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Chapter 1
Introduction

Dear Mr. Lemmens,
My son Peter is diagnosed with ADD and has always been very interested in
computers. He has been an avid gamer since he was young (when he was
eleven, he was ranked nr 2 worldwide in Runescape). He is now in his second
year of high school (Havo) and plays World of Warcraft, which has captivated
him completely. But it is not just WoW, he also has a PSP and an iPod which
he uses continuously, even during dinner. Because he stopped doing his
homework and was failing his classes, we tried to restrict his game use. Last
weekend, when my husband cut the electricity to his room, he became very
violent and threatened to kill me (‘Ik ga je dood maken’). At the end of my
rope, I contacted the police. My whole family is suffering from his addiction,
but he won’t even admit he has a problem.
Is there any way you can help me?
Sincerely,
Mother of Peter

E‐mail (translated) November 27, 2009
Only the name Peter has been changed for privacy reasons
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Computer and video games have become the most popular form of
entertainment for many children and adolescents around the world,
profoundly affecting the lives of millions of people on a daily basis (e.g.,
Padilla‐Walker, Nelson, Carroll, & Jensen, 2010). Unlike most other media,
the central purpose of computer and video games is to entertain and
provide its users with enjoyable experiences. However, as the distressed
mother from the e‐mail above illustrates, obsession with this form of
entertainment can cause serious disruptions in the lives of players and
their families. Peter exemplifies how some adolescents can become so
captivated by these interactive mediated environments that they will seize
every opportunity to play, and will not stop playing when more important
matters require their attention. These recurrent gaming binges will likely
lead to disruptions of personal, family, or vocational pursuits. When
parents subsequently attempt to bring this obsessive and excessive
behavior to an end, gamers may experience withdrawal symptoms
following from abstinence after prolonged use, which could lead to
irritability and hostility. This may explain why obsessive gamers like Peter
behave aggressively when they are restricted from playing. If players are
unable or unwilling to control their excessive gaming habits despite
associated problems and conflicts, they display the core symptoms
common to all sorts of pathological behaviors, dependencies and addictions
(APA, 2000; LaRose, Lin, & Eastin, 2003; Mendelson & Mello, 1986). In the
following dissertation, the concept of pathological involvement with
computer and video games, more commonly known as game addiction, will
be the focal point of thorough theoretical and empirical examination.
Based on the definition for pathological gambling from the DSM‐IV‐
TR (APA, 2000), we defined pathological gaming as the persistent and
recurrent inability to control excessive gaming habits despite associated
social and/or emotional problems. Although more than 50 studies on this
subject have been published, dating back to the early eighties (Soper &
8
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Miller, 1983), there is still considerable disagreement among researchers
on how to define, label, or measure this type of behavior. One issue that
researchers commonly agree on is that adolescents in general, and
adolescent boys in particular, are considered most susceptible to
pathological involvement with games (e.g., Griffiths, Davies, & Chappell,
2004; Griffiths & Wood, 2000; Ha et al., 2007). However, very few studies
have examined what causes these adolescents to become pathologically
involved with computer or video games, or how pathological gaming affects
the lives of these players. Therefore, the main aim of this research project
was to develop a valid and reliable measurement tool for pathological
gaming, and subsequently use this tool to empirically examine the causes
and consequences of pathological gaming among adolescents. Although our
research may not provide direct help to families burdened by pathological
gaming, a validated measurement tool coupled with knowledge of its
causes and consequences can provide parents, psychologists, care workers,
and pathological gamers some indication of how this condition may be
treated or prevented.
A Question of Terminology
Over the past decades many different terms have been applied to
describe pathological involvement with computer or video games,
including: excessive gaming (Grüsser, Thalemann, & Griffiths 2007),
problematic gaming (Salguero & Moran, 2002), compulsive gaming
(Meerkerk, Van den Eijnden & Garretsen, 2006), obsessive gaming
(Przybylski, Weinstein, Ryan, & Rigby, 2008), and game dependency
(Griffiths & Hunt, 1998). A close examination of the available literature
indicated that the terms internet addiction (e.g., Pratarelli, Browne, &
Johnson, 1999) and game addiction (e.g., Charlton & Danforth, 2007) are
the two most prevalent terms among scholars. Because internet addiction
is described as a psychological dependency on the internet regardless of
9
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the type of activity once logged on, the term covers a wide range of
addictive behaviors, such as sex addiction, gambling addiction and game
addiction (e.g., Caplan, 2002; Young, 1996). Therefore, several researchers
have labeled pathological use of online games as internet addiction (e.g., Lu
& Wang, 2008; Pratarelli et al., 1999).
Although recent studies have shown that pathological gaming is
more prevalent among players of online games than among players of
offline games (Ko et al., 2009; Ng & Wiemer‐Hastings, 2005; Seo, Kang &
Yom, 2009; Smyth, 2007; Tsitsika et al., 2009), pathological gaming is not
limited to online games, as it has been associated with all types of
computer and video games (e.g., Fisher, 1994; Griffiths & Hunt, 1995;
1998). Furthermore, studies on game addiction have been published years
before online games existed 1 (e.g., Shotton, 1989; Soper & Miller, 1983). In
light of these arguments, some researchers have suggested that individuals
who are pathologically involved with online games should not be classified
as addicted to the internet because the internet is merely one of the places
where pathological involvement with games can manifest itself (Griffiths &
Davies, 2005). Thus, because internet addiction is considered too
indistinctive in its broad range of pathological behaviors, and at the same
time too limited by excluding offline games, we decided not to use this term
when addressing pathological involvement with computer or video games.
To date, game addiction is still the most prevalent term to describe
pathological involvement with games (see chapter 2 for a list of studies).
Because of its prevalence among researchers, we also initially adopted the
term game addiction. However popular, this term is also considered
problematic as both players and game‐developers use the term ‘addictive’

1 Quake

(iD, 1996) is generally considered one of the first games to popularize online

gaming.
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as a positive adjective, indicating enduring playability of a game, not the
game’s potential to cause pathological behavior (Adams, 2002).
Furthermore, most studies on game addiction have adapted the
definition and criteria for pathological gambling from the DSM (APA, 2000),
thereby essentially measuring pathological gaming. Considering the
theoretical and conceptual similarities with pathological gambling, and the
problems associated with the term addiction, pathological gaming (e.g.,
Chiou & Wan, 2007; Gentile, 2009; Johansson & Gotestam, 2004; Keepers,
1990) seems best suited to describe this type of involvement with
computer and video games. Thus, apart from chapter 2, pathological
gaming will be used throughout this dissertation unless the referenced
articles specifically state an alternate terminology.
Pathological Gaming and Problematic Behavior
Pathological gaming among adolescents has been associated with
various problematic behaviors, including: truancy from school to play
games (Batthyany, Muller, Benker & Wölfling, 2009; Griffiths & Hunt,
1998), neglecting homework (Cummings & Vandewater, 2007), failing at
school (Chiu, Lee, & Huang, 2004; Gentile, 2009; Skoric, Teo, & Neo, 2009),
sleep deprivation (Charlton, 2002; Kim, Namkoong, Ku, & Kim, 2008) and
sacrificing real‐life social activities (Ng & Wiemer‐Hastings, 2005). To a
certain degree, the occurrence of such problematic and disruptive behavior
is considered a crucial feature in distinguishing addictions from habits (e.g.,
LaRose, Lin, & Eastin, 2003). Therefore, survey studies on pathological
gaming have generally operationalized the construct with items that
focused on various problems and conflicts arising from excessive gaming
habits (e.g., Charlton & Danforth, 2007; Salguero & Moran, 2002). However,
this does not mean that all types of problematic behavior or negative
emotional states are inherently associated with this type of addictive
behavior. For instance, researchers generally consider low psychosocial
11
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well‐being as an antecedent of pathological gaming (e.g., Lo, Wang & Fang,
2005; Seay & Kraut, 2007), whereas aggressive behavior is generally
considered a consequence of pathological gaming (Caplan, Williams, & Yee,
2009; Grüsser et al., 2007).
Several studies have shown that low psychosocial well‐being is
related to pathological use of computer and video games. In general,
psychosocial well‐being can be defined as a wide array of constructs that
reflect the quality of intrapersonal and interpersonal functioning (Lent,
2004). Many of these underlying constructs have been associated with
pathological gaming. For instance, studies have shown that pathological
gamers show less satisfaction with daily life (Wang, Chen, Lin & Wang,
2008), less self‐esteem (Ko et al., 2005), less social competence (Lo, Wang
& Fang, 2005), and more loneliness (Seay & Kraut, 2007) when compared
with non‐pathological gamers. Playing a game, especially an online game, is
essentially a social activity that encourages or even requires players to
interact with each other (e.g., Cole & Griffiths, 2007; Ducheneaut & Moore,
2005). Therefore, it is assumed that individuals who suffer from
psychosocial problems tend to have a stronger preference for alternative
forms of social interaction (e.g., online games) as a means to compensate
for their real‐life social deficiencies. Thus, researchers generally assume
that low psychosocial well‐being is more likely to be an antecedent than a
consequence of pathological gaming (e.g., Caplan et al., 2009; Seay & Kraut,
2007).
Conversely, previous research has shown that pathological
involvement with online games discourages adolescents from maintaining
and developing real relationships (e.g., Ng & Wiemer‐ Hastings, 2005),
which could indicate that pathological gaming may cause, or possibly
exacerbate, psychosocial problems. Thus, there is no conclusive evidence
that demonstrates whether low well‐being is a cause or a consequence of
pathological gaming. Similarly, studies that found a relation between
12
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aggressive behavior and pathological gaming generally assume that the
increase in aggressive behavior is a consequence of pathological
involvement (Caplan, Williams, & Yee, 2009; Grüsser et al., 2007; Kim et al.,
2008). However, because there longitudinal research on pathological
gaming is extremely scarce, the causal relations between pathological
gaming, aggressive behavior and low psychosocial well‐being necessitate
further empirical examination which will be the focus of the last two
studies of this dissertation.
Dissertation Outline
This dissertation consists of four studies. Each study shall be
described in a separate chapter. The studies in this dissertation followed a
predetermined course; meaning that we started with the development of a
scale to measure pathological gaming, then we validated this scale, and
finally we used this scale in a longitudinal study to examine the causes and
consequences. Each chapter is self‐contained, with its own abstract,
introduction, discussion, and reference list. All studies presented in this
dissertation are either published, awaiting publication, or submitted for
publication. After all studies have been presented (chapters 2‐5) a general
summary of our findings and the main conclusion will follow in chapter 6.
The following table provides an overview of the studies and chapters in
this dissertation.
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Overview of the Studies and Chapters in this Research Project
Chapter 2

Design

Date

Participants
Number of
Participants
Main Aim

Chapter 3

Chapter 4

Chapter 5

Behavioral

Longitudinal

Longitudinal

Response Tasks

Survey

Survey

December 2008 &

December 2008 &

June 2009

June 2009

Cross‐

Cross‐

sectional

sectional

Survey

Survey

May 2007

May 2008

November 2008

Adolescents

Adolescents

Adolescent males

Adolescents

Adolescents

(12‐18)

(12‐18)

(12‐18)

(12‐17)

(12‐17)

N = 644

N = 573

N = 92

N = 851

N = 851

352 gamers

369 gamers

92 gamers

543 gamers

540 gamers

Scale

Scale

Behavioral

Psychosocial

Aggression

Development

Validation

Validation

Causality

Causality

Note: gamers are participants that had played at least one game in the last month
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Development and Validation of a Game Addiction Scale for
Adolescents

Jeroen S. Lemmens, Patti M. Valkenburg and Jochen Peter
University of Amsterdam

This paper has been published in Media Psychology (2009), 12, 77‐95.

