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Abstract Adolescents are known to be an at-risk population
for developing Internet gaming disorder (IGD). A recent clin-
ical model has proposed that adolescents with IGD may en-
dorse a unique set of maladaptive beliefs that underlie persis-
tent and excessive involvement in Internet gaming activities.
These include (a) beliefs about game reward value and tangi-
bility, (b) maladaptive and inflexible rules about gaming be-
haviour, (c) over-reliance on gaming to meet self-esteem
needs, and (d) gaming as a method of gaining social accep-
tance. A sample of 824 adolescents (402male and 422 female)
were recruited from multiple secondary schools and adminis-
tered a survey that included measures of IGD symptomatolo-
gy, problematic Internet gaming cognition, and psychological
distress. The results showed that adolescents with IGD report
significantly more maladaptive gaming beliefs than adoles-
cents without IGD, including those who play Internet games
for more than 30 h per week. The size of observed effects were
large. The strong association between gaming cognitions and
IGD symptoms still held after controlling for measures of
gaming activity and psychological distress. These findings
indicate that adolescents with IGD have distinct problematic
thoughts about gaming, and highlight the importance of ad-
dressing these cognitions in therapeutic interventions for the
disorder.
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Children and adolescents are known to be particularly suscep-
tible to psychological problems associated with persistent
Internet gaming (Ferguson, Coulson, and Barnett 2011; King
et al. 2013a; Kuss and Griffiths 2012; Mentzoni et al. 2011;
van Rooij, Schoenmakers, Vermulst, van de Eijnden, and van
de Mheen 2010). Commonly reported problems include inter-
ference with or displacement of life responsibilities (e.g.,
schoolwork, chores), social and leisure pursuits (e.g., sport,
hobbies, social events), health and lifestyle behaviours (e.g.,
sleep, diet, exercise) (Pies 2009; Porter, Starcevic, Berle, and
Fenech 2010), and increased risk of psychopathology (King
et al. 2013a, b; Thomas andMartin 2010). A dominant clinical
conceptualisation of excessive Internet gaming in the academ-
ic literature over the last 15 years has been the model of be-
havioural addiction (King and Delfabbro 2014a). In recogni-
tion of this, Internet Gaming Disorder (IGD) was included in
the appendix of the DSM-5 as a condition warranting further
study (American Psychiatric Association 2013). The IGD
classification is most similar in nature to pathological gam-
bling (or Gambling disorder in the DSM-5) and involves
symptomatology including preoccupation, tolerance and with-
drawal, loss of control over gaming, and psychosocial prob-
lems resulting from excessive play. Although there have been
some attempts to adapt these criteria to cognitive-behavioural
terminology and models (Caplan 2010; Davis 2001;
Pawlikowski and Brand 2011), currently there is a lack of an
evidence base on IGD cognition that extends beyond the cri-
terion of preoccupation (King and Delfabbro 2014b; Petry
et al. 2014).

Preoccupation or cognitive salience is central to most def-
initions of problematic video-gaming (Kuss and Griffiths
2012; Shapira et al. 2003). For example, a systematic review
byKing, Haagsma, Delfabbro, Gradisar, and Griffiths (2013b)
reported that the majority (i.e., 14 out of 18) of assessment
tools for problematic video-gaming include this criterion.

* Daniel L. King
daniel.king@adelaide.edu.au

1 School of Psychology, The University of Adelaide, Level 4, Hughes
Building, Adelaide, SA 5005, Australia

J Abnorm Child Psychol (2016) 44:1635–1645
DOI 10.1007/s10802-016-0135-y

http://crossmark.crossref.org/dialog/?doi=10.1007/s10802-016-0135-y&domain=pdf


Despite this, there have been concerns that this criterion lacks
clinical validity because it does not appear to distinguish be-
tween non-problem and problematic Internet gamers
(Charlton 2002; Charlton and Danforth 2007). This may be
due partly to measurement issues, such as ambiguous item
wording or lack of qualifying information, and/or inadequate
severity ratings to measure a clinical subtype of preoccupa-
tion. Another possibility is that adhering to a broad definition
of preoccupation (i.e., thinking about Internet games and plan-
ning the next session of play) may fail to identify specific
problematic beliefs about Internet gaming (King and
Delfabbro 2014b). For example, using the example of eating
disorders, many people report having daily thoughts about
their body shape and/or appearance, whereas only individuals
with diagnosed anorexia nervosa will report significantly
distorted thinking about body image and a pathological fear
of gaining weight. Similarly, regular gamblers may report a
frequent tendency to think about and plan gambling sessions,
whereas pathological gamblers will report irrational beliefs
related to the long-term profitability and degree of player con-
trol involved in gambling. Following this reasoning, it may be
that adolescents with IGD endorse a similarly idiosyncratic set
of maladaptive beliefs related to Internet gaming that underlie
persistent and excessive involvement in these activities.

