, and rec-
reation) than their counterparts with no IGD or GD. This was consistent with previous
studies that found positive correlations between the factors of gaming motivations and
IGD [27, 35]. This might be due to the close links between some of the motivations and
problematic gaming. For example, the escape, coping, and fantasy motivations appeared
to be related to the DSM-V IGD criterion of gaming to escape or to relieve negative
moods [2]. In particular, the escape motivation is relatively important since existen-
tial concerns (e.g., concerns about death, isolation, meaningless, etc.) might underline
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problematic gaming [37]. Indeed, participants reminded of their mortality spent almost
twice as long on a game than control participants [10]. As evidence accumulates for the
role of existential concerns in problematic gaming, clinicians could consider the use of
existential therapy as an intervention for problematic gaming. Finally, the social, com-
petition, and skill development motivations might result in longer gaming times, which
increases the risk for problematic gaming. Overall, an understanding of why people play
games could provide us with insights into problematic gaming.

Fifth, the results showed that participants with IGD or GD reported higher scores on
the three negative emotional states (depression, anxiety, and stress) than their counter-
parts with no IGD or GD. This was consistent with previous studies that found positive
correlations between negative emotional states and IGD [4, 44, 49]. Negative emotional
states and problematic gaming could affect each other in a bidirectional manner. For
example, individuals experiencing negative emotional states might play games as a form
of escape. However, playing games for an extended period of time could lead to impair-
ment in important life domains. In turn, the impairment might lead to negative emo-
tional states. This vicious cycle could play a critical role in maintaining or exacerbating
symptoms of problematic gaming.

Finally, participants with IGD or GD also reported higher scores on sleep quality
than their counterparts with no IGD or GD. This was inconsistent with previous stud-
ies that found negative correlations between sleep quality and IGD [25, 49]. This might
be due to a genuine experience of higher sleep quality. For example, individuals might
engage in problematic gaming to relieve negative moods, resulting in a higher sleep
quality. Alternatively, the results might be due to the use of a single item to assess sleep
quality. The Single-Item Sleep Quality Scale was used due to its brevity and good psy-
chometric properties [39]. However, the single item might not be sufficient to capture
the different components of sleep quality like sleep latency, sleep duration, sleep effi-
ciency, and sleep disturbances [7]. Future research could examine if problematic gaming
is differentially associated with the different components of sleep quality.

Limitations of the study should be noted. First, there are numerous arguments against
the inclusion of problematic gaming in the DSM-V and ICD-11 [15, 46]. Furthermore,
even among researchers who accept the validity of problematic gaming as a disorder,
they disagree on the validity of some of the diagnostic criteria [9, 18]. Since the current
study used the DSM-V and ICD-11 criteria, it is expected that the results will change if
there are any modifications to the criteria. Second, the current study used a cross-sec-
tional correlational design and was unable to establish cause-and-effect relationships.
For example, while it was assumed that gaming motivations serve as risk factors for
problematic gaming, it is possible that they could be outcomes of problematic gaming
too. In the future this limitation might be controlled by using a longitudinal or experi-
mental design.

In conclusion, although more research is needed to explain the disparity in preva-
lence rates for IGD and GD, the relatively high prevalence rates in the current study
suggested that problematic gaming is a social issue in Singapore that deserves greater
attention. The high rates also suggest that there is a need for more interventions to
regulate excessive gaming behaviors. Furthermore, with the exception of sleep quality,
known risk factors and negative consequences of problematic gaming were also found
in the current study. Future research could develop and evaluate prevention programs
based on known risk factors, or intervention programs to alleviate the symptoms and
negative consequences of problematic gaming.
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