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Abstract
Introduction: The current study aimed to establish the prevalence of internet gaming
disorder (IGD) and its association with demographic characteristics, game genre, game use
(time spent on gaming), as well as psychological distress, social phobia and well-being among
current online gamers in Singapore. Materials and Methods: A total of 1251 participants
aged 13 to 40 years completed the study which was administered as a web survey. The
online questionnaire was designed using QuestionPro, and consisted of 8 sections and 105
questions. The 9-item Internet Gaming Disorder Questionnaire was used to establish the
prevalence of IGD in the study. A series of logistic regression models were used to examine
the associations between IGD, demographic characteristics and game genre, as well as
IGD and psychological distress, social phobia and well-being. Results: The prevalence
of IGD established using a cutoff of 5 among those who were current online gamers was
17.7%. Multiple logistic regressions revealed that those meeting criteria of IGD were more
likely to be older, reported an earlier age of onset of playing online games, had primary
and secondary education versus tertiary education, were currently students versus being
currently employed and played massively multiplayer online role-playing games. Distress
and social anxiety were higher while satisfaction with life was significantly lower among
those who met criteria for IGD than those who did not meet the criteria. Conclusion: The
prevalence of IGD and its negative consequences in our sample of current online gamers
was significant and point towards the need for further clinical studies and innovative
interventions to address the problem.
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Introduction
The internet has become indispensable to societies across
the world as it continually creates new ways for people to
communicate, congregate, and share information. Given the
multifaceted ways in which individuals can interact with
the internet, there is a growing appreciation that the internet
serves different purposes and that these individuals may be
quite different from each other in terms of their preferred
choice of online activities. Increasingly, reports have begun
to focus on the preoccupation that some people develop with
certain aspects of the internet, particularly online games.

Internet gaming is a booming market. In 2012, more
than 1 billion individuals played computer games.1 While
most users enjoy these games and use them as a form
of recreation, for some, it leads to problematic use and
research has shown that under certain conditions, gaming
may become psychologically, socially and/or physically
detrimental to the user.2,3 Internet gaming addiction is a
behavioural problem that has been described in numerous
ways. According to Griffiths,4 biopsychosocial processes
lead to the development of addictions, such as internet
gaming addiction, which include the following components
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– the salience of the behaviour (preoccupation with gaming);
use of the behaviour in order to modify mood (i.e. gaming
is used to escape reality or create the feeling of euphoria);
development of tolerance (the individual needs increasingly
more time to feel the same effect); withdrawal symptoms
subsequent to the discontinuation of the behaviour (the
individual feels anxious, depressed, and irritable if they
are prevented from playing) as well as interpersonal and
intrapersonal conflict develops as a consequence of the
behaviour (the individual has problems with relationships,
studies, job, and hobbies). Finally, upon discontinuation
of the behaviour, the individual experiences relapse (they
reinitiate gaming).4 The Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5) Workgroup
has recommended the inclusion of internet gaming disorder
(IGD) in Section III of DSM-5 as “a condition warranting
more clinical research and experience before it might be
considered for inclusion in the main book as a formal
disorder”.5 Under the new DSM-5 framework, IGD refers
to the “persistent and recurrent use of the internet to engage
in games, often with other players, leading to clinically
significant impairment or distress as indicated by 5 (or
more) criteria in a 12-month period”.5 The diagnostic
criteria include a preoccupation with gaming, withdrawal
symptoms, tolerance (i.e. spending more time gaming),
lack of control, loss of other interests, use despite negative
consequences, deception, mood modification, and losing a
relationship, job, and similarly important aspects of life.5 A
recent article by Petry et al6 has attempted to standardise
the DSM-5 internet gaming criteria and made a case for
the use of structured questions with consistent wording,
while ensuring that clinicians and researchers in different
countries could contribute to the development and wording
of these items.
Research on gaming addiction dates back to 1983,7
however, these early studies as well as those conducted
in recent years suffer from lack of comparability.
Conceptualisation of internet gaming addiction, varied use
of terminology (internet gaming addiction, dependence,
excessive play), diverse instruments and lack of standardised
diagnostic criteria have all contributed to the problem—
possibly resulting in varying prevalence rates ranging from
as low as 0.1% to more than 50%.8,9 A growing number of
studies indicate that internet gaming addiction is associated
with various negative consequences.2 The psychological
consequences include sacrificing offline relationships,
sleep, work, education and socialising,10-17 obsession with
gaming and a lack of offline face-to-face relationships,18
lack of attention,10,19 aggression and hostility,19,20 stress,10
dysfunctional coping,10,21,22 poor academic achievement,15,23
low well-being and loneliness.24 Other issues identified
include problems with sleeping18,25 and seizures.26