Models of Internet Gaming Cognition

IGD-related cognition represents a rapidly growing field of
clinical psychology (Forrest, King, and Delfabbro 2016). A
frequently cited cognitive-behavioural conceptualisation of
relevance to IGD is Davis’ (2001) model of generalised prob-
lematic Internet use. Davis’ (2001) model suggests that path-
ological Internet use results from Bproblematic cognitions
coupled with behaviours that either intensify or maintain the
maladaptive response^ (p 191). Maladaptive cognitions in-
clude two main subtypes: (1) thoughts about the self, and (2)
thoughts about the world. Thoughts about the self include self-
doubt, low self-efficacy, and negative self-appraisal. In es-
sence, the individual has a negative view of his or herself
and uses the Internet to achieve positive social interaction
and feedback from others. Notably, these cognitions are very
similar to negative thinking styles described in Beck’s (1964)
cognitive theory of depression. Cognitions about the self may
include such thoughts as, BI am only good on the Internet^ or
BI am worthless offline, but online I am someone^. Cognitive
distortions about the world involve generalising specific
events to global trends. These may include thoughts such as
BThe Internet is the only place I can feel safe^ or BNobody
loves me offline^. These two cognitive distortions are trig-
gered by stimuli associated with the Internet, and initiate and
maintain excessive behavioural patterns of Internet use.

An alternative but similar model by Caplan (2010) has
proposed two cognitive features of pathological Internet use.
These features include: (1) preference for online social
interaction (POSI), defined as the belief that one is safer, more
efficacious, more confident, andmore comfortable with online
interpersonal interactions and relationships than with face-to-
face social activities, and (2) preoccupation, defined as obses-
sive thought patterns concerning Internet use. The POSI con-
cept was proposed as an extension of Davis’ (2001) cognitive
distortions about the self. The notion that the Internet enables
an individual to fulfil basic wellbeing and social needs has
been advanced several times previously in the literature. For
example, a recent (non-clinical) motivational model of video-
gaming by Przybylski Rigby, and Ryan (2010) suggests that
the appeal of video games is based on their potential to satisfy
basic psychological needs for competence, autonomy, and
relatedness. Similarly, Lortie and Guitton (2013) and
Charlton and Danforth (2007) have identified social motiva-
tions underlying Internet use as potentially clinical relevant. In
summary, although prevailing cognitive models of Internet
use are useful in conceptualising the negative core beliefs
among general Internet users (see King, Delfabbro, and
Griffiths 2012), primarily these models are quite speculative
in nature, are adapted from negative thinking styles described
in depression, and very limited in their reference to cognitions
specific to video-gaming activities and IGD by extension.

The Four-Factor Model of IGD Cognition

A new model of IGD cognition was proposed in a systematic
review by King and Delfabbro (2014a). The authors identified
four cognitive factors underlying problematic gaming: (a) be-
liefs about game reward value and tangibility (or,
‘overvaluing’), (b) maladaptive and inflexible rules about
gaming behaviour (or, ‘maladaptive rules’), (c) over-reliance
on gaming to meet self-esteem needs (or, ‘gaming self-es-
teem’), and (d) gaming as a method of gaining social accep-
tance (or, ‘gaming acceptance’). Each factor included specific
sub-cognitions. For example, the factor relating to beliefs
about video-gaming rewards included the following cogni-
tions: (1) reward value and tangibility, or the overvaluation
of gaming items, rewards, and/or virtual currency such that
they are perceived to be tangible and of significantly greater
value than all other life activities, (2) avatar attachment, the
perception of one’s avatar or online identity as a friend or
intimate partner, or an extension of oneself, and (3) obsession,
or the general preoccupation with Internet gaming, associated
with constant planning and anticipation of the next Internet
gaming session. The authors concluded that there may be
several important and distinct cognitive factors that underlie
Internet gaming disorder, and that these factors required fur-
ther evaluation within studies employing both general
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population and clinical samples. To date, however, this typol-
ogy has not been subject to empirical investigation.

The Present Study

There currently exists a need to better understand the cognitive
factors that underlie Internet gaming disorder in adolescence.
Prevailing cognitive-behavioural models of problematic
Internet gaming (e.g., Davis 2001; Caplan 2010) have been
based on the concept of preoccupation (i.e., obsessive thought
patterns) as well as general maladaptive beliefs about the self,
others, and the world. In this way, these models have lacked
detailed exploration of the ways in which the user ‘mentalises’
(e.g., evaluates, categorises, plans, and reasons) problematic
Internet gaming experiences. The aim of the present study was
therefore to quantitatively describe and examine the presence
of problematic gaming beliefs in a sample of adolescents with
and without IGD. It was hypothesised that adolescents with
IGD would report a significantly higher number of problem-
atic Internet gaming cognitions than non-IGD adolescents.
Specifically, it was expected that IGD adolescents would: (i)
be more likely to overvalue gaming rewards, items, and iden-
tities, (ii) have more inflexible rules and biases that increase
gaming behaviours, and (iii) be more reliant on gaming for
their self-esteem and social identity. An additional objective of
the study was to identify the specific gaming cognitions that
contributed to increased risk of IGD symptomatology.