21

Chapter 2

Abstract
The aim of this study was to develop and validate a scale to measure
computer and videogame addiction. Inspired by earlier theories and
research on game addiction, we created 21 items to measure seven
underlying criteria (i.e., salience, tolerance, mood modification, relapse,
withdrawal, conflict, and problems). The dimensional structure of the scale
was investigated in two independent samples of adolescent gamers (n =
352 and n = 369). In both samples, a second‐order factor model described
our data best. The 21‐item scale, as well as a shortened 7‐item version,
showed high reliabilities. Furthermore, both versions showed good
concurrent validity across samples, as indicated by the consistent
correlations with game use, loneliness, life satisfaction, social competence,
and aggression.
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Development and Validation of a Game Addiction Scale for
Adolescents
Game addiction is currently one of the most discussed psychosocial aspects
associated with playing computer and videogames. Recently, the American
Medical Association (2007) strongly encouraged the American Psychiatric
Association (APA) to consider the inclusion of ‘video game addiction’ as a
formal diagnostic disorder in the upcoming revision of the Diagnostic and
Statistical Manual of Mental Disorders (DSM‐V, expected in 2012).
Although the APA (2007) does not consider ‘video game addiction’ a
mental disorder at this time, such a diagnosis could be confirmed by 2012,
if research warrants it. The main aim of the current study is to respond to
the need for more research on this issue by developing a game addiction
scale for adolescents that is based on criteria for pathological gambling
found in the DSM (APA, 1980, 1994, 2000). We specifically focused on
adolescents for two reasons. First, adolescents generally play computer and
video games more frequently than adults (e.g., Griffiths, Davies, & Chappel,
2004). Second, adolescents are considered more vulnerable to game
addiction than adults are (Griffiths & Wood, 2000).
There is considerable disagreement among researchers about the
concept of ‘game addiction’. Although the term addiction is not used by
clinical psychologists, game addiction is the most prevalent term among
researchers to describe excessive, obsessive, compulsive, and generally
problematic use of videogames (e.g., Charlton & Danforth, 2007; Chiu, Lee,
& Huang, 2004; Chou & Ting, 2003; Fisher, 1994; Griffiths & Davies, 2005;
Grüsser, Thalemann, & Griffiths, 2007; Hauge & Gentile, 2003; Ko, Yen,
Chen, Chen, & Yen, 2005; Ng & Wiemer‐Hastings, 2005; Soper & Miller,
1983; Wan & Chiou, 2006). Other terms used to describe excessive or
problematic gaming include ‘videogame dependence’ (Griffiths & Hunt,
1995; 1998), ‘problematic game playing’ (Salguero & Moran, 2002; Seay &
23
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Kraut, 2007), and ‘pathological gaming’ (Johansson & Gotestam, 2004;
Keepers, 1990). Irrespective of the terminology used, researchers generally
agree that computer and videogame overuse can lead to a behavioral
addiction (Griffiths, 2005). Addictive behavior refers to behavior that is
excessive, compulsive, uncontrollable, and psychologically or physically
destructive (Mendelson & Mello, 1986). In accordance with this behavioral
definition, we define game addiction as excessive and compulsive use of
computer or videogames that results in social and/or emotional problems;
despite these problems, the gamer is unable to control this excessive use.
Many studies on game addiction have used the diagnostic criteria
for pathological gambling found in various versions of the DSM (APA, 1980,
1994, 2000) to define and measure ‘pathological’ game use.1 By adapting
six or seven of these pathological gambling criteria, researchers have
developed different scales to measure game addiction (Charlton &
Danforth, 2007; Chou & Ting, 2003; Fisher, 1994; Griffiths, 1997; Griffiths &
Dancaster, 1995; Griffiths & Hunt 1995, 1998; Grüsser, Thalemann,
Albrecht, & Thalemann, 2005; Hauge & Gentile, 2003; Phillips, Rolls, Rouse,
& Griffiths, 1995; Salguero & Moran, 2002). Other studies, that were aimed
specifically at addiction to online games, have often adapted Young’s
(1996) eight‐item questionnaire for diagnosing internet addiction (e.g.,
Chak & Leung, 2004; Ko et al., 2005; Rau, Peng, & Yang, 2006; Yee, 2006).
Young’s model for internet addiction is also based on the clinical definitions
of pathological gambling found in the DSM‐IV (APA, 1994).

1

A scale based on DSM criteria for 'pathological gambling' might be better

addressed as a 'pathological gaming scale'. However, as the DSM has not yet
accepted pathological gaming as a disorder, labeling self‐reported behavior as an
unrecognized pathology seems presumptuous. Therefore, we decided to use the
most prevalent term among researchers: game addiction.
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Several studies have adapted

the ICD‐10 (World Health

Organization, 1993) diagnostic criteria for pathological gambling (e.g.,
Grüsser, Thalemann, & Griffiths, 2007; Thalemann, Wölfling, & Grüsser,
2007), whereas others have devised their own set of criteria for game
addiction (e.g., Chiu, Lee, & Huang, 2004; Ng & Wiemer‐Hastings, 2005;
Wan & Chiou, 2006). Despite the widespread adaptation of DSM’s
pathological gambling criteria to measure addiction to (online) games, little
research has been done on the validity of this method. It is generally
assumed that the criteria are correlated and together measure the
underlying construct of game addiction. A model in which a number of
correlated dimensions are explained by one higher‐order construct is
called a second‐order model (e.g., Byrne, 2001; Noar, 2003). However, none
of the earlier studies have actually tested whether it is justified to assume
that the adapted criteria can be accounted for by one single higher‐order
construct; game addiction. It is important to test whether game addiction is
a second‐order construct, because such a construct can often provide a
more parsimonious model than a multi‐dimensional first‐order construct
(Chen, Sousa, & West, 2005). Moreover, if a second‐order construct is a
valid description of the data, it can possibly be measured with a smaller
number of items (Noar, 2003). Using fewer items reduces response burden
on respondents and allows researchers additional space to assess other
important constructs in a survey.
To test whether the seven criteria indeed form the second‐order
construct game addiction, we created 21 items representing seven DSM‐
based criteria for game addiction that have been identified in earlier
research (e.g., Griffiths, 2005; Griffiths & Davies, 2005). We developed
three items for each of the following seven criteria: (1) Salience: Playing a
game becomes the most important activity in a person’s life and dominates
his or her thinking (preoccupation), feelings (cravings), and behavior
(excessive use). (2) Tolerance: The process whereby someone starts
25