The problem has reached worrying proportions in a
number of Asian countries. In South Korea, internet
gaming addiction is viewed as a public health concern,27
where up to 24% of children who have been diagnosed
with internet addiction are hospitalised.28 In Japan, the
government has recognised the problem following a
study by the Ministry of Education, which has led to
the development of “fasting camps” where individuals
suffering from internet and gaming addiction are helped
by being cut off from technology completely.29 It has been
stated that “the higher the internet penetration and social
acceptance of gaming, the higher the prevalence of gaming
problems”.30 Singapore is a sovereign city-state and island
country in Southeast Asia. The country is placed highly
among international rankings with regard to education,
healthcare, and economic competitiveness. Singapore
also has one of the highest broadband penetration rates in
the world31 where 84% of households have home internet
access and almost all of such households are connected to
the internet via broadband. About 97% of households with
children attending school have home computer access and
about 96% have home internet access. The easy access to
and increasing use of internet games among Singaporean
children and adolescents, contribute to public concerns
regarding pathological or obsessive gaming. However,
scientific evidence regarding the extent of the problem in
the Singapore context is scant although anecdotal accounts
of local clinicians indicate a growing problem in the clinical
setting. The current study aimed to establish the prevalence
of IGD using the IGD questionnaire6 and its association
with demographic characteristics, game genre, game use
(time spent on gaming), as well as psychological distress,
social phobia and well-being among a sample of online
gamers using an internet survey.
Materials and Methods
Participants
The inclusion criteria comprised those residing in
Singapore when the survey was conducted, aged between
13 to 40 years, able to read and understand English and
current internet users. The study was largely targeted at
adolescents and young adults (15 to 39 years)32 who are
internet savvy and consumers of internet games. To be
more inclusive, the lower age limit was set at 13 years to
include those who had at least completed primary school
(to ensure a better understanding of the research procedures
and the survey) and the upper age limit was set at 40 years.
A total of 1251 participants aged 13 to 40 years completed
the study which was administered as a web survey. Fifteen
records were excluded for unreliable data. The survey was
launched and completed in October 2014. Two recruitment