Method

Design and Procedure

This study represents Stage 2 of a large-scale cross-sectional
survey project on adolescent mental health and electronic me-
dia use in Australia. Stage 1 of the project has been described
in detail elsewhere (King et al. 2013a, b; King, Delfabbro,
Kaptsis, and Zwaans 2014). In Stage 1, 50 secondary schools
in the metropolitan region of Adelaide, South Australia, were
randomly selected and invited from a comprehensive list of
public and private schools. In total, seven co-educational
schools (four public, three private) consented to participate.
Stage 2 involved recontacting these schools to re-participate in
the 2014 intake round. Four secondary schools (two private,
two public) agreed to participate. All students aged 12 years
and older were invited to participate. Remaining schools de-
clined on the basis of competing demands. A total of 824 high
school students were recruited, including 402 males and 422
females. The average age was 14.1 years (SD=1.5). The sam-
ple was 92.7 % Caucasian.

Data were collected from June to August 2014. Data
collection was facilitated by two research assistants and

teachers at each of the secondary schools during class hours.
An online version of the questionnaire was available via an
online survey portal, however this option was declined in
favour of a paper-and-pencil format. Completed survey re-
sponses were entered and analysed using SPSS for Windows
(v22.0). A total of 20 responses were excluded due to erro-
neous responses or missing data.

Measures

A standardised questionnaire assessed basic demographic in-
formation (i.e., age, gender, school, grade, ethnic background,
primary language) and aspects of video-gaming activity (i.e.,
ownership and accessibility, frequency of use in a typical
week period over the previous 3-month period, function and
social context of gaming, and types of games played).
Psychometric assessment involved administration of the fol-
lowing instruments:

Internet Gaming Disorder (IGD) checklist. The IGD check-
list is a 12-item self-report questionnaire used to assess prob-
lematic use of Internet video games. The measure includes all
nine items listed in the DSM-5 classification of Internet
Gaming Disorder, including: (A) preoccupation; (B) with-
drawal symptoms; (C) tolerance; (D) loss of control; (E) loss
of interest in other activities; (F) continued use despite harm;
(G) deception of others; (H) escape; and (I) harm. Item word-
ing of the scale adhered to recommendations suggested by
Petry et al.’s (2014) consensus statement on assessment. In
line with the DSM-5 guidelines, an individual must endorse
five or more items to meet the clinical classification. Only the
first 9 items that directly correspond to DSM-5 criteria were
employed for scoring purposes. All items were scored using a
yes/no format. The internal reliability of the 9 items was ade-
quate, with a Cronbach’s alpha of 0.78. As a validity check
(and a measure of participant insight/awareness), two addi-
tional items asked whether the respondent (1) personally be-
lieved that they had a video-gaming problem (yes/no), and (2)
whether others had stated whether they have a gaming prob-
lem (yes/no). The final item on the scale refers to the course of
symptoms, with response categories including ‘0–3 months’,
‘3–6 months’, ‘6–12 months’ or ‘Over 12 months’.

Internet Gaming Cognition Scale The Internet Gaming
Cognition Scale is a 24-item measure designed to assess prob-
lematic gaming-specific cognitions that occur in Internet gam-
ing disorder (King and Delfabbro 2014a, b). Conceptually, the
measure extends the DSM-5 criterion of preoccupation (i.e.,
persistence, obsessiveness, and intrusiveness of thoughts) to
examine the content of beliefs about Internet gaming
(Delfabbro and King 2015; King and Delfabbro 2014b).
Scale conceptualisation was based on King and Delfabbro’s
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(2014a) four-factor model of gaming cognition, which refers
to the following cognitive processes: (a) overvaluing gaming
rewards, (b) maladaptive and inflexible rules about gaming,
(c) gaming self-esteem beliefs, and (d) gaming for social
identity. Table 1 provides a comprehensive account of the 17
sub-cognitions and their corresponding scale items, as de-
scribed by King and Delfabbro (2014a). Respondents are
asked to indicate whether they agree or do not agree with a
series of self-referent statements. Item response categories in-
cluded 0: Do not agree, 1: Agree and 2: Strongly agree.
Agreement indicates the presence of a problematic cognition.
Subscale scores were calculated by summing relevant items.
Total scores range from 0 to 48. The internal reliability of the
measure was excellent, with Cronbach’s alpha values includ-
ing 0.87 forOvervaluing, 0.81 forMaladaptive rules, 0.90 for
Gaming self-esteem, and 0.85 for Gaming social acceptance.

A copy of this measure is available free by request of the
corresponding author.

Depression Anxiety Stress Scales 21-item version (DASS-
21). The DASS-21 (henceforth, DASS) is a widely used mea-
sure of distress arising from Axis I disorder symptomatology
(Lovibond and Lovibond 1995). The Depression scale as-
sesses dysphoria, hopelessness, devaluation of life, self-dep-
recation, lack of interest/involvement, anhedonia, and inertia.
The Anxiety scale assesses autonomic arousal, skeletal muscle
effects, situational anxiety, and subjective experience of anx-
ious affect. The Stress scale is sensitive to levels of chronic
non-specific arousal, and assesses difficulty relaxing, nervous
arousal, and being easily upset/agitated, irritable/over-reactive
and impatient. The scales are suitable for use in adult and
adolescent samples in both clinical and non-clinical settings.