Chapter 2

playing games more often, thereby gradually building up the amount of
time spent on games. (3) Mood Modification: The subjective experiences
that people report as a result of engagement in games. This dimension was
previously labeled euphoria (Griffiths, 1995; 1997), referring to a ‘buzz’ or
‘high’ that is derived from an activity. However, mood modification may
also include tranquillizing and/or relaxing feelings related to escapism. (4)
Withdrawal: Unpleasant emotions and/or physical effects that occur when
game play is suddenly reduced or discontinued. Withdrawal consists
mostly of moodiness and irritability, but may also include physiological
symptoms, such as shaking. (5) Relapse: The tendency to repeatedly revert
to earlier patterns of game play. Excessive playing patterns are quickly
restored after periods of abstinence or control. (6) Conflict: This refers to
all interpersonal conflicts resulting from excessive gaming. Conflicts exist
between the player and those around him/her. Conflicts may include
arguments and neglect, but also lies and deception. (7) Problems: This
refers to problems caused by excessive game play. It mainly concerns
displacement problems, as the object of addiction takes preference over
activities such as school, work, and socializing. Problems may also arise
within the individual, such as intrapsychic conflict and subjective feelings
of loss of control.
Determining the Validity of the Game Addiction Scale
The second aim of this study concerns the validity of our game
addiction scale. We focused on two types of validity: population cross‐
validity and concurrent validity. Population cross‐validity is often assessed
by investigating whether the results found in one sample of a population
can also be found in another sample drawn from the same population (e.g.,
Raju, Bilgic, Edwards, & Fleer, 1997). Population cross‐validation was
investigated by administering our questionnaire to two independent
samples of adolescent gamers, and assessing whether the hypothesized
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dimensional structure of the game addiction scale holds for both samples.
Concurrent validity is measured by investigating the relation of the
construct to measures of similar constructs, or by correlating scores on the
game addiction scale with variables that have empirically established
relations with game addiction. We assessed concurrent validity by
comparing scores on the game addiction scale to time spent on games (i.e.,
game use), life satisfaction, loneliness, social competence, and aggression. If
the game addiction scale is related to these concepts in the expected
direction, this would validate its practical use as a construct.
Measures of Concurrent Validity
Time Spent on Games. Time spent on games has been used in
previous research as an indicator of problematic gaming (e.g., Roe & Muijs,
1998). Although we believe that time spent on games should not be used as
a basis for classifying individuals as addicted, addicted players are
expected to spend more time on games than those who are not addicted.
Therefore, a strong correlation between time spent on games and the game
addiction scale was considered as evidence of concurrent validity.
Life satisfaction. Heavy gamers generally show a decreased
psychological well‐being (Healy, 1990) and lower satisfaction with daily
life (Shapira et al., 2000). Similarly, more severe addiction to online games
among males is associated with lower satisfaction with daily life (Ko et al.,
2005). People who are less satisfied with their daily life are more likely to
escape this reality through excessive use of games. Therefore, we expect to
find a negative relation between life satisfaction and game addiction.
Loneliness. People classified as pathological internet users have
been found to be more lonely than people exhibiting no symptoms or
limited symptoms (Kubey, Lavin, & Barrows, 2001; Morahan‐Martin &
Schumacher, 2000; Nichols & Nicky, 2004). Likewise, loneliness has been
found to be one of the strongest predictors of game addiction among online
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gamers (Parsons, 2005; Seay & Kraut, 2007). As a result, we expect that
game addiction and loneliness are positively related.
Social competence. This measure concerns the relative tendency
or disposition to be sociable or associate with one's peers. Several studies
have indicated that the higher the tendency of being addicted to the
internet, the less sociable a person is (Caplan, 2002; Loytsker & Aiello,
1997; Whang, Lee, & Chang, 2003). Similarly, studies on the relationship
between social competence and excessive game play indicate that heavy
use of computer games is negatively associated with sociability (Lo, Wang,
& Fang, 2005; Roe & Muijs, 1998). Thus, we expect social competence to be
negatively related to game addiction.
Aggression. The relationship between playing violent games and
aggressive feelings and emotions has been well established (for reviews
see Anderson & Bushman, 2001; Sherry, 2001). Previous studies have also
shown that a large majority of popular videogames contain various degrees
of graphic violence (Dietz, 1998; Smith, Lachlan, & Tamborin, 2003). By
combining these findings, heavy users in general are expected to show
more signs of aggression. A direct relation between game addiction and
aggression has been found by Hauge and Gentile (2003). Addicted
adolescents had higher hostile attribution scores; were significantly more
likely to report having been in a physical fight in the last year; and had
more arguments with friends and teachers. Recent studies by Grüsser,
Tahlemann and Griffiths (2007), and Kim et al. (2008) also reported a
significant difference in reported aggressive behavior between pathological
and non‐pathological players. Therefore, we expect a positive relationship
between game addiction and aggression.
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Method
Sample
We conducted two surveys among two independent samples of
Dutch adolescents. In May 2007, we conducted a survey among 644
adolescents from six schools of secondary education in the Netherlands
(52% girls). The age of respondents varied between 12 and 18 years, with a
mean age of 14.8 (SD = 1.64). In May 2008, we conducted the same survey
among 573 different adolescents from five different schools of secondary
education in the Netherlands (51% girls). The age of respondents varied
between 12 and 18 years, with a mean age of 15.2 (SD = 1.35).
Procedure
A paper‐and‐pencil survey was distributed during school hours
after receiving passive consent from the parents. Passive consent requires
parents to sign and return a form if they refuse to allow their child to
participate. To improve the privacy of the responses, respondents were
assured that their answers would remain anonymous and would be
analyzed only by us, and not shown to their teachers or parents. Most
respondents completed the survey within 20 minutes. If respondents had
not played videogames in the last month, they were exempt from filling in
the game addiction scale. In the first sample, almost 55% (n = 352) of the
respondents (33% girls and 67% boys) played games. In the second
sample, almost 65% (n = 369) played games (32% girls and 68% boys).
Responses to the game addiction items were screened for missing data and
distribution. Four cases were excluded due to extreme abnormalities in
their responses which clearly suggested that the questionnaire had not
been filled in sincerely. Respondents with more than two missing values
were also eliminated from further analysis. For respondents with one
missing value (n = 14), we replaced the missing value by that respondent’s
mean score on the 21‐item game addiction scale. In total, 721 respondents
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(352 from the first sample and 369 from the second sample) were included
in the scale analyses.
Measures
Game addiction. The game addiction scale consisted of 21 items
(Appendix 1). Three items were created for each of the previously
identified criteria: salience, tolerance, mood modification, relapse,
withdrawal, conflict, and problems. The items were randomly distributed
over the scale. According to Young (1996) addiction is present when a
person meets the specified criteria during a period of six months. In
accordance with this perennial criterion, every item in our scale was
preceded by the statement: ‘How often during the last six months..?’
Players rated all game addiction items on a 5‐point continuum scale: 1
(never), 2 (rarely), 3 (sometimes), 4 (often), 5 (very often). According to
Comrey (1988), such a 5‐point rating scale offers sufficient distribution of
responses.
Time spent on games. The weekly time spent on general use of
computer and videogames, and the time spent on specific platforms (i.e.,
PCs, consoles, and handheld gaming devices) was measured by multiplying
the days per week by the number of hours per day spent on these activities.
Loneliness. Loneliness was measured by selecting five items with
the highest item‐total correlations from the 20‐item UCLA loneliness scale
(Russell, 1996). Sample items are: “I feel alone” and “I feel like there is no
one I can turn to.” Response categories ranged from 1 (totally disagree) to 5
(totally agree). The items were averaged to create the scale scores. This
five‐item scale had Cronbach’s alphas of .90 (M = 1.60, SD = .74) in the first
sample and .88 (M = 1.85, SD = .78) in the second sample.
Life satisfaction. Respondents’ degree of life satisfaction was
measured using the five‐item Satisfaction with Life scale developed by
Diener et al. (1985). Examples of items are “I am satisfied with my life” and
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“In most ways my life is close to my ideal.” Response categories ranged
from 1 (totally disagree) to 5 (totally agree). The items were averaged to
create the scale scores. Cronbach’s alpha for this scale was .88 (M = 3.61, SD
= .83) in the first sample and .87 (M = 3.57, SD = .80) in the second.
Social competence. The items of this scale were based on earlier
instruments measuring social skills, interpersonal competence, or
communicative efficacy among adolescents (e.g., Buhrmester, Furman,
Wittenberg, & Reis, 1988; Conolly, 1989; Inderbitzen & Foster, 1992). The
eight items in our scale measured four social competence dimensions:
initiation of relationships/interactions, supportiveness, assertiveness, and
ability to self‐disclose. Sample items include: “I can start a conversation
with a stranger” and “I can stand up for myself when being treated unfair.”
Response options ranged from 1 (I find this very hard) to 5 (I find this very
easy). The items were averaged to create the scale scores. Cronbach’s alpha
for this scale was .84 in the first sample (M = 3.62, SD = .66) and .82 (M =
3.64, SD = .62) in the second sample.
Aggression. Respondents’ degree of aggressiveness was measured
using the nine‐item Physical Aggression Subscale from Buss and Perry’s
(1992) Aggression Questionnaire. Examples of items are: “I have
threatened people I know” and “Once in a while I can't control the urge to
strike another person.” Response categories ranged from 1 (totally
disagree) to 5 (totally agree). The items were averaged to create the scale
scores. Cronbach’s alpha for this scale was .90 (M = 1.81, SD = .85) in the
first sample and .89 (M = 1.98, SD = .83) in the second sample.
Results
Descriptive Results
Out of the 644 respondents in the first sample, almost 55% (n =
352) indicated that they had played computer or videogames during the
last month. Out of 573 respondents in the second sample, 65% (n = 369)
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reported that they had played games in the last month. In both samples,
boys were much more likely to play games than girls. Out of 308 boys in the
first sample, 78% (n = 241) played games, compared to 33% (n = 111) of
the 336 girls χ2 (1, N = 644) = 132.54, p < .001. In the second sample, out of
289 boys, 88% (n = 253) played games, compared to 41% (n = 116) of the
284 girls χ2 (1, N = 573) = 136.24, p < .001. Male players also spent much
more time on games than female players. Male gamers spent an average of
10.5 hours (SD = 9.9) per week on games, whereas female gamers spent an
average of 4.3 hours (SD = 4.8) per week on games, t (719) = 6.05, p <.001.
Weekly time spent on games ranged from 10 minutes to 63 hours per
week.
The Dimensional Structure of the Game Addiction Scale
Our first aim was to investigate whether the seven criteria of game
addiction (i.e., salience, tolerance, mood modification, relapse, withdrawal,
conflict, and problems) can be accounted for by one higher‐order factor;
game addiction. We used structural equation modeling (AMOS 7.0) to test
such a second‐order factor model. Our model assumes that the correlations
among the seven criteria of game addiction can be entirely explained by
one higher‐order factor game addiction. More specifically, our model
predicts that (1) adolescents’ responses to the 21‐item game addiction
scale can be explained by seven first‐order factors (i.e., salience, tolerance,
mood modification, etc.); (2) each observed item has a non‐zero loading on
the first‐order factor it was designed to measure, and zero loadings on the
six other first‐order factors; (3) error terms associated with each observed
item are uncorrelated; and (4) correlations among the seven first‐order
factors can be explained fully by their loading on the second‐order factor
(for a more detailed discussion, see Byrne, 2001).
Figure 1 depicts the dimensional structure of our hypothesized
second‐order factor model. The ovals in Figure 1 represent latent
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constructs, the rectangles represent the manifest or observed items. We
used two fit indices to evaluate the fit of our model: the Comparative Fit
Index (CFI) and the Root Mean Square Error of Approximation (RMSEA).
Particularly when dealing with large samples, these indices are considered
informative fit criteria in SEM. An acceptable fit is expressed by a CFI
greater than .90 and a RMSEA value less than .08. A good fit is expressed in
a CFI value higher than .95 and a RMSEA value close to .06 (Byrne, 2001;
Hu & Bentler, 1999). Out of convention, we also report the chi‐square value
and the χ2/df ratio (Wheaton, Muthén, Alwin, & Summers, 1977).
The 21‐item second‐order factor model resulted in an acceptable
model fit in the first sample, χ2 (182, n = 352) = 594.2, p < .001, CFI = .903,
RMSEA = .080 (90% confidence interval (CI): .073, .087, χ2 /df ratio = 3.26.
Figure 1 shows that all loadings of the observed items on the seven first‐
order factors (the measurement loadings) and those of the first‐order
factors on the second‐order factor game addiction (the structural loadings)
were above .50. To investigate whether our model also held for the second
sample, we performed a multiple‐sample analysis. The unconstrained
model for both samples yielded an acceptable model fit, χ2 (364, n = 721) =
1083.29, p < .001, CFI = .904, RMSEA = .053 (90% CI: .049; .056), χ2 /df
ratio = 2.98. Although some measurement and structural loadings differed
between the two samples, these differences were consistently small.
Overall, the structure of the second‐order factor model showed an
adequate fit and was very similar in both samples. The 21‐item game
addiction scale had a Cronbach’s alpha of .94 in the first sample (M = 1.59,
SD = .62) and .92 in the second sample (M = 1.64, SD = .57).
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Figure 1. Second‐Order Factor Structure of the 21‐item Game Addiction
Scale (n = 351)
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A 7item Game Addiction Scale
When a second‐order construct is a valid description of the data, it
can possibly be measured with a smaller number of items (Noar, 2003).
Therefore, an additional aim of this study was to investigate whether a 7‐
item second‐order model would provide an equal or even better
description of the data. Since measurement loadings slightly differed
between samples, we merged the two samples in order to select the items
with the highest overall measurement loadings from each of the seven first‐
order factors. These combined measurement loadings can be found in the
Appendix. The items with the highest measurement loadings that were
selected for the 7‐item scale can be found in table 1.
Table 1. The 7item Game Addiction Scale
How often during the last six months..?

Criteria

1

Did you think about playing throughout the day?

Salience

2

Did you spend increasing amounts of time on games?

Tolerance

3

Did you play games to forget about real life?

Mood Mod.

4

Have others unsuccessfully tried to reduce your game use?

Relapse

5

Did you feel bad when you were unable to play?

Withdrawal

6

Did you have fights with others (e.g., family, friends)
over your time spent on games?

7

Have you neglected other important activities
(e.g., school, work) to play games?