Annals Academy of Medicine

Internet Gaming—Mythily Subramaniam et al

strategies were adopted. One of the strategies was to
advertise the study through printed flyers which were
distributed to retail game stores. The other strategy was
to create awareness by placing the flyer digitally on social
media platforms and various gaming forums. Individuals
who participated in the survey could share the link to the
web survey with their friends and relatives using mobile
messaging and emails. Individuals were asked to indicate
their willingness to participate by going through an online
consent form. The study was approved by the relevant
institutional and ethics committees. All respondents who
completed the survey were given a SGD $20 voucher as
an inconvenience fee.
Procedure
The online questionnaire was opened for 4 days. The
survey ended automatically when the survey quota was
reached. The online questionnaire was designed using
QuestionPro, an online survey tool. The web survey
consisted of 8 sections and 105 questions, and took about
10 to 15 minutes to complete. The participants remained
anonymous. The data collected was downloaded from
QuestionPro in SPSS’s data file format.
Measurements
Sociodemographic and background variables such as age,
gender, average playing time during weekdays, average
playing time during weekends, game genres played by
participants and for how many years they had played
internet games were captured. Game genres included
in the questionnaire were based on the extant literature
that reported on the popularity of games based on player
subscriptions as well as their identification as a prominent
genre in Asian settings.33,34 These included: (i) Massively
multiplayer online role-playing games (MMORPGs)
which are multiplayer role-playing games (RPGs) played
online over the internet wherein a large number of people
simultaneously interact and play the same game. The players
assume the role of a character, and development of this
character by reaching “higher levels” is the primary goal
of the game. These include games like ‘World of Warcraft’,
‘Runescape’ and ‘MapleStory’; (ii) Real-time strategy
games (RTS) which are based typically in a war setting. The
participant builds structures, forms an army, manoeuvres
structures and units under his control and engages in battle
to destroy the opponent’s assets;35 (iii) First-person shooter
games (FPS) which involve interacting with objects in
a virtual world through a first-person perspective. The
interactions largely comprise shooting the objects using
guns and other projectile weapons.36 These games can be
played either by a single player or they can be team-based;
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and (iv) Others – participants were asked to report on any
other type of game genres/games they had played as open
text under this category.
The 9-item Internet Gaming Disorder Questionnaire6 was
used to assess IGD. The questionnaire is developed such
that each item is intended to reflect a DSM-5 criterion for
IGD in whole. Each question is answered as a Yes/No and
relates to a period of the past 12-months, with affirmative
responses to any item indicative of meeting the criterion. The
proposed cut-point of 5 criteria was conservatively chosen in
the DSM-5 for determining those who met criteria for IGD.
The internal consistency reliability of the scale assessed
by Cronbach’s alpha coefficient in this sample was 0.725.
The 12-item General Health Questionnaire (GHQ-12)
is a self-administered screening questionnaire, aimed
at detecting individuals with a diagnosable psychiatric
disorder.37 The GHQ-12 is the most extensively used
screening instrument for common mental disorders, in
addition to being a more general measure of psychiatric
well-being. The brevity makes it attractive for use in internet
surveys. The customary scores used are a bimodal scale
(0-0-1-1) which was adopted in our study. The validity of
this instrument has been demonstrated in previous studies
in Singapore.38,39 The Cronbach’s alpha coefficient in the
current study was 0.85. We used a cutoff score of 3 and
above as indicating psychological distress in our study.
The Social Phobia Inventory (SPIN)40 is a 17-item scale
for social anxiety disorder (social phobia). The items were
rated over the past week and assessed each of the symptom
domains of social anxiety disorder (fear, avoidance, and
physiologic arousal). Each item was rated on a 5-point scale
from 0 = not at all to 4 = extremely. Scores were summed
to determine a total score ranging from 0 to 68. A cutoff
point of 19 was used to determine the presence of social
phobia. The Cronbach's alpha coefficient for SPIN in the
study was 0.93.
The 5-item Satisfaction with Life Scale41 was designed to
measure global cognitive judgments of one’s life satisfaction
(not a measure of either positive or negative affect).
Participants indicated how much they agree or disagree
with each of the 5 items using a 7-point scale that ranged
from 7 = strongly agree to 1 = strongly disagree. Higher
scores indicate greater satisfaction with life. This scale
has been validated in a previous study among Singapore
college students.42 The Cronbach’s alpha coefficient in the
current study was 0.89.
Statistical Analysis
Mean and standard deviations or median (if normality
was not satisfied) were calculated for continuous variables,
and frequencies and percentages for categorical variables.
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In order to adjust for a large number of variables, a series
of logistic regression models was used to examine the
associations between IGD, demographic characteristics and
game genre, as well as IGD and psychological distress, social
phobia and well-being. First regression models were run
separately for each specific online game played and IGD;
the final model included all sociodemographic variables
and controlled for other games. Similarly, regression
models were first run for psychological distress, social
phobia and well-being (adjusted for sociodemographic
variables) and IGD. Subsequently, the final model was run
for psychological distress, social phobia and well-being,
adjusted for sociodemographic variables as well other
scales. Statistical significance was evaluated at the <0.05
level using two-sided tests. All statistical analyses were
carried out using the Statistical Analysis Software (SAS)
System version 9.43

Results
The sociodemographic characteristics of the study sample
are shown in Table 1. All further analyses were conducted on
those who indicated that they played online games currently.
The most popular games played by current gamers were
‘Counterstrike’ (47.2%) followed by ‘MapleStory’ (45.2%)
and ‘Defense of the Ancients (DotA) 2’ (39.5%). The
prevalence of IGD established by using a cutoff of 5 among
current online gamers was 17.7% (n = 172/972). Among
current online gamers, there were significant differences in
game playing frequency in terms of days in a week, hours
during weekdays and hours on weekends between those
who met DSM-5 criteria for IGD and those who did not.
The duration of play in terms of mean days in a week (5.0
vs 3.8, P <0.001), and mean hours during weekdays (4.1 vs
3.0, P <0.001) and weekends (6.5 vs 4.5, P <0.001) were

Table 1. Sociodemographic Characteristics of the Overall Sample and of Current Online Gamers
Sample
Variable

n = 1236

Age

Sex
Nationality

Ethnic group

Education level (completed)

Employment

Ever played internet games?