Table 1 Problematic cognitions
related to internet gaming:
Subtypes and scale items

Types Subtypes Scale items

Overvaluing of
game rewards

Reward value and
tangibility

Game rewards are as meaningful to me as anything else
in life.

Avatar identification I feel a connection to my game character, like it is a part of
who I am.

Obsession
(rumination/planning)

I tend to think about video-games when I am not playing.

I often plan or think about the next thing I need to do
in a game.

Maladaptive and
inflexible
gaming rules

Sunk cost bias It would be a waste to stop playing because I have invested
so much time and energy.

Cognitive regret When I make mistakes or fail in a game, I must retry until
I succeed.

Behavior completion When I have a goal in a game, I must complete it as soon as
possible. I am not satisfied until I have done everything I
want to in a game.

Procrastination/
Prioritisation

The game takes priority before other things I need to do.

Rule-setting
(time/completion)

I tell myself ‘just a few more minutes’, but then play much
longer. I won’t stop playing if I have uncompleted goals.
No amount of gaming time ever feels like long enough.

Gaming-based
self-esteem

Gaming self-esteem I am proud of myself for what I have achieved in games.

Expectancy beliefs I can count on video games to make me feel better. I feel
bad when I don’t get my usual gaming time.

Lack of real life control I am more in control when I’m playing the game.

Real life vulnerability I feel safer or more comfortable gaming than dealing
with real life. I could not cope with stress without video-
games.

Achievement belief I can achieve more in a game than I can anywhere else.

Gaming to gain
social acceptance

Social relatedness Non-gamers do not understand an important part of
who I am.

Competition It is important to me that I am better at the game than
others, e.g., higher level, better gear, etc.

Social avoidance Gaming protects me from people that make uncomfortable.

Sense of acceptance
and belonging

When I do well in a game, players notice and respect me.
Other players admire and respect my gaming
achievements.

All items scored: ‘0: No agreement’, ‘1: Agree’, ‘2: Strongly Agree’. An alternative version may employ addi-
tional disagreement response categories to account for protective cognitions
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The DASS has published Australian norms for adolescents
(Tully, Zajac, and Venning 2009). Although the scales are
non-diagnostic, it is possible to assign severity ratings to
symptoms (see Lovibond and Lovibond 1995). In the present
study, the measure’s internal reliability was high, with
Cronbach’s alpha values of 0.92 for Depression, 0.86 for
Anxiety, and 0.89 for Stress.

Data Analysis

Initial descriptive analyses, independent-samples t-tests, and
one-way ANOVAs were performed on the dataset to deter-
mine differences in demographic, cognition, and distress
scores according to IGD status. Specific IGD subgroups were
created by applying DSM-5 criteria to identify ‘non-problem’
and ‘clinical’ cases. Note that the term ‘clinical’ is employed
in this paper as a short-hand to denote a probable but
unverified diagnosis given the best available information. It
is also acknowledged that the DSM-5 IGD formulation is
preliminary and warranting further study. To evaluate poten-
tial differences in cognitive profiles across IGD and gaming
activity groups, analysis of variance (ANOVA) techniques
were employed. A hierarchical regression was employed to
examine the relationship between gaming cognition variables
and IGD symptomatology. A dimensional approach was
employed because it enabled greater sensitivity in modelling
the change and progression of cognitive variables along the
spectrum of IGD risk.

Results

The Prevalence, Characteristics and Course of IGD
Symptoms

Table 2 presents a summary of the demographic and psycho-
logical characteristics of the overall sample (N=824). Three
groups of participants were delineated: (1) Non-problem (1–2
symptoms); (2) At-risk (3–4 IGD symptoms); and (3) Clinical
(5 or more IGD symptoms, as per DSM-5 guidelines). The
prevalence of IGD in the sample was 3.1 %. This was consis-
tent with a recent meta-review that reported an adjusted world-
wide prevalence rate of 3.1 % across 30 studies conducted
internationally (Ferguson et al. 2011). The most commonly
reported symptoms among clinical cases in our sample were
escape (96 %), preoccupation (92 %), tolerance (77 %), and
continued use despite harm (77 %). Clinical cases predomi-
nantly played shooting action games (96 %) and massively
multiplayer online gamers (81 %). The majority (96 %) of
clinical cases had a personal computer (PC) or gaming console
in their bedroom, and spent, on average, about two-thirds
(65 %) of their gaming playing alone or with strangers online.

Although time spent gaming is known to be not directly
indicative of harm (Gentile et al. 2011), it was noted that
clinical cases reported, on average, at least 3 h per day playing
video games. This amount exceeds the recommended screen
time guidelines (i.e., <2 h per day) for adolescents set forth by
multiple health guidelines internationally (Department of
Health and Ageing, 2004; Council on Communications and
Media, 2013). Only 11 (42 %) clinical cases indicated ‘yes’ to
a query about whether they believed that they had a video-
gaming problem (an additional 6 responded ambivalently to
this question). Similarly, 13 (50 %) clinical cases indicated
that others had stated that they have a video-gaming problem
(5 responded ‘sometimes’). Only 3 (11 %) clinical cases de-
nied having a gaming problem that was either self-identified
or identified by others. The majority of clinical cases who
identified having a gaming problem reported a symptom
course greater than 12 months (N=13, 72 %).