Conflict
Problems

Finally, we tested a second‐order model similar to the one depicted
in Figure 1, but with only one item to measure each of the seven criteria.
The unconstrained model for both samples yielded a good model fit, χ2 (28,
n = 721) = 69.9, p = < .001, CFI = .974, RMSEA = .046 (90% CI: .032; .059), χ2
/df ratio = 2.5. Constraining both the measurement and structural loadings
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to be equal across the two samples did not lead to a significant chi‐square
change, Δ χ2 (14, N = 721) = 13.53, p = ns, indicating that the loadings were
not significantly different across the two samples. The 7‐item game
addiction scale had a Cronbach’s alpha of .86 in the first sample (M = 1.52,
SD = .64) and .81 in the second sample (M = 1.54, SD = .61).
Construct Validity of the Game Addiction Scales
Our second aim was to investigate the concurrent validity of the
two versions of the game addiction scale. To examine concurrent validity,
we correlated respondents’ mean scores on both versions of the game
addiction scale with: time spent on games, loneliness, life satisfaction,
aggression, and social competence. As Table 2 shows, both the 21‐ and the
7‐item versions of the scale showed strong correlations with time spent on
games, and significant moderate correlations with the psychosocial
variables in the expected directions. As Table 2 shows, the correlations
were highly comparable across both samples. In addition, the correlations
of the 7‐item version did not significantly differ from those of the 21‐item
version, indicating that the 7‐item version of the game addiction scale was
just as valid as the longer version.
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Table 2. Correlations between the Game Addiction Scales and Concepts Meant
to Establish their Concurrent Validity

Sample 1 (n = 351)

Time spent
on games
Loneliness
Life
satisfaction
Social
competence
Aggression

Sample 2 (n = 369)

21‐item scale

7‐item scale

21‐item scale

7‐item scale

.583**

.576**

.550**

.549**

.337**

.314**

.192**

.174**

‐.308**

‐.290**

‐.161**

‐.136**

‐.194**

‐.176**

‐.184**

‐.158*

.257**

.265**

.205**

.188**

* p = < .01; ** p = < .001
Finally, to differentiate between excessive use and game addiction,
we examined the correlations between time spent on games and the
psychosocial variables. Both samples showed a correlation between time
spent on games and aggression (r = .179, p < .001 in the first sample; r =
.113, p < .05 in the second sample). In addition, a positive correlation
between time spent on games and loneliness emerged in the first sample (r
= .133, p < .05), but not in the second sample. Since time spent on games
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did not show significant correlations with the other variables used to
assess concurrent validity (i.e., life satisfaction and social competence),
game use was not considered a valid indicator of pathological behavior, as
it only minimally correlates with the psychosocial variables.
Determining Addiction
Both versions of the game addiction scale showed good reliability
and validity across samples. A final aim of this study, therefore, is to use
our 7‐item scale to assess the prevalence of addiction among adolescent
Dutch gamers. Based on arguments put forth by Charlton and Danforth
(2007) we adapted both monothetic and polythetic formats to determine
whether someone is addicted to games. In a monothetic format, all criteria
for game addiction must be endorsed in order to be identified as a ‘game
addict’. The monothetic format differs from the polythetic format that is
applied by the DSM for diagnosing pathological gambling. In the polythetic
format, endorsement of at least half of the criteria is required for a positive
diagnosis.
In the current study, an item was considered met when a person
answered 3 (sometimes), or higher, on a five‐point continuum scale,
ranging from 1 (never) to 5 (very often), over the last six months. Using this
cut‐off point, the polythetic format resulted in 9.4% of the gamers who met
at least four of the seven criteria in the first sample. In the second sample,
this method indicated that 9.3% of the gamers met at least four of the seven
criteria. When using often (4) or very often (5) as a cut‐off point, 1.4% in the
first sample and 1.6% in the second sample could be considered addicted
to games. Applying the monothetic format to the 7‐item scale resulted in
2.3% addicted players in the first sample, and 1.9% addicted players in the
second sample (i.e., players who had at least sometimes experienced all
seven criteria).
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Discussion
The main aim of this study was to provide a reliable and valid scale
to measure game addiction. Based on a review of about 30 studies on this
subject, we opted for the most widely used term and method to measure
game addiction; the diagnostic criteria for pathological gambling reported
in the DSM‐IV. Earlier studies that applied DSM‐based game addiction
scales have generally assumed that game addiction consists of a number of
criteria, which can all be explained by the higher‐order construct game
addiction. Although such a second‐order structure has often been implicitly
assumed in earlier research, it has never been explicitly tested. Therefore,
our first aim was to investigate the validity of this presupposed second‐
order factor structure. We developed a 21‐item game addiction scale based
on seven DSM criteria for pathological gambling (i.e., salience, tolerance,
mood modification, withdrawal, relapse, conflict, and problems). Each
criterion was measured by three items. Confirmatory factor analysis
provided evidence of the validity of the presumed second‐order structure.
In contrast, a one‐factor model, where all 21 items load directly on the
latent construct game addiction, did not provide an adequate model fit.
To investigate whether our scale provided a valid measurement of
game addiction, we first assessed population cross‐validity. For this
purpose, we administered our survey to a second independent sample of
adolescent Dutch gamers. Our results showed that the scale was highly
reliable across the two samples, and the second sample also confirmed the
validity of the presumed second‐order structure. We additionally
investigated the reliability and validity of a shortened seven‐item version
of our game addiction scale. Confirmatory factor analysis of this seven‐item
second‐order model showed good structural fit and consistent results
across samples.
The second aim of our study was to investigate the construct
validity of our scales. In both samples, the 21‐ and 7‐item versions of the
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game addiction scale showed a strong correlation with time spent on
games. However, time spent on games should not be used as a basis for
measuring pathological behavior, as it is not consistently correlated to the
psychosocial concurrent validity measures. Concurrent validity of the game
addiction scales was satisfactory, as indicated by correlations between the
game addiction scales and measures that have previously shown to be
related to game addiction. In both samples, life satisfaction, loneliness,
social competence, and aggression showed significant correlations in the
expected directions with both the 21‐item and 7‐item versions of the game
addiction scale.
Prevalence of Game Addiction
Our data indicated that the percentage of addicted adolescent
Dutch gamers is approximately 2%, but it could be as high as 9%,
depending on the method of determining when someone is addicted. In the
literature, there are two methods of determining game addiction, the
monothetic and the polythetic format. The polythetic format requires
addicts to endorse half (or more) of the proposed criteria, whereas the
monothetic format requires endorsement of all of the criteria. Although the
DSM applies a polythetic format on their criteria for diagnosing
pathological gamblers, there are two arguments why the monothetic
approach would lead to a better estimate of addicted gamers. First, the
polythetic format is likely to lead to over‐estimation of the frequency of
addicted gamers. Using the polythetic format, researchers have reported a
remarkably high number of addicted players; 16% (Griffiths 1997), 20%
(Griffiths & Hunt, 1998) and 39% (Charlton & Danforth, 2007). When
Charlton and Danforth (2007) applied a monothetic format to their sample,
they found that 1.8% of their respondents could be categorized as addicted,
which is proportionate to the estimated percentage of pathological
gamblers (Walker & Dickerson, 1996). Second, several researchers have
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stated that the occurrence of negative life consequences is a crucial
element in distinguishing addiction from (excessive) habits (e.g., LaRose,
Lin, and Eastin, 2003; Orford, 1985). By their definition, the criteria
conflict, withdrawal, and problems indicate negative life consequences and
pathological tendencies (Seay & Kraut, 2007). Because the monothetic
format requires that all criteria of game addiction are met, this format
automatically incorporates the endorsement of the criteria for negative life
consequences, thereby allowing a more accurate distinction between
excessive behavior and addiction.
Whichever method is applied to determine the number of addicts,
these self‐reported outcomes should currently only be used to provide an
indication of the prevalence of game addiction. Before the scale can be used
as a diagnostic tool, clinical psychologists should decide whether game
addiction can be considered a legitimate pathology. This is not only
relevant with regards to the possible inclusion of this disorder in the DSM‐
V, but also for physicians, care workers, parents, and gamers confronted
with adverse consequences of excessive and pathological gaming. For the
vast majority of adolescent players, their game addiction scores merely
reflect enthusiasm for videogames or a relatively harmless displacement
from other activities (see mean scores in the Appendix). However, for a
small minority of adolescent gamers, their scores are indicative of more
serious problems arising from compulsive use. Not only does this small
group meet all of the criteria adapted from the DSM, they also experience
increased social and emotional problems, as indicated by the relationship
between game addiction scores and psychosocial variables (i.e., increased
loneliness, decreased life satisfaction, decreased social competence, and
increased aggression).
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Limitations and Suggestions for Future Research
The focus of our study was on addiction to games. Although some
studies on internet addiction have included excessive use of online games
(e.g., Pratarelli et al., 1999; Young, 1996), we believe that internet addiction
and game addiction are distinct, albeit possibly related, concepts. A game
addict who excessively engages in online games is not addicted to the
internet. The internet is merely the place where the addiction to games
manifests itself (Griffiths & Davies, 2005). Furthermore, unlike usage of the
internet, videogames are used solely for recreational purposes. Excessive
use of the internet might still positively contribute to work or study,
whereas the same pattern of excessive (online) videogame use is likely to
affect work or study negatively. It is important that future research
distinguishes between different types of internet‐related addictions, as the
internet is only one of several locations where an addiction can manifest
itself.
Our scale is designed to measure game addiction among
adolescents. An adequate scale should take the developmental level of the
respondents into account. Therefore, our items specifically tap the
developmental level of adolescents. For example, some items refer to
adolescents’ homework or parents. However, adolescents are certainly not
the only players who can get addicted to games. Therefore, future research
could examine whether some of our items can be adjusted to fit the
experiences of other age groups, such as young children or adults, by
paying special attention to the developmental level of the target group.
The correlations between the game addiction scales and
psychosocial

variables,

such

as

loneliness,

life‐satisfaction,

social

competence, and aggression do not allow us to specify any causal relation.
In general, the causal direction between game addiction and psychosocial
variables has not been decisively established in previous research. For
instance, the findings of Mitchell and Wells (2007) suggest that game
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addiction cannot be considered merely a consequence of an existing
condition or problem. Rather, game addiction presents a genuine (primary)
problem in itself, which may elicit other negative consequences. In
contrast, a study by Seay & Kraut (2007) suggests that low psychological
well‐being can result in game addiction, and not vice versa. There is, thus, a
vital need for future research to disentangle the causal relation between
game addiction and psychosocial variables.
In conclusion, as games and other interactive media have become
an indispensable part of adolescents’ daily life, it is crucial to understand
and distinguish the ways in which excessive use is related to their
development. This study has shown that both the 21‐ and the 7‐item
versions of our game addiction scale provide a solid theory‐based
instrument to empirically measure game addiction among adolescents.
Although our findings pertain only to Dutch adolescents, we hope that our
scale will contribute to the general measurement of game addiction and
provide a better understanding of associated psychosocial characteristics.
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Appendix Chapter 2
Confirmatory Factor Loadings of the 21 Game Addiction Items (n = 721)

How often during the last six months…

Loading

Mean

SD

Salience
GA01*

Did you think about playing a game all day long?

.71

1.55

.88

GA02

Did you spend much free time on games?

.70

2.46

1.16

GA03

Have you felt addicted to a game?

.70

1.59

.95

.70

2.40

1.18

.79

1.64

.95

.72

2.16

1.16

Tolerance
GA04

Did you play longer than intended?

GA05*

Did you spend increasing amounts of time on
games?

GA06

Were you unable to stop once you started
playing?
Mood Modification

GA07*

Did you play games to forget about real life?

.76

1.52

.86

GA08

Have you played games to release stress?

.70

1.51

.89

GA09

Have you played games to feel better?

.76

1.44

.85
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Appendix Chapter 2 (Continued)
Confirmatory Factor Loadings of the 21 Game Addiction Items (n = 721)

How often during the last six months…

Loading

Mean

SD

.85

1.32

.72

.82

1.38

.77

.80

1.43

.78

.74

1.29

.65

.70

1.23

.61

.68

1.43

.81

Withdrawal
GA13*

Have you felt bad when you were unable to
play?