Current Online Gamers

Female

n = 972

Mean

SD

Mean

SD

23.7

5.3

23.6

5.0

n

%

n

%

550

44.5

358

36.8

Male

686

55.5

614

63.2

Singapore citizen

1172

94.8

926

95.3

Permanent resident

64

5.2

46

4.7

Chinese

1153

93.3

903

92.9

Malay

52

4.2

42

4.3

Indian

23

1.9

20

2.1

Others

8

0.7

7

0.7

Primary

29

2.4

24

2.5

Secondary

28

2.3

19

2.0

‘O’*/‘N’† level

209

16.9

167

17.2

‘A’‡ level

191

15.5

134

13.8

ITE

28

2.3

28

2.9

Polytechnic and other diplomas

345

27.9

279

28.7

University

406

32.9

321

33.0

Student

636

51.5

496

51.0

Employed

543

43.9

436

44.9

Unemployed

45

3.6

35

3.6

Housewife/husband

12

1.0

5

0.5

Never

150

12.1

Yes

1085

87.9

ITE: Institute of Technical Education
Equivalent to Grade 10.
†
Exams taken after 4 years of secondary education.
‡
Equivalent to Grade 12.
*
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significantly higher among those who met criteria for
IGD than those without IGD.
Multiple logistic regressions revealed that those who
met criteria for IGD were more likely to be older, had an
earlier age of onset of play, with primary and secondary
education, were currently students and played MMORPGs
(Table 2). Multiple logistic regression with adjustment
for demographic characteristics revealed that those who
play ‘World of Warcraft’ remained significantly associated
with meeting IGD criteria (Table 3). Figures 1 and 2
show the relationship between IGD, GHQ-12 and SPIN.
After adjusting for sociodemographic characteristics and
the score in other scales, these relationships remained
significant throughout the regression models (Table 4).
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Discussion
The prevalence of IGD among a sample of online gamers
was 17.7%. A previous study from Singapore reported that
17.1% of adolescents reported “excessive use” of the
internet, where excessive use was defined as internet use of
more than 5 hours a day.44 Yen et al45 have suggested that
sociocultural differences might partly account for the higher
prevalence of internet addiction in some Asian countries than
in the United States.9 The authors proposed that in Asian
countries where academic success is highly sought after, and
adolescent face strong competition in the school environment,
the “internet provides a virtual world in which they can
temporarily forget the stress of academic performance”.
These influences may partly explain the high prevalence of
IGD among current online gamers in Singapore.

Table 2. Sociodemographic Correlates of Internet Gaming Disorder
IGD
Variable

No

Multiple Logistic Regression

Yes

n

%

n

%

OR

95% CI

P Value*

Age

Mean (SD)

23.5

4.9

24.0

5.6

1.1

1.1

1.2

<0.0001

Age of onset

Mean (SD)

13.5

4.2

13.2

3.8

0.9

0.9

1.0

0.017

Ref.
0.7

1.5

0.965

0.6

2.9

0.502

Sex
Nationality

Ethnic group

Education level (completed)

Employment

Type of game played||

Female

300

83.8

58

16.2

Male

500

81.4

114

18.6

1.0

Singapore citizen

763

82.4

163

17.6

Ref.

Permanent resident

37

80.4

9

19.6

1.3

Chinese

741

82.1

162

17.9

Ref.

Malay

35

83.3

7

16.7

0.9

0.2

3.2

0.830

Indian

17

85

3

15

1.0

0.4

2.5

0.929

Others

7

100

0

0

University

265

82.6

56

17.4

Ref.