Comparisons of Study Variables According to IGD
Classification

A one-way ANOVA revealed significant between-group dif-
ferences in total weekly hours spent video-gaming, with
Tukey HSD post-hoc tests indicating an upward trend in gam-
ing hours according to IGD classification. Clinical cases re-
ported spending 5 times as many gaming hours per week than
non-problem comparison cases. This effect size was moderate
(Cohen 1992). Significant between-group differences in gam-
ing cognition scores were observed. Clinical cases scored sig-
nificantly higher than at-risk cases on all cognition subscales
who, in turn, scored significantly higher than comparison
cases. Notably, both non-problem and at-risk cases indicated
agreement with, on average, no more than 5 items on the 24-
item video-gaming cognition scale. In contrast, clinical cases,
on average, endorsed 15 items on the cognition scale. This
effect size was large and greater than between-group differ-
ences in time spent playing video-games. There were statisti-
cally significant between-group differences on DASS sub-
scales, but the observed effect sizes were relatively small
and group mean scores tended to fall within the ‘mild’ to
‘moderate’ range for symptom severity, indicating relatively
low clinical significance. There were no statistically signifi-
cant age differences in IGD classification. However, there was
a small effect of gender on IGD classification, with a greater
tendency toward males reporting IGD symptoms.

Assessment of Cognitive Profiles of Clinical Cases

To further examine between-group differences in cognition
according to IGD classification, a separate analysis involved
identification of two subgroups of participants: (1) clinical
cases (meeting 5 or more IGD criteria, as noted above), and
(2) highly engaged players (zero reported IGD symptoms, and
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playing at least 25 h per week of video-gaming; see Charlton
and Danforth (2007) for discussion of high engagement).
Groups did not differ significantly in gender (t = 0.19,
p=0.85) or age (t=0.19, p=0.85). These selection criteria
yielded a non-clinical gaming group to directly compare with
clinical cases along psychological variables, given an assumed
matching on video gaming use, knowledge or familiarity, and
history. The identified non-clinical group reported significant-
ly higher video-gaming activity than the clinical group using
this selection method. As indicated in Table 3, independent-
samples t-tests indicated that clinical cases scored significant-
ly higher than highly engaged players (i.e., healthy controls)
on all cognition-related measures. The effect sizes for these
differences ranged from large to very large. In particular,

clinical cases scored over one standard deviation higher than
controls on overvaluing and gaming self-esteem scales as well
as total cognition scores. Comparisons of DASS scores across
groups also identified large differences in Axis I disorder
symptomatology, but DASS symptom severity was relatively
low in clinical terms across groups.

The Role of Cognition in Internet Gaming Disorder

Further multivariate analysis was conducted to assess the sta-
tistical utility of cognition variables in predicting IGD symp-
tomatology. Table 4 presents Pearson’s correlations employed
to assess bivariate relationships between demographics,
video-gaming activity, cognition variables, and DASS

Table 2 Demographic and psychological characteristics of the overall sample (N= 824) categorised by IGD classification groups

Non-problem (N= 757) At-risk (N= 41) Clinical (N= 26) Group differences Effect size Post hoc2

M SD M SD M SD F (df = 2) p η2

Age 14.1 1.5 14.5 1.3 14.5 1.2 2.1 0.12 <0.01 –

Gender1 1.5 0.5 1.2 0.4 1.1 0.3 21.4 <0.01 0.05 C=R>N

VG hours/week 4.8 8.1 20.8 16.3 27.8 13.3 141.9 <0.01 0.26 C>R>N

Gaming cognition

Overvaluing 0.8 1.6 3.5 3.4 7.8 3.9 153.6 <0.01 0.38 C>R>N

Maladaptive rules 1.3 2.0 5.6 3.2 8.7 3.5 153.4 <0.01 0.38 C>R>N

Gaming self-esteem 0.8 1.6 3.8 2.8 7.4 2.8 184.8 <0.01 0.42 C>R>N

Gaming acceptance 0.5 1.5 3.1 2.9 5.5 3.0 125.8 <0.01 0.34 C>R>N

Total score 2.8 4.9 14.8 10.0 29.8 12.4 206.7 <0.01 0.48 C>R>N

DASS

Depression 4.3 4.5 7.4 6.9 7.0 6.2 5.6 <0.01 0.02 C=R>N

Anxiety 4.4 4.5 6.1 4.4 6.9 5.8 7.6 <0.01 0.02 C=R>N

Stress 5.4 5.4 7.4 5.7 8.7 5.7 7.8 <0.01 0.03 C=R>N

1Gender coding: 1 Male, 2 Female. 2N, Non-problem, R At-risk, C Clinical. 2 Tukey HSD test. VG Video Gaming