GA14

Have you become angry when unable to play?

GA15

Have you become stressed when unable to
play?
Conflict

GA16*

Did you have fights with others (e.g., family,
friends) over your time spent on games?

GA17

Have you neglected others (e.g., family,
friends) because you were playing games?

GA18

Have you lied about time spent on games?
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Appendix Chapter 2 (Continued)
Confirmatory Factor Loadings of the 21 Game Addiction Items (n = 721)

How often during the last six months…

Loading

Mean

SD

Relapse
GA10

Were you unable to reduce your game time?

.56

1.51

.94

GA11*

Have others unsuccessfully tried to reduce your

.61

1.66

1.07

.56

1.70

1.00

.67

1.50

.91

.68

1.69

.97

.48

1.32

.69

game use?
GA12

Have you failed when trying to reduce game
time?

Problems
GA19

Has your time on games caused sleep
deprivation?

GA20*

Have you neglected other important activities
(e.g., school, work, sports) to play games?

GA21

Did you feel bad after playing for a long time?

Note. Response options were: (1) never, (2) rarely, (3) sometimes, (4) often, (5) very
often. Item numbers marked * were included in the 7‐item Game Addiction Scale
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Abstract
The aim of this study was to examine whether behavioral tendencies
commonly related to addictive behaviors are consistent with those related
to pathological gaming. Specifically, we tested the relation between
pathological use of computer and video games and two behavioral
tendencies: attentional bias and impaired response inhibition. For this
purpose, 92 male adolescents performed two tasks that measured
attentional bias (addiction‐Stroop, dot‐probe) and one task that measured
behavioral inhibition (go/no‐go). Additionally, self‐report measures of
pathological gaming, self‐control and time spent playing computer and
video games were administered. Our results indicate that male adolescents
with higher levels of self‐reported pathological gaming did not show
reaction time bias, but they did display signs of error‐related attentional
bias to game cues. Higher levels of pathological gaming were also related to
lower self‐control and impaired response inhibition when game cues were
presented.
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The Relation between Pathological Gaming, Attentional Bias, and
Response Inhibition among Male Adolescents
Although pathological use of computer and video games, more commonly
known as ‘game addiction’ or ‘pathological gaming’ is not recognized as a
clinical disorder, recent studies have indicated that a small subset of
players show symptoms of pathological behavior (Charlton & Danforth,
2007; Gentile, 2009; Grüsser, Thalemann, & Griffiths, 2007). Many
researchers consider pathological gaming a type of behavioral addiction
similar to pathological gambling, and have adapted the diagnostic criteria
for pathological gambling from the DSM‐IV (APA, 2000) to further explore
and quantify this phenomenon (e.g., Griffiths, 2005; Lemmens, Valkenburg,
& Peter, 2009). Similar to pathological gambling, pathological gaming
generally refers to the inability to control gaming habits despite social
and/or emotional problems that arise from excessive use. Considering the
conceptual similarities between these two types of addictive behavior, the
purpose of the present study is to investigate whether behavioral
tendencies commonly associated with pathological gambling and other
addictive behaviors are consistent with those observed in pathological
gaming. Specifically, we focused on the relation between pathological use of
games and two prominent characteristics of addictive behavior: attentional
bias to addiction‐related cues and impaired response inhibition.
It is generally accepted that all addictive disorders are
characterized by biases in the attentional processing of addiction‐related
stimuli (Field & Cox, 2008). Increased attention to addiction‐related cues
leads to increased craving and vice versa (Ryan, 2002). Because addictive
stimuli may result in conditioned responses that motivate indulging in the
addictive behavior, biased attention to addiction‐related cues seems to play
an important role in maintaining addictions and can induce relapse after
treatment (Robins & Ehrman, 2004). Using attentional bias tests such as
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the addiction‐Stroop task (Cox Fadardi, & Pothos, 2006) or the dot‐probe
task (Ehrman et al., 2002), researchers have found empirical evidence of
attentional bias for addiction‐related stimuli in a variety of addicted
populations, such as alcohol dependent patients (Lusher, Standler, & Ball,
2004), tobacco smokers (Munafo et al., 2003), and pathological gamblers
(Boyer & Dickerson, 2003).
The extent to which pathological gamers show attentional bias for
game‐related stimuli has rarely been investigated. To date, only two studies
on this subject were published. First, Thalemann, Wölfling, and Grüsser
(2007) examined responsiveness to game‐related cues in both excessive
and occasional computer game players. Their EEG analyses indicated that
excessive players were significantly more sensitive to game‐related cues
than casual players, concluding that excessive gaming is maintained
through craving of game‐related cues (Thalemann, Wölfling & Grüsser,
2007). The only other study on cue‐reactivity and pathological gaming used
fMRI scans to indicate that the neural substrate of cue‐induced craving
among subjects with online gaming addiction is similar to cue‐induced
craving in substance dependence (Ko, Liu, Hsiao, et al., 2009). Both of these
studies used neuroimaging techniques to indicate attentional bias, whereas
other addictive disorders, such as pathological gambling, have been
associated with attentional bias using behavioral response tasks (e.g.,
Boyer & Dickerson, 2003). The current study is the first to investigate the
relationship between pathological gaming and attentional bias for game‐
related material (i.e., pictures and words associated with games) using
behavioral measures among male adolescent gamers.
A second behavioral tendency associated with addictive disorders
is a deficiency in self‐regulation, as manifested in an impaired ability to
inhibit the urge to perform the desired behavior. The ability to suppress
inappropriate and unwanted actions is often referred to as response
inhibition. Using inhibition tasks, such as a go/no‐go task (Simmonds et al.,
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2007) or a stop signal task (Logan, Cowan, & Davis, 1984), diminished
inhibition has been found among alcohol dependent patients (Noël et al.,
2007), cocaine dependent patients (for a review see Garavan & Hester,
2007), nicotine dependents (Dawkins et al., 2009) and pathological
gamblers (Goudriaan, Oosterlaan, de Beurs, & van den Brink, 2006).
However, to our knowledge, studies examining whether impaired self‐
regulatory patterns are also a feature of pathological gaming have not been
published. Therefore, the second aim of our study was to fill this gap in the
current literature by examining whether players who show more signs of
pathological gaming also show impaired response inhibition.
Closely related to self‐regulatory behavior patters is the concept of
self‐control. Self‐control is defined as the ability to resist an impulse, drive,
or temptation to perform an action, or terminate behavior once initiated
(e.g., Baumeister, 2003). Failure of self‐control has been found to be
centrally conducive to all sorts of addictive behavior, such as alcohol
dependence (Lyvers, 2000), pathological gambling (Lakey et al., 2007), and
more recently, addiction to online games (Kim, Namkoong, Ku, & Kim,
2008). Because of the conceptual similarities between self‐control and
response inhibition, we expected that players who show more signs of
pathological gaming also show less self‐control.
The overall purpose of the current study was to expand our
knowledge of the relation between pathological gaming, attentional bias,
and response inhibition. If these behavioral patterns commonly associated
with addictive disorders are also found related to pathological gaming, this
could provide further evidence that the underlying cognitive‐emotional
processes of this relatively new condition are similar to other, clinically
recognized, addictive disorders. Based on previous studies, we included
two common measurements for attentional bias: a dot‐probe task and an
addiction‐Stroop task. To examine the relationship between pathological
gaming and response inhibition, we included a go/no‐go task, and a self‐
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report measure of self‐control. We investigated whether performance on
these measures was associated with participants’ level of pathological
gaming, which was measured using a game addiction survey scale
developed by Lemmens, Valkenburg, and Peter (2009).
Method
Participants
In May 2008, we conducted a survey among 573 Dutch adolescents,
measuring their experiences with computer and video games and their
levels of pathological gaming. At the end of that survey, all game‐playing
respondents could indicate whether they were willing to participate in the
current game‐related study. All male adolescents who volunteered were
invited to participate in the current study. Participants were from six
different schools and had all played computer or video games in the
months prior to the study. Their age ranged from 12 to 17 years (M = 15.1
years, SD = 1.27). When we compared participants in the current study to
the non‐participating male adolescent gamers from the aforementioned
survey, our sample of volunteers spent more time on computer or video
games (t (349) = ‐6.09, p < .001), and showed higher levels of pathological
gaming (t (349) = ‐7.64. p < .001). No significant differences in age were
found. This indicates that our participants were generally heavier gamers
who showed relatively more signs of pathological gaming when compared
to other Dutch adolescent game‐playing boys. Before participation, we
obtained consent from participants, their parents, and their schools.
Procedure
In the last two months of 2008, during school hours, participants
were taken in pairs to an empty classroom where they were each seated
behind a laptop, facing away from each other. All participants were told
that (1) they were participating in a reaction‐time experiment, comparing
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different types of gamers; (2) they would be presented with three
computerized reaction‐tests of approximately five minutes each; (3)
throughout the tests, they should try to respond as fast as possible. All tests
were developed using the program E‐Prime. The order of tests (dot‐probe,
go/no‐go, and addiction‐Stroop), was counterbalanced between pairs of
participants. After 20 minutes, when both participants had completed all
three tests, they were asked to fill out a paper‐and‐pencil questionnaire.
This questionnaire contained a scale to measure pathological use of
computer and video games, and items on the time participants had spent
playing games in the six months prior to the study. After approximately 40
minutes, participants received a small box with refreshments as
appreciation for their time and effort, and went back to their class.
Selfreport Measures
Pathological

gaming.