Primary

16

66.7

8

33.3

3.4

1.2

9.4

0.019
0.008

Secondary

12

63.2

7

36.8

4.3

1.5

12.4

‘O’†/‘N’‡ level

133

79.6

34

20.4

1.3

0.8

2.3

0.301

‘A’§ level

115

85.8

19

14.2

0.8

0.4

1.5

0.498

ITE

23

82.1

5

17.9

1.1

0.4

3.0

0.910

Polytechnic and other diplomas

236

84.6

43

15.4

0.9

0.6

1.4

0.606

Unemployed

30

85.7

5

14.3

Ref.

Student

404

81.5

92

18.5

1.8

1.1

2.9

0.028

Employed

362

83

74

17

0.9

0.3

2.6

0.889

Housewife/husband

4

80

1

20

1.0

0.1

10.4

0.973

MMORPG

540

79.9

136

20.1

1.6

1.0

2.4

0.032

MOBA

431

80.3

106

19.7

1.3

0.8

1.9

0.243

FPS

530

81.8

118

18.2

0.9

0.6

1.4

0.797

FPS: First-person shooter; IGD: Internet gaming disorder; ITE: Institute of Technical Education; MMORPG: Massively multiplayer online role-playing
games; RTS\MOBA: Real time strategy/multiplayer online battle arena
*
<0.05 significant.
†
Equivalent to Grade 10.
‡
Exams taken after 4 years of secondary education.
§
Equivalent to Grade 12.
||
Multiple logistic regression adjusting for sociodemographic characteristics.
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Table 3. Specific Online Games Played by Respondents and Associations with Internet Gaming Disorder
Current Gamers
(n = 972)

IGD
(n = 172)

Yes

Yes

Multiple Logistic Regression
Adjusting for Sociodemographic
Characteristics

n

%

n

%

OR

95%
CI

184

18.9

38

22.1

1.3

0.9

Multiple Logistic Regression
Adjusting for Sociodemographic
Characteristics and Other Games

P
Value

OR

95%
CI

P
Value

2.0

0.168

1.2

0.7

1.8

0.545
0.173

a) Massively multiplayer
online games role-playing
games (MMORPG)
1) Runescape
2) Eve

10

1

4

2.3

3.1

0.9

11.5

0.086

2.6

0.7

10.5

3) World of Warcraft

184

18.9

43

25

1.6

1.0

2.4

0.031

1.6

1.0

2.5

0.040

4) MapleStory

439

45.2

87

50.6

1.4

1.0

2.0

0.074

1.3

0.9

2.0

0.139

5) Guild Wars 2

107

11

22

12.8

1.2

0.7

2.0

0.549

1.0

0.6

1.9

0.939

6) Star Wars: The Old
Republic

37

3.8

7

4.1

0.9

0.4

2.3

0.900

0.8

0.3

2.1

0.643

7) Elder Scrolls Online

51

5.2

8

4.7

0.8

0.4

1.8

0.634

0.7

0.3

1.7

0.432

8) Others

193

19.9

33

19.2

0.9

0.6

1.3

0.469

0.9

0.5

1.4

0.522

1) Defense of the Ancients
(DotA) 2

384

39.5

75

43.6

1.3

0.9

1.9

0.160

1.1

0.7

1.7

0.593

2) Star Craft 2

147

15.1

27

15.7

1.0

0.7

1.7

0.869

0.9

0.6

1.5

0.792

3) Others

138

14.2

24

14

0.9

0.6

1.5

0.765

0.9

0.5

1.5

0.714

b) Real-time strategy (RTS)/
multiplayer online battle arena
(MOBA)