Table 3 A comparison of highly
engaged video-gamers with and
without IGD on cognition and
psychological distress

No IGD1 (N= 39) IGD group2 (N= 22) Group differences Effect size

Variable Mean SD Mean SD t p Cohen’s d

Video-gaming hours/week 38.2 10.2 30.6 12.4 2.54 <0.05 0.73

COGNITION

Overvaluing 4.0 3.4 8.7 3.2 4.17 <0.05 1.41

Maladaptive rules 5.8 3.4 9.0 3.3 2.81 <0.01 0.95

Gaming self-esteem 4.1 3.1 7.6 2.8 3.63 <0.01 1.17

Gaming acceptance 3.1 3.1 5.5 3.0 2.39 <0.01 0.78

Total score 13.8 10.1 31.0 12.3 3.78 <0.01 1.57

DASS

Depression 4.0 4.2 7.0 5.8 2.15 <0.01 0.62

Anxiety 4.5 3.6 6.6 5.2 2.09 <0.01 0.50

Stress 5.4 4.3 8.6 5.4 3.26 <0.01 0.68

1 Playing video-games for 25+ hours per week and endorsing zero IGD symptoms. 2 Endorsement of 5 or more
IGD criteria
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measures. Notably, this analysis identified significant and
strong correlations between gender and cognition variables
and IGD symptoms, video-gaming activity and IGD symp-
toms, and IGD symptoms and cognition variables.
Additional significant but relatively weaker correlations were
observed across multiple variables. Correlations between all
items within cognition variables and IGD symptom score
were conducted, which identified the following significant
relationships: positive expectancy belief (r = 0.62), negative
expectancy belief (r = 0.58), preoccupation with unfinished
objectives (r= 0.52), planning the next action in a video game
(r = 0.53), a sense of being more in control when gaming
(r = 0.58), and the belief that one would be unable to cope
without gaming (r=0.57).

Given that IGD scores were related to gaming fre-
quency, psychological distress, as well as the cognition
scores, it was important to examine the relationship be-
tween cognitions and IGD after controlling for these
variables. The hierarchical regression analysis involved
entering age, gender, gaming frequency and DASS var-
iables on the first step (Model 1), followed by cognition
variables on the second step (Model 2). As presented in
Table 5, Model 2 significantly predicted IGD symptom-
atology and explained 60 % of the variance in IGD
symptoms. Cognition variables accounted for 14 % of
this variance in the model based on differences in ad-
justed R square values. DASS variables were not signif-
icant predictors in the final model. Although gender was
a significant predictor, it accounted for less variance in
IGD symptomatology than the combined influence of
cognition variables. The two strongest cognition

predictors of IGD symptoms were maladaptive rules
and gaming self-esteem. Every unit increase in these
two cognitions increased the likelihood of endorsing
IGD criteria by 121 %.

Discussion

This study has found that adolescents with Internet gaming
disorder (IGD) may have specific maladaptive beliefs that
differentiate them from other gaming populations, including
adolescents without IGD who are highly engaged in video-
gaming. These cognitions were categorised as follows: (1) the
overvaluation of gaming rewards and identities, (2) inflexible
rules and biases that arise in gaming situations, and (3) over-
reliance on gaming to meet self-esteem needs, and (4) gaming
as a method of gaining social acceptance. The results indicated
that there is a linear positive relationship between the presence
of maladaptive gaming cognitions and IGD symptomatology.
Further, large practical differences (i.e., greater than one stan-
dard deviation) in cognition types were evident between IGD
risk groups and non-problem gamers. These results provide
preliminary empirical support for King and Delfabbro’s
(2014a) four-factor typology of IGD cognition. These find-
ings suggest that there is potential for measures of IGD cog-
nition to be included in future epidemiological studies and
clinical trials on disordered gaming. Notably, the association
between gaming cognitions and IGD symptoms could not be
accounted for by psychological distress. This suggests that
some presentations of disordered gaming should be

Table 4 Zero-order correlations
between demographics, video-
gaming frequency, IGD
symptoms, cognitive factors, and
psychological distress

Variable 2 3 4 5 6 7 8 9 10 11

1. Age 0.07 0.08 0.06 0.26* 0.27* 0.25* 0.25* 0.23* 0.17* 0.22*

2. Gender 0.55* 0.35* 0.32* 0.32* 0.40* 0.34* 0.18* 0.16* 0.15*

3. Video-gaming
frequencya

0.59* 0.55* 0.56* 0.57
*

0.53* 0.03 0.01 0.02

4. IGD symptoms 0.51* 0.61* 0.59* 0.59* 0.16* 0.14* 0.17*

5. Cognition:
Overvaluing

0.68* 0.70* 0.63* 0.18* 0.20* 0.25*

6. Cognition:
Maladaptive
rules

0.69* 0.62* 0.25* 0.24* 0.28*

7. Cognition:
Gaming self-
esteem

0.70* 0.20* 0.21* 0.21*

8. Cognition:
Gaming social
acceptance

0.18* 0.21* 0.21*

9. DASS
Depression

0.79* 0.80*

10. DASS Anxiety 0.78*

11. DASS Stress

* < 0.05. aWeekly video-gaming hours
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formulated as a distinct problem instead of a secondary issue
linked to other disorders.