To

measure

respondents’

level

of

pathological gaming, we used a 21‐item game addiction scale developed by
Lemmens, Valkenburg, and Peter (2009), which is based on the DSM IV‐
criteria for pathological gambling previously adapted by Griffiths (2005).
This scale included three items for each of the seven underlying criteria of
pathological gaming: (1) Salience: e.g., “Did you spend all day thinking
about a game?” (2) Tolerance: e.g., “Did you start spending increasing
amounts of time on games?” (3) Mood modification: e.g., “Have you played
games to forget about real life?” (4) Relapse: e.g., “Have others
unsuccessfully tried to reduce your game use?” (5) Withdrawal: e.g., “Did
you feel bad when you were unable to play?” (6) Conflict: e.g., “Did you have
fights with others (e.g., family, friends) over your time spent on games?” (7)
Problems: e.g., “Have you neglected other important activities (e.g., school
or work) to play games?” Every item was preceded by the statement:
‘During the last six months, how often…’ Players rated all items on a 5‐point
scale: 1 (never), 2 (rarely), 3 (sometimes), 4 (often), 5 (very often). This 21‐
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item scale showed good reliability with a Cronbach’s Alpha of .89.
Because it is increasingly believed that mental and behavioral
disorders can best be understood as points along a continuum (e.g.,
Satcher, 2000), we conceptualized pathological gaming as a continuum,
instead of using an arbitrary cut‐off point to determine if someone is
addicted or not. Therefore, contrary to some earlier studies (e.g., Charlton
& Danforth, 2007; Gentile, 2009), we performed no dichotomous
comparisons (i.e., game addicts versus non‐addicts), but examined the
correlation between individual mean scores on the 21‐item game addiction
scale and measures for attentional bias and response inhibition, described
below. However, to be able to show and compare mean scores, we also
created three groups based on the 33rd and 67th percentiles of the self‐
report game addiction scale: low pathological gaming scores (N = 31),
medium pathological gaming scores (N = 31) and high pathological gaming
scores (N = 30).
Time spent on games. Previous research has used time spent on
games as an indicator of problematic gaming (e.g., Roe & Muijs, 1998).
Although we believe time spent on games should not be used to determine
pathological use, we expect participants who show more signs of
pathological gaming to spend more time on games. Therefore, we also
measured the weekly time spent on computer and videogames, by
multiplying the number of days per week by the number of hours per day
participants had spent on specific platforms (i.e., PCs, consoles, and
handheld gaming devices).
Selfcontrol. Respondent’s level of self‐control was measured using
a short version of the self‐control scale developed by Tangney et al. (2004).
This 11‐item self‐control scale assesses people’s ability to control their
impulses, alter their emotions and thoughts, and to interrupt undesired
behavioral tendencies and refrain from acting on them (Finkenauer, Engels,
& Baumeister, 2005). Examples of items are: “I can easily resist
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temptations” and ‘‘I have a hard time breaking bad habits.’’ (Reverse
scored). Response categories ranged from 1 (strongly disagree) to 5
(strongly agree). This scale showed acceptable reliability with a Cronbach’s
alpha of .70 (M = 3.05, SD = .52).
Attentional Bias Measures
Dotprobe task. In the dot‐probe task, a target‐related picture (in
this study a game picture) and a matched neutral picture (in this study an
animation picture) were simultaneously presented on a computer screen
(Ehrman et al., 2002). Participants followed the on‐screen instructions to
focus on a fixation point (‘+’) in the middle of the screen. After ten neutral
trial runs with feedback, they were presented with 50 pairs of pictures
(one picture on each side of the fixation point). Pictures appeared for
500msec after which they disappeared, revealing a small rectangular probe
behind one of the pictures for 200msec. If the probe appeared left, the
participant was to press the Z key on the keyboard, and if the probe
appeared right, the M key was to be pressed. The task contained 50 game
pictures that were paired with 50 animation pictures. Each of the 50 pairs
was shown twice, with each picture appearing once left and once right of
the fixation point. The order in which the pairs were shown was
randomized over participants.
The game pictures were all in‐game screenshots from 18 console
and computer games that were selected according to the most popular
titles among adolescent boys as reported in the survey of a previous study
(e.g., Call of Duty, Counter‐Strike, World of Warcraft). Since we wanted the
neutral pictures to have comparable salience to the game pictures, we
opted for animated cartoon pictures from popular film and television
characters, but only those that did not appear in computer and video
games. All pictures were pre‐tested for salience in a group of
undergraduate students who had experience with video games, after which
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outliers in attraction or familiarity were removed. Attentional bias for
game cues is reflected by faster responses to probes that followed game
pictures than to those that followed (neutral) animation pictures. This bias
in reaction time (RT‐bias) was calculated by subtracting the reaction times
to probes that followed game pictures from the reaction times to probes
that followed animation pictures. A positive score would indicate
participants’ tendency to react more slowly to probes that follow animation
pictures, and faster to probes that follow game pictures, when the two
pictures are presented simultaneously, thereby inferring attentional bias.
AddictionStroop task. We used a modified version of the classic
Stroop test, (Stroop, 1935), the addiction‐Stroop (Cox et al., 2006). In this
test, 34 English words were successively presented on screen. Participants
were asked to indicate the font‐color of the presented word. They pressed
‘1’ for green, ‘2’ for red, and ‘3’ for blue. All 34 words were randomly
presented three times, each time in a different font color. We used 17
game‐related words and 17 movie‐related words that were matched on
word length and phonetic structure. For instance, we matched Warcraft
with Worldcup, Call of Duty with Call of the Wild, and Multiplayer with
Mediaplayer. After each font color selection, participants received feedback
on their response correctness, total percentage of correct responses, and
reaction time.
Attentional bias was inferred in two ways: (1) error‐bias and (2)
reaction time bias (RT‐bias). Error‐bias is the number of incorrect
responses to game‐related words minus the number of incorrect responses
to movie‐related words. A positive score indicates a participant’s tendency
to make more errors in color identification of game‐related words than
movie‐related words. It is assumed that processing of the semantic content
of game‐related words results in higher error rates, which indicates
preoccupation with addiction‐related information (Cox et al., 2006). RT‐
bias is the reaction time to game‐related words minus reaction time to
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movie‐related words. A positive score on RT‐bias would indicate slower
response times to game‐related words, compared movie‐related words.
Similar to error‐bias, processing of the semantic content of the words
would result in slower response times, thereby indicating attentional bias.
Response Inhibition Measure
Go/nogo task. In go/no‐go tasks, participants are assigned to
respond as rapidly as possible to ‘go pictures’ and refrain from responding
to ‘no‐go pictures’ (Simmonds et al., 2007). Our go/no‐go task consisted of
two conditions, a basic condition, measuring basic motor inhibition, and a
game condition, measuring inhibition to game cues. In the basic condition,
participants were presented with 104 pictures of animals and 40 pictures
of humans. They were asked to press the spacebar as fast as possible only
when presented with a picture of an animal. All pictures appeared for
800msec and were semi‐randomized, in order to prevent two consecutive
no‐go pictures. In the game condition, they were presented with 120
pictures of cars and 40 pictures of popular games. Participants were
instructed to press the spacebar as fast as possible when confronted with a
picture displaying a car, and withhold a response when a picture of a game
was displayed. No pictures of race games or other game‐pictures displaying
cars were used. For both basic and game condition, number of responses to
no‐go pictures was taken as measure of impaired inhibition.
Statistical Analysis
For the all three tasks, the first ten responses were considered
practice trials, and removed. Further, any responses < 100msec were
considered invalid and removed from further analysis. Individual scores
larger than three standard deviations above or below the overall mean of a
particular score were considered outliers and removed from further
analysis (Bowerman & O’Connell, 1990). Individual mean reaction times
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were based solely on correct responses (Weltford, 1980). All analyses were
performed using SPSS.
Results
Descriptive Results
The individual mean scores on the 21‐item game addiction scale
ranged from 1.00 through 3.43 (M = 2.12, SD = .56). Using the 33rd and 67th
percentiles as the cut‐off points, we divided participants into three groups:
low pathological gamers (Range M: 1.00‐1.86, N = 31), medium pathological
gamers (Range M: 1.86‐2.33, N = 31), and high pathological gamers (Range
M: 2.33‐3.43, N = 30). These groups and their means (SDs) on the game
addiction scale are presented in the first two columns of Table 1.
Participants’ weekly time on computer and video games ranged from 10
minutes to 54 hours, M = 14.47 (SD = 12.72). Time spent on games was
strongly correlated to scores on the game addiction scale (r = .49, p <.001).
The mean time spent on games for each of the three pathological gaming
groups is presented in the third column of Table 1.
DotProbe Results
Two participants were identified as outliers with 18 and 19 errors
respectively (>3 SDs from the mean) and were subsequently deleted.
Before analyzing participants’ reaction time bias to game cues, we first
examined their general reaction time to all probes (the animation and game
probes aggregated). Their mean reaction time was 322msec (SD = 34.05),
which is very low. As Table 1 shows, participants’ general reaction time
ranged from 330msec (SD = 40.67) among low pathological gamers to
314msec (SD = 24.41) among high pathological gamers. Although each
consecutive pathological gaming group showed faster general reaction
times, the correlation between pathological gaming and general reaction
time was not significant (r = ‐.17, p = .ns). As discussed earlier, reaction
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time bias is not measured by faster responses in general, but to faster
responses to game cues only. A positive RT‐bias score would indicate
attentional bias, because the reaction times to game cues would be faster
than those to animation cues. Results indicated that participants’ RT‐bias
was approximately 2.5 nanosecond (M = ‐.27msec, SD = 12.39), and the
correlation between participants’ game addiction scores and RT‐bias was
not significant (r = .03, p = ns).
AddictionStroop Results
One participant was removed from analysis due to a high number of
errors resulting from color blindness. As the sixth column of Table 1 shows,
participants’ error‐bias to game‐related words ranged from ‐1.11 (SD =
2.98) among low pathological gamers to .37 (SD = 3.20) among high
pathological gamers. Participants’ game addiction scores were significantly
correlated to an error‐bias for game‐related words (r = .22, p < .05). RT‐bias
ranged from ‐.80 (SD = 51.28) among low pathological gamers to 2.03 (SD =
45.27) among high pathological gamers. However, we found no correlation
between participants’ mean game addiction scores and their RT‐bias (r =
.00, p = ns).
Go/NoGo and Selfcontrol Results
On the go/no‐go task, one participant was removed as an outlier
with 48 counts of failed inhibition (>3 SDs from the mean: 14.21, SD =
8.63). In the basic condition (go animals, no‐go humans), participants’
mean game addiction scores were not significantly correlated with the
amount of failed no‐go trials (r = .16, p = ns). However, in the game
condition (go cars, no‐go games), participants’ game addiction scores were
significantly correlated with the number of failed no‐go trials (r = .27, p <
.01). As the far‐right column in Table 1 shows, high pathological gamers (M
= 7.35, SD = 3.70) showed more disinhibition to game cues, compared to
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low pathological gamers (M = 5.74; SD = 3.24). Furthermore, mean game
addiction scores were negatively correlated with mean scores on self‐
control (r = ‐.32, p < .01), thereby further underlining the relation between
pathological gaming and a general inability to resist inhibitory behavior.
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Table 1: Mean Differences in Time Spent on Games, Attentional Bias, and Response Inhibition.
Attentional Bias Tasks
Pathological gaming
Group