c) First-person shooter (FPS)
1) Counterstrike

459

47.2

85

49.4

1.1

0.8

1.6

0.485

1.0

0.7

1.5

0.900

2) Call of Duty: Ghosts

153

15.7

26

15.1

0.9

0.5

1.4

0.595

0.8

0.4

1.3

0.291

3) Team Fortress 2

188

19.3

30

17.4

0.8

0.5

1.3

0.443

0.7

0.4

1.2

0.172

4) Battlefield 4

199

20.5

37

21.5

1.0

0.7

1.6

0.879

1.0

0.6

1.6

0.954

5) Blacklight: Retribution

33

3.4

10

5.8

1.7

0.8

3.9

0.187

2.0

0.8

5.0

0.139

6) Others

133

13.7

23

13.4

1.0

0.6

1.6

0.883

1.1

0.7

2.0

0.656

193

19.9

25

14.5

0.7

0.4

1.0

0.077

0.7

0.4

1.1

0.128

d) Others

Comparison across studies is difficult as questionnaires as
well as sampling methodologies vary widely. A study from
France using a modified Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition-Text Revision (DSMIV-TR) substance dependence adapted scale reported that
among MMORPG players, 27.5% of subjects screened met
addiction criteria to MMORPGs.46 A study from Hungary
on 5045 secondary school students using the Problematic
Online Gaming Questionnaire Short-Form (POGQ-SF), and
latent class analysis revealed 8.2% of gamers (4.6% of total
sample) belonged to the high risk group.47 While Festl et al8
measured problematic game use with the Gaming Addiction
Short Scale (GAS) on 580 adolescents, 1866 younger and
1936 older adults (overall n = 4382) and reported that 3.7%
of the respondents could be considered problematic users,

the percentage of problematic gamers among adolescents
was higher at 7.6%. Using random cluster sampling and
the GAS in a sample of 920 participants recruited from 4
secondary schools in different districts of Hong Kong, Wang
et al48 found the prevalence of gaming addiction to be 13%.
Increasing age was a significant risk factor for IGD. The
mean age of those with IGD was 24.1 years in our sample,
while that of the overall sample was 23.7 years. It has been
pointed out that computer games are no longer aimed at
the adolescent audience49 but also at adults. Our study also
highlights the need to examine IGD not just in school-based
population but also among those in institutions of higher
learning as well as young working adults. Age of onset
was another important factor associated with IGD with
those initiating play at an earlier age showing a significant
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Table 4. Relationship between Internet Gaming Disorder and GHQ-12, SPIN and SWLS Scores among Current Online Gamers
IGD
No

Yes

Multivariate Logistic Regression
Adjusting for Sociodemographic
Characteristics

Multivariate Logistic Regression
Adjusting for Sociodemographics
Characteristics and Other Variables*

P Value

OR

n

%

n

%

OR

GHQ-12 cutoff score 3+

142

18.3

77

47.8

4.6

3.1

6.7

<0.001

3.4

2.2

5.4

<0.001

SPIN cutoff point of 19+

240

33.1

81

56.3

2.7

1.9

4.0

<0.001

2.0

1.3

3.2

<0.001

Mean

SD

Mean

SD

21.2

6.9

18.5

6.5

0.95

0.92

0.97

<0.001

0.97

0.94

0.998

0.038

SWLS total score

95% CI

95% CI

P Value

GHQ-12: General Health Questionnaire-12; SPIN: Social Phobia Inventory; SWLS: Satisfaction with Life Scale
*
Adjusted for any 2—GHQ-12, SPIN and SWLS scores as applicable.

association with IGD. Our findings are similar to that of
Achab et al46 who reported that a young age of online gaming
onset was a stronger variable associated with MMORPG
addiction compared to the number of years of play.
MMORPGs mix the genres of role-playing video games
and massively multiplayer online games, involving a large
number of players in a virtual environment interacting
via ‘Avatars’ with each other.16 Playing MMORPGs
was a significant predictor of IGD after adjusting for
sociodemographic factors in our study. Our results are
similar to that reported by others. In a sample of 696
MMORPG players, achievement, socialising, and escapism
motivations were found to be predictive of addictive play,
and together with gender accounted for 19% of variance
in the MMORPG addiction score.50 In a sample of 175
primarily Dutch MMORPG players, escapism and game
mechanics predicted excessive gaming over and above the
contribution of the time spent gaming, together explaining
46% of the variance in problematic gaming.51 It has been
suggested that the social, multiplayer nature of the game

may increase the desire to play or there might be an element
of peer pressure that leads to continued playing among
MMORPG players.8 Structural game characteristics such as
positive reinforcements within the game may also support
and encourage problematic behaviour in MMORPG play.52
While, overall the most popular game was ‘Counterstrike’,
the most popular MMORPG in this sample was
‘MapleStory’, which currently has over 11 million account
holders worldwide.53 However, adjusting for demographic
characteristics and other games played revealed that only
those who played ‘World of Warcraft’ were consistently
associated with IGD, however, we are unable to explain
this finding.
Distress as measured by GHQ-12 and social anxiety as
measured by SPIN were higher while the mean score on
satisfaction with life scale were significantly lower among
those who met criteria for IGD. As compared to those who
did not meet criteria for IGD, more than twice of those
meeting IGD criteria expressed significant distress (GHQ
≥3). A growing number of studies indicate that internet

Fig.1. Graph showing psychological distress as measured by GHQ-12 among
those respondents with IGD versus those without IGD. IGD: Internet gaming
disorder; GHQ-12: General Health Questionnaire-12. GHQ-12 cutoff scores
of 3 and more signify distress. P <0.001.