The main finding of the study was that gaming cognitions
were strongly associated with IGD symptomatology. Notably,
the effect size of the observed difference in cognition scores
was very high and approached two standard deviations,
which is typically indicative of a clinically significant differ-
ence in intervention studies (Jacobson and Truax 1991). It
was notable that the comparison sample of highly engaged
adolescent gamers without IGD symptoms also endorsed, to a
lesser degree, some of the same cognitions as their IGD coun-
terparts. This indicates that certain gaming cognitions may
not be problematic when they occur in limited number and
frequency. It could also be inferred on this basis that gaming
cognition may be represented along a spectrum that ranges
from normal to dysfunctional beliefs. The level of persis-
tence, specificity, intrusiveness and intensity of cognitions is
likely to influence the degree to which an individual is at risk
of gaming problems. This notion would be consistent with
current understanding of the cognitive processes of psycho-
pathologies in normal and clinical populations, such as: cog-
nitive bias in gambling (Griffiths 1994), fear within phobias
(Ollendick, Matson, and Helsel 1985), delusions in schizo-
phrenia (Peters, Joseph, and Garety 1999), and body image
concerns in eating disorders (Steiger, Goldstein, Mongrain,
and Van der Feen 1990).

Non-problem and clinical IGD groups differed significant-
ly on all four gaming cognition types. A regression analysis
showed that two cognition types explained the most variance
in IGD symptomatology. These two types were maladaptive
rules about gaming and gaming-based self-esteem. Inspection
of the correlations between gaming cognition scale items and
disordered gaming symptoms identified the following vari-
ables of greatest significance: (1) positive and negative expec-
tancy beliefs, (2) a greater sense of control when gaming, and
(3) a belief that one could not cope without gaming. It is
notable that these concepts are central to cognitive-
behavioural models of substance abuse (Beck 1964) as well
as the relapse prevention model (Marlatt and Gordon 1985).
Specifically, these gaming cognitions may align with funda-
mental processes described by Wright et al. (1993), including
anticipation (i.e., gaming-related expectancies), relief (i.e.,
providing a sense of control), and facilitating (i.e., granting
permission to continue gaming based on belief that one cannot
cope with gaming). Further work is needed to understand
these processes in IGD, including their associated affective
and arousal responses.

Two conceptual issues in the field of gaming cognition
arise in considering these findings, and suggest some interest-
ing future avenues of research. The first relates to the role of
positive expectancies in maintaining excessive gaming. The
significant associations between all cognition factors may

Table 5 Hierarchical multiple
regression models of
demographic, gaming, cognitive,
and psychological distress factors
predicting IGD symptoms

Model 1 B SE β t Sig. 95 % CI

Upper Lower

Constant 1.67 1.38

Age 0.13 0.10 0.04 1.31 0.19 –0.06 0.32

Gender −1.80 0.31 –0.18 −5.82 <0.05 −2.44 −1.21
Gaming frequency 0.28 0.05 0.56 18.43 <0.05 0.25 0.32

DASS Depression 0.09 0.05 0.09 1.7 0.08 –0.01 0.20

DASS Anxiety 0.05 0.06 0.05 0.92 0.36 –0.06 0.17

DASS Stress 0.06 0.05 0.06 1.07 0.29 –0.04 0.16

Model 2

Constant 0.27 2.32

Age –0.97 0.17 0.05 1.69 0.11 –0.07 0.61

Gender 0.17 0.35 –0.09 −2.76 <0.05 −1.67 –0.28

Gaming frequency 0.06 0.03 0.27 6.14 <0.05 0.11 0.22

DASS Depression –0.05 0.07 0.05 0.84 0.40 –0.07 0.19

DASS Anxiety 0.05 0.07 –0.04 –0.64 0.52 –0.18 0.09

DASS Stress 0.06 0.06 0.05 0.99 0.32 –0.06 0.18

Cognition: Overvaluing 0.06 0.17 0.02 0.35 0.72 –0.27 0.39

Cognition: Maladaptive rules 0.42 0.12 0.20 3.39 <0.05 0.18 0.66

Cognition: Gaming self-esteem 0.52 0.18 0.21 2.94 <0.05 0.17 0.88

Cognition: Gaming social acceptance 0.35 0.19 0.11 1.81 0.07 –0.03 0.72

Model 1: Age, Gender, Gaming frequency, DASS variables (R square: 0.45). F (6433) = 63.8, p< 0.05

Model 2: All variables; R square: 0.597 (Model 2 R square change: 0.14). F (10,429) = 66.0, p< 0.05
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suggest that expectancy beliefs could be regulated by beliefs
related to overvaluing of gaming. In functional terms, it may
be that individuals who place a higher value on gaming assets
and identities are more likely to report positive expectancies
and/or greater discomfort if unable to play a video game. A
case-comparison control study could examine this possibility
using a protocol involving abstinence-induced cognitive
change in individuals with IGD, which may also provide in-
sight into the withdrawal symptomatology of Internet gaming
disorder (Kaptsis et al. 2016). The second issue that warrants
consideration is the notion of user control in gaming. Gaming
is an activity that involves a high degree of player decision-
making and hand-eye coordination, unlike other addictive be-
haviours including gambling. Gaming experiences may there-
fore be more likely to foster a belief that one is able to exercise
control and have agency within a game. It is possible that this
perception of self-control may generalise to distorted beliefs
that one is able to control their gaming behaviours, including
the belief that they can stop or reduce gaming at any time.