Time

Dot‐Probe

Response Inhibition Task

Addiction‐Stroop

Go/No‐go

Game
Addiction

Hrs/week
Games

General RT
msec

RT‐bias y
msec

Error‐
bias x

RT‐bias y
msec

Basic
Disinhibition

Games
Disinhibition

M
Low
(N = 31) SD

1.38 a
.27

7.25 a
7.19

330.41
40.67

‐.84
12.31

‐1.11 a
2.98

‐.80
51.28

6.43
4.52

5.74 a
3.24

Medium M
(N = 31) SD

2.04 b
.15

14.22 b
8.58

321.72
32.39

.99
14.05

.17
3.55

‐3.38
39.89

7.62
4.76

6.63
3.97

High
M
(N = 30) SD

2.71 c
.28

22.17 c
16.15

313.91
26.41

‐.99
10.87

.37 b
3.20

2.03
45.27

7.58
4.69

7.35 b
3.70

M
Total
(N = 92) SD

2.12
.56

14.47
12.72

322.10
34.05

‐.27
12.39

‐.19
3.29

‐.72
45.33

7.20
4.69

6.56
3.67

Notes. Column means with different superscripts differ significantly at least at p < .05; x Error‐bias indicates mean
difference between incorrect responses to neutral cues and game cues; y RT‐bias indicates mean difference in reaction
times between neutral cues and game cues.
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Discussion
The main aim of our study was to investigate whether attentional
bias and diminished response inhibition were related to pathological
gaming. For this purpose, we used two tasks to measure attentional bias
(dot‐probe and addiction‐Stroop), and one task to measure response
inhibition (go/no‐go). Results from the two attentional bias tasks showed
mixed results. The dot‐probe and addiction‐Stroop tasks showed no
correlation between reaction time bias and self‐reported levels of
pathological gaming. However, the addiction‐Stroop showed that gamers
with higher self‐reported levels of pathological gaming made significantly
more errors in selecting the correct font‐color when confronted with game‐
related words, but not when confronted with movie‐related words. Errors
in color identification of addiction‐related words indicate preoccupation
with addiction‐related information, which compromises correct color
naming, thereby indicating attentional bias (Cox et al., 2006).
Regarding response inhibition (go/no‐go), we found that gamers
with higher levels of pathological gaming had more difficulty inhibiting
responses when confronted with pictures of games during a go/no‐go task.
However, they did not have trouble inhibiting their response to pictures of
humans. Because basic motor inhibition was unaffected by levels of
pathological gaming, impaired inhibition in response to game cues among
participants with higher levels of pathological gaming indicates that only
addiction‐related cues affect response inhibition. Contrary to neutral
images, pictures of games are perceived as ‘wanted’, thus eliciting approach
behavior to these stimuli, resulting in impaired inhibitory responses when
these cues are presented (Robinson & Berridge, 2001). Therefore, the
relation between pathological gaming and impaired response inhibition
was affected by biases in the processing of game cues.
Attentional bias has been linked to relapse in heroin dependence
(Marissen et al., 2006), relapse in nicotine dependence (Waters et al.,
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2003), and to treatment outcome in alcohol and cocaine dependence (Cox
et al., 2002; Carpenter et al., 2006). In the current study, the addiction‐
Stroop task showed that game‐related information interfered with
cognitive processes, resulting in more errors in identification of addiction‐
related words. This type of interference by addiction‐related words is an
indication of an individual’s current level of preoccupation or attentional
bias (Ehrman et al., 2002). In addition, the go/no‐go task indicated that
pathological gaming negatively influenced response inhibition, but only
when confronted with game cues, which is also an indication of attentional
bias to addiction‐related cues. These findings imply that, due to their
preoccupation with game‐related cues, gamers with higher levels of
pathological gaming may have more difficulty restraining from starting a
game when they should be doing other things on their PC, or disengaging
from a gaming session once started. They may also have more difficulty
when trying to quit or control their excessive behavior despite efforts to do
so.
Contrary to previous studies on attentional bias and pathological
gaming (Ko, Liu, Hsiao, et al., 2009; Thalemann, Wölfling & Grüsser, 2007),
we did not use neuroimaging techniques to examine this relation. Instead,
we opted for computerized behavioral tasks, that have proven to be
effective in determining attentional bias in other addictive behaviors, such
as alcohol dependent patients (Lusher, Standler, & Ball, 2004), and
pathological gamblers (Boyer & Dickerson, 2003). However, contrary to
these addictive behaviors, reaction time bias to game cues showed no
significant correlation with levels of pathological gaming. We suggest that
these inconsistent findings regarding reaction time bias may be related to
floor effects in the reaction speed of our sample of participants. All our
behavioral tasks required actions that are strongly related to the skills used
in computer and video games. Several studies have shown that computer
games can improve players’ abilities related to motor skills, perception, and
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selective attention (Castel, Pratt, & Drummond, 2005; Green & Bavelier,
2003). Our sample consisted mostly of moderate to heavy male adolescent
gamers who showed very fast response times on the dot‐probe task (M =
322msec), which are faster than response times reported in previous
studies that have applied dot‐probe tasks (e.g., Ehrman et al., 2002;
Townshend & Duka, 2001). In fact, we did not find a single study that
reported general reaction times on a dot‐probe task that were faster than
those observed among the participants in our study. Since response times
among our participants were generally extremely fast, differences in
response times for addiction‐related cues and neutral cues were generally
very small, thereby reducing the likelihood of finding significant effects on
reaction time bias. Therefore, participants’ experience with games and
computers may have been a confounding factor when examining the
relation between pathological gaming and reaction time bias, especially
when this relation is examined using computerized behavioral tasks.
In conclusion, our results indicate that self‐reported levels of
pathological gaming were associated with error‐related attentional bias for
game cues and impairment of inhibitory responses when game cues were
present. Although we found no relation between pathological gaming and
reaction time bias, we believe that these inconsistent results are of great
importance to future research. Because gamers generally possess fast
response abilities that may interfere with specific behavioral tasks, future
research should be careful in selecting reaction time‐based behavioral
measures to examine the relation between attentional bias and
pathological gaming among a population of adolescent gamers.
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Abstract
Pathological use of computer and video games has been associated with
indicators of psychosocial well‐being, such as loneliness, low self‐esteem,
low social competence, and low life satisfaction. However, few studies have
decisively demonstrated whether these indicators of psychosocial well‐
being are causes or consequences of pathological gaming. To address this
gap in the literature, we conducted a two‐wave panel study among 851
Dutch adolescents (543 gamers). Causal relations were analyzed using
autoregressive structural equation models. These analyses indicated that
social competence, self‐esteem, and loneliness were significant predictors
of pathological gaming six months later. Thus, lower psychosocial well‐
being can be considered an antecedent of pathological gaming among
adolescent gamers. Our analyses further indicated that loneliness was also
a consequence of pathological gaming. This suggests that displacement of
real‐world social interaction resulting from pathological use of video games
may deteriorate existing relationships, which could explain the increase in
adolescent gamers’ feelings of loneliness.
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Psychosocial Causes and Consequences of Pathological Gaming
Over the last decade, many studies have found associations between low
psychosocial well‐being and excessive, compulsive and/or pathological use
of computer and video games. For instance, studies have shown that
pathological gamers show less satisfaction with daily life (Wang, Chen, Lin
& Wang, 2008), less self‐esteem (Ko et al., 2005), less social competence
(Lo, Wang & Fang, 2005), and more loneliness (Seay & Kraut, 2007) than
non‐pathological gamers. However, because longitudinal research on
pathological gaming is scarce, there is little evidence that decisively
demonstrates whether these indicators of psychosocial well‐being are
causes or consequences of pathological gaming. Specifically, we do not
know whether (a) pathological gaming decreases well‐being; (b) low well‐
being leads to pathological gaming; or (c) pathological gaming and well‐
being are reciprocally related. To address this gap in the literature, we
performed a longitudinal study using four common indicators of
psychosocial well‐being (i.e., loneliness, social competence, life satisfaction,
and self‐esteem) that have empirically established relations with
pathological gaming.
Pathological gaming has been defined as persistent and excessive
involvement with computer or video games that cannot be controlled
despite associated