Fig. 2. Graph showing social phobia as measured by SPIN among those
respondents with IGD versus those without IGD. IGD: Internet gaming
disorder; SPIN: Social Phobia Inventory. SPIN cutoff scores of 19 and above
are indicative of social phobia. P <0.001.
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gaming addiction is associated with various negative
consequences. Wei et al54 reported a positive correlation
between online gaming hours and depressive symptoms
in their internet-based study among 722 online gamers in
Taiwan. Wenzel et al55 similarly found a high prevalence
of self-reported depression and anxiety with increasing
playing time among Norwegian adults. A longitudinal study
by Seay et al56 suggests that low psychological well-being
results in game addiction, and not vice versa. The authors
postulate that with increasing severity of depression, the
self-regulatory processes are blunted and they become
less effective in preventing problematic use. Thus, while
depression is not a necessary precursor of problematic use,
they suggest its presence may catalyse and accelerate the
development of problematic use.
Our study also found that the majority of those who met
the criteria for IGD also met the criteria for social phobia
as assessed by SPIN (56.2%). A cross-sectional study
by Lo et al57 reported significant differences in degree of
social anxiety among the heavy, light, and non-players of
online games, with heavy players experiencing significantly
higher levels of social anxiety compared to both light and
non-players. Several researchers have suggested that social
interaction in online games particularly appeals to people
who are socially unskilled; who may not have an active social
life in their offline lives; and feel anxious over establishing
real-life interpersonal relationships.58,59
Festl et al8 examined the implications of problematic
game use on psychosocial well-being; their data showed a
significant negative relationship between life satisfaction
and problematic game use. Lemmens et al60 similarly
found a negative correlation between scores on the Game
Addiction Scale (GAS) and life satisfaction. A panel
study by Lemmens et al61 similarly suggests that social
competence, self-esteem, and loneliness were significant
predictors of pathological gaming 6 months later.
The strengths of the study include the relatively large
sample size, the first use of the IGD diagnostic scale based on
DSM-5 and the collection of data that was largely complete
(overall missing data was less than 2.5%) and verification of
unique internet protocol (IP) addresses by the data manager.
The results of the study must however, be considered in view
of some of the limitations to the study. The sample was selfselected which might affect generalisability of the findings.
It is possible that heavy gamers may not have participated
as they may have felt that the study was stigmatising and
casual gamers may have felt that the study does not apply
to them though the flyers advertising the study clearly
indicated that both gamers with different habits and nongamers could participate in the study. All measures were
self-reported and were not verified by a trained clinician.
Although an online, anonymous survey format may facilitate

greater self-disclosure, the self-administered nature of the
questionnaire is less robust than directed interviewing.
Self-administered online questionnaires have been used
in other studies in these fields and have been described as
a satisfactory method.16 Research has also indicated that
self-diagnosis correlates with standardised measures of
addiction, suggesting that the individual’s perception of
problems can be relatively accurate.62 The IGD measure
is yet to be clinically validated in Singapore’s population.
Thus, it is possible that there are false positives leading to
a higher than true prevalence rate.
It must also be pointed out that the pathophysiology of IGD
remains contentious. The concept of IGD could evolve in
the future as researchers have argued the need for a deeper
consideration of the developmental, social and cognitive
processes involved in internet gaming.63,64 Researchers have
also suggested that gaming does not always occur online, and
to encompass both online and offline gaming they propose
the use of ‘video-gaming disorder’65 as an alternative to
IGD. Future research is thus needed to understand the
phenomenon better and studies must be conducted using
random samples to establish the clinical validity and true
prevalence of the disorder in the population.
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