From a clinical perspective, it is notable that only 42 % of
the clinical group self-reported that they had a gaming prob-
lem. It is possible that these gamers may be in denial, or feel
too embarrassed or ashamed to admit having a problem, or
rationalise that gaming is not harmful due to its positive as-
pects such as online socialisation. Problem gaming was found
to often occur in social isolation or with online strangers,
which may contribute to a defensive mentality about gaming
problems. Together, this suggests that the acknowledgement
of addiction symptoms alone, including negative conse-
quences of gaming, appears to be insufficient for many ado-
lescents to recognise that their gaming may be a problem. A
lack of insight is a major obstacle for seeking self-directed or
professionally administered help to overcome gaming prob-
lems (King, Delfabbro, and Griffiths 2012). However, it is
notable that the gamers with IGD were apparently less ambiv-
alent, as a whole, when completing the gaming cognition
scale, on the basis of clearer differentiation of scores between
problem and non-problem users on this scale. This may sug-
gest that the gaming scale may circumvent the common prob-
lem of insight and/or other biases that limit responses to clin-
ical measures. This scale may therefore be a useful screener of
gaming problems in populations with low insight, particularly
as a precursor to structured cognitive-behavioural therapy
where such information is useful in guiding intervention.

The gaming cognition scale shows significant promise as a
clinical tool, but it is preliminary and warrants further study.
This study was not primarily designed to be a validation study,
although it does represent the first stage of a planned series of
studies that aim to validate this measure. The gaming cogni-
tion measure may require further refinement for use in differ-
ent populations, including adaptation to different types of
Internet games. For example, the social aspects of Internet
gaming in MMOs is more likely to contribute to gaming

self-esteem and identity beliefs than those games that lack
social features. Particular item wording may be required to
capture these specific differences. The conceptual factors in
the scale also deserve further exploration and critical analysis.
For example, the notion of overvaluation of gaming rewards
may be further clarified to distinguish it clinically from other
common cognitive processes, such as obsessions and
delusions. There also remains a need to understand the
etiological and maintaining factors of these cognitive
processes, perhaps by employing prospective research
designs. King et al. (2014) have noted that CBT interventions
studies for IGD have lacked measures to assess cognitive
change related to Internet gaming aside from general preoc-
cupation; therefore, the inclusion of a gaming cognition scale
in treatment studies may have some clinical utility.

Conducting school-based survey research presents several
methodological challenges, including obtaining ethical clear-
ance and school support, as well as numerous practical con-
siderations of data collection. In view of these issues, it was
fortunate that the present study obtained a large overall sample
with no significant differences in gender or school type. There
was a bias in age toward the 13–to 15-year old age range,
however this was not related to gender or school type. This
study was not designed, nor adequately resourced, to be a
nationally representative prevalence study of gaming-related
problems. There were also multiple levels of barriers to sur-
veying students after gaining initial approval (e.g., non-
distribution of surveys or consent forms, sickness of respon-
sible teacher/facilitator, non-return of surveys, rescheduling of
survey time). For ethical reasons, the schools in the study were
agreeable to assisting with data collection on the condition
that they were able to do so with independent authority.
Therefore, it was not possible to obtain access to student re-
cords of enrolment and/or attendance to document all aspects
of data collection at a within-school level. Schools were also
understandably unwilling to provide related administrative
support due to the extra burden it presented to their teachers
and other facilitators. Future studies with greater resources
and collaborative support could investigate school- and
population-level demographic and socioeconomic factors in
relation to the observed effects in this study.

Conclusions

This study suggests that dysfunctional gaming cognitions may
be a useful discriminator of adolescent gamers with and with-
out Internet gaming disorder. The identified Internet gaming
beliefs may be useful to investigate further in research endeav-
ours and clinical settings. However, the identification of sys-
tematic differences in IGD cognitive profiles represents only a
starting point for understanding the internal mental processes
of gaming disorders. Further work is needed to follow up on
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these observations, particularly in diverse gaming popula-
tions, to better understand aetiology, prevalence, and associ-
ated risk factors. Internet gaming cognition may serve as a
useful adjunct measure of outcomes in intervention studies,
particularly in light of known issues related to participant in-
sight into gaming problems. For practicing health profes-
sionals, identifying IGD cognitions may be helpful in devel-
oping a clinical formulation and informing treatment strate-
gies for the adolescent client and family involved. It is hoped
that this preliminary work may guide many further investiga-
tions in the new and growing research into the cognitive fac-
tors underlying Internet gaming disorder.
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