social

and/or

emotional

problems

(Lemmens,

Valkenburg & Peter, 2009). Although the terminology is still under debate,
the general concept of pathological gaming has gained widespread
acceptance among researchers as a legitimate behavioral disorder (e.g.,
Gentile, 2009; Young, 2009). Studies have consistently shown that a small
group of players spend excessive amounts of time on games while
displaying numerous symptoms of pathological behavior, such as
withdrawal, preoccupation, loss of control, and interpersonal or
intrapersonal conflicts (e.g., Charlton & Danforth, 2007; Gentile, 2009;
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Grüsser, Thalemann, & Griffiths, 2007). In general, adolescents are more
likely to show signs of pathological gaming than older age groups (Griffiths,
Davies, & Chappel, 2004; Griffiths & Wood, 2000; Ha et al., 2007). Because
of its relatively high prevalence among adolescent gamers, this group is
considered particularly vulnerable to any effects pathological gaming may
have on the psychosocial well‐being of players.
Psychosocial well‐being can be defined as a dynamic concept
encompassing a wide array of constructs that reflect the quality of
intrapersonal and interpersonal functioning (Lent, 2004). Previous
research has used the underlying constructs loneliness, life satisfaction,
self‐esteem and social competence as indicators of well‐being (e.g., Halpin
& Allen, 2004). Specifically, these four constructs have been used in
research on the relation between psychosocial well‐being and problematic
computer use (Caplan, 2002). Because these constructs are indicators of
well‐being, they are interrelated. For instance, social incompetence and low
self‐ esteem result in avoidance of social interaction (e.g., Sletta, Valas, &
Skaalvik, 1996), which may eventually lead to loneliness (Dill & Anderson,
1999; Parker & Asher, 1993). Furthermore, diminished social interaction
and less satisfying relationships are related to lower satisfaction with life
(Jarvinen & Nicholls, 1996). Psychosocial well‐being is of particular
importance among adolescents because adolescence is a pivotal time in
which youth face many developmental tasks, including strengthening and
expanding self‐concepts, forming stable intimate relationships, making
career decisions, and achieving independence from parents. Low
psychological well‐being during this stage can lead to poor psychosocial
functioning, lower life and career satisfaction, more interpersonal
difficulties, greater need for social support, more comorbid psychiatric
conditions, and increased risk of suicide (Paradis, Reinherz, Giaconia, &
Fitzmaurice, 2006).
Because of the importance of psychosocial well‐being during
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adolescence, and adolescents’ vulnerability to pathological use of video
games (Griffiths & Wood, 2000; Ha et al., 2007), most research on the
relation between well‐being and pathological gaming has focused on
adolescents (e.g., Chiu, Lee & Huang, 2004; Gentile, 2009; Salguero &
Morán, 2002). Despite the consistent cross‐sectional correlations that were
found between low well‐being and pathological gaming, very few studies
have compellingly demonstrated a causal direction between these
concepts. It is important to examine whether low psychosocial well‐being
is a cause or consequence of pathological gaming, because this may provide
physicians, care workers, parents, and gamers confronted with problems
associated with pathological gaming with an indication of where to focus
their interventions. Furthermore, controlling or preventing pathological
gaming among adolescents seems especially poignant because previous
research has indicated that all addictions and dependencies identified in
adults commonly start in adolescence or young adulthood (e.g., Wagner &
Anthony, 2002).
Casual Relations between Psychosocial Wellbeing and Pathological
Gaming
Psychosocial wellbeing as an outcome. There is considerable
concern that excessive or pathological use of computer and video games
may have a detrimental influence on the psychosocial well‐being of players.
This concern is based on the idea that excessive (online) gaming displaces
activities that serve to maintain and improve healthy relationships (e.g.,
Kraut et al., 1998). Research confirms that playing video games can fulfill
some of the needs that are otherwise met through friendships, thereby
reducing the need for real‐life contacts with friends (Colwell and Kato,
2003). Furthermore, playing violent video games can reduce feelings of
empathy (Bartholow, Sestir & Davis, 2005) and may foster the
development of aggressive problem‐solving skills (Anderson & Bushman,
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2001). Reduced empathy and aggressive problem‐solving skills may hinder
the maintenance of healthy friendships or romantic partnerships, thereby
decreasing players’ psychosocial well‐being (Colwell and Payne, 2000).
Although theoretically plausible, there is little empirical support for the
notion that pathological gaming decreases players’ psychosocial well‐being.
Psychosocial wellbeing as a cause. An effect of well‐being on
pathological gaming implies that adolescents who are socially incompetent,
low in self‐esteem, lonely and/or generally dissatisfied with their life are
more likely to develop signs of pathological gaming. In general, individuals
with low self‐esteem or unsatisfactory personal relations may use video
games to escape reality, find friendship, or attain a sense of achievement
that they are unable to attain in real life (e.g., Leung, 2004; Williams, Yee &
Caplan, 2008). In that regard, online multiplayer games seem particularly
suited as a substitute for real‐life social interaction because they enable
large‐scale social interaction within the anonymity of the internet
(Morahan‐Martin & Schumacher, 2000; Peters & Malesky, 2009).
Therefore, games in general, and online games in particular, should appeal
more to adolescents with low psychosocial well‐being because they tend to
avoid real face‐to‐face social situations in which they may lack the proper
skills to foster good relationships. One longitudinal study partially supports
the assumption that low well‐being, specifically loneliness, is an antecedent
of pathological gaming (Seay & Kraut, 2007).
Reciprocal relationships. Given the lack of empirical validation
for the causal direction between pathological gaming and well‐being, a
reciprocal relation between the two may also be possible. For instance, for
lonely and socially incompetent people, online games may provide a
welcome alternative to uncomfortable everyday offline interactions. At the
same time, excessive playing may lead to social problems, which could
subsequently increase their loneliness, or decrease their life satisfaction. A
recent study by Kim, LaRose, and Peng (2009) provided evidence of such a
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reciprocal relationship between loneliness and problematic internet use
(including online games) among adolescents. However, since that study
was based on cross‐sectional data, the causal predictions were not
rigorously tested. The longitudinal design of the present study allows us to
investigate the exact causal relations between pathological gaming and
indicators of psychosocial well‐being. Moreover, it allows us to single out
which of these variables are the most important antecedents or
consequences of pathological gaming. In the following paragraphs, we will
briefly discuss the four indicators of psychosocial well‐being and, when
available, empirical evidence of the causal relation with pathological
gaming.
Psychosocial Wellbeing
Satisfaction with life. Life satisfaction refers to a general cognitive
assessment of a person’s subjective well‐being (Diener, Emmons, Larsen, &
Griffin, 1985). Cross‐sectional survey studies have shown that lower
satisfaction with daily life is related to online game addiction (Ko et al.,
2005; Shapira, Goldsmith, Keck, Khosla, & McElroy, 2000). Research has
also shown a positive correlation between addiction to online games and
depression (Seo, Kang & Yom, 2009). Life satisfaction and depression are
related concepts and very low life satisfaction can predict the onset of
depression up to two years prior to diagnosis (Lewinsohn, Redner, &
Seeley, 1991). Regarding causality, it has been argued that online games
may provide addicted players a means of channeling their real‐life
dissatisfaction (Wan & Chiou, 2006). Furthermore, some longitudinal
evidence indicated that heavy use of video games during adolescence did
not increase chances of depression in adulthood (Primack, Swanier,
Georgiopoulos, Land & Fine, 2009). Although this finding alone does not
necessarily indicate opposite causality, combined with arguments put forth
by Wan and Chiou (2006) we expect that dissatisfied individuals are more
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likely to become pathologically involved with games.
Loneliness. Loneliness has been defined as an unpleasant
experience that derives from important deficiencies in a person's network
of social relationships (Peplau & Perlman, 1982). Feelings of loneliness may
result from an unfulfilled desire to have friends, a gap between actual and
desired social status, and a lack of affective bonding. Thus, loneliness is a
complex emotion that is heavily dependent on peer influences (Bauminger
& Kasari, 2000). Cross‐sectional studies have consistently confirmed the
relation between loneliness and addiction to online games (e.g., Parsons,
2005; Qin, Rao, & Zong, 2007). In general, playing an online game is an
effortless, speedy and inexpensive way to socialize and avoid feelings of
loneliness (Chappell, Eatough, Davies, & Griffiths, 2006). If players rely
solely on online games to alleviate loneliness, this would likely increase
their social problems because excessive playing may displace activities that
maintain and improve healthy relationships (Caplan, 2003; Kraut et al.,
1998). Through deterioration of real contacts, pathological gaming may
increase loneliness (Blais, Craig, Pepler & Connolly, 2008). One cross‐
sectional study indicated that loneliness was both a cause and a
consequence of pathological online gaming, thereby suggesting a reciprocal
relation (Kim, LaRose, & Peng, 2009). However, a longitudinal study by
Seay and Kraut (2007) found that loneliness was a predictor of problematic
gaming one year later, but found no significant effect of problematic
gaming on players’ loneliness. In line with findings from this longitudinal
study, we expect loneliness to be an antecedent of pathological gaming.
Social competence. Social competence refers to the relative
tendency or disposition to be sociable or associate with one's peers
(Inderbitzen & Foster, 1992). A cross‐sectional study by Lo, Wang and Fang
(2005) indicated that the time spent playing online games increased with
higher levels of social anxiety. Lower social competence has also been
found directly related to pathological gaming (Lemmens, Valkenburg &
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Peter, 2009). Several researchers have suggested that social interaction in
online games particularly appeals to people who are socially unskilled;
have an unmet need for sociability in their offline lives; and feel anxious
over establishing real‐life interpersonal relationships (Chak and Leung,
2004; Peters & Malesky, 2009). Others suggested that online game
addiction has a detrimental effect on the development of social skills (e.g.,
Chiu, Lee, & Huang, 2004). Because of the lack of longitudinal data,
combined with the contradictory interpretations of previous cross‐
sectional studies, no causal assumptions regarding social competence are
made.
Selfesteem. Self‐esteem has been defined as an evaluation of one’s
self‐concept, heavily dependent on reflected appraisals, social comparisons,
and self‐attributions (Rosenberg, Schooler, & Schoenbach, 1989). Since
early research on video games, low self‐esteem has been associated with
playing games. For instance, Dominick (1984) stated that a weak self‐image
can be compensated for by success in playing video games. Later, Roe and
Muijs (1998) found that heavy use of computer games was associated with
lower levels of self‐esteem. Recently, a longitudinal study on internet
addiction (Ko et al., 2005) indicated that low self‐esteem was a cause, and
not a consequence, of internet addiction among adolescents. Given the
conceptual and empirical proximity of internet addiction and pathological
use of online games (e.g., Kim, Namkoong, Ku & Kim, 2008) we expect that
self‐esteem will be a negative predictor of pathological gaming.
The Moderating Role of Gender
It has been well documented that boys and girls differ in their use
of games. Not only are girls less likely to play games altogether, when girls
do play games, they spend much less time on them than boys do (Bickham
et al., 2003; Lee, Bartolic & Vandewater 2009). The same gender
differences are found when examining pathological gaming, as boys are
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more likely to show signs of pathological gaming than girls (Chiu, Lee &
Huang, 2004; Gentile, 2009; Grüsser, Thalemann, Albrecht, & Thalemann,
2005; Ko, Yen, Chen, Chen, & Yen, 2005). Research also suggests that boys
and girls differ in their psychosocial well‐being. For instance, girls may be
better at skills necessary for demonstrating social competence (e.g.,
Buhrmester, 1996), and boys have been found to report more self‐esteem
than girls (Van der Aa et al., 2009). These gender differences may also show
up in the relation between well‐being and pathological gaming. Therefore,
we examined whether gender moderates possible psychosocial causes and
consequences of pathological gaming.
Method
Sample
We conducted a two‐wave longitudinal survey study among Dutch
adolescents. The age of respondents varied between 11 and 17 years, (M =
13.9, SD = 1.4). In December 2008, 1,024 adolescents from four schools of
secondary education throughout the Netherlands participated (51% boys).
Six months later, in June 2009 we fielded the second wave among 941
adolescents (mean age 14.3, SD = 1.4). In the second wave, we were unable
to reach 83 of our original respondents (8%), mostly due to illness or
unavailability of supervising teachers. Of the remaining 941 respondents,
we were unable to match 74 questionnaires (8%) between waves because
of discrepancies in respondents’ names or student numbers. Another 16
respondents were removed because of missing variables, or severe
irregularities in their responses, indicating that the questionnaire was not
filled in sincerely. In total, 851 respondents (51% male) were matched
between waves (i.e., corresponding names or student numbers, see
procedure below). Of these respondents, 543 had played video games
throughout the two waves and had fully completed both questionnaires.
Only these 543 game‐playing adolescents were included in our analyses.
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Procedure
In both waves, a paper‐and‐pencil survey was distributed during
school hours after acquiring active consent from the schools and teachers,
and passive consent from respondents’ parents (i.e., parents were informed
and could reply if they refused their child to participate). Respondents
were assured that their answers would be analyzed only by the principal
investigators, and not shown to their teachers or parents. In order to match
responses from the two waves, respondents were required to fill in either
their name, or their personal student number. Items for each measure were
grouped. Most participants completed the survey within 20 minutes, and
received a small present for their participation. If respondents indicated
that they had not played a video game in the past month, they were exempt
from filling in any game‐related questions. Out of 851 matched
respondents, 169 (20%) reported not playing any games during any of the
two waves (89% girls). In the first wave, 76% (N = 649) of the respondents
had played games (36% girls). In the second wave, 68% (N = 584) played
games (33% girls). In total, 543 matched game‐playing respondents (70%
boys) were included in our analyses.
Measures
Pathological gaming. To measure respondent’s degree of
pathological gaming, we used a seven‐item game addiction scale developed
by Lemmens et al. (2009), which is based on the DSM IV‐criteria for
pathological gambling previously adapted by Griffiths (2005). This game
addiction scale showed good convergent validity, as indicated by the strong
correlations with weekly time spent on games in two independents
samples of adolescents, and good criterion validity, as indicated by the
correlations with lower life satisfaction, lower social competence, higher
loneliness, and higher aggression (Lemmens et al., 2009). This scale
includes one item for each of the seven underlying criteria of pathological
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gaming: (1) Salience: “Did you spend all day thinking about playing a
game?” (2) Tolerance: “Did you start spending increasing amounts of time
on games?” (3) Mood modification: “Have you played games to forget about
real life?” (4) Relapse: “Have others unsuccessfully tried to reduce your
game use?” (5) Withdrawal: “Did you feel bad when you were unable to
play?” (6) Conflict: “Did you have fights with others (e.g., family, friends)
over your time spent on games?” (7) Problems: “Have you neglected other
important activities (e.g., school or work) to play games?” Every item was
preceded by the statement: ‘During the last six months, how often…’
Players rated all items on a five‐point scale: 1 (never), 2 (rarely), 3
(sometimes), 4 (often), 5 (very often). Exploratory factor analysis (EFA)
indicated that the game addiction scale was unidimensional in both waves,
explaining 43% of the variance in wave 1, and 48% in wave 2. The seven‐
item scale had Cronbach’s alphas of .77 (M = 1.82, SD = .64) in the first
wave, and .81 (M = 1.68, SD = .62) in the second wave.
Because it is increasingly believed that mental and behavioral
disorders can best be understood as scores on a continuum (e.g., Satcher,
2000), we conceptualized pathological gaming as a continuum, instead of
using an arbitrary cut‐off point to determine if someone is addicted or not.
Therefore, contrary to some earlier studies (e.g., Charlton & Danforth,
2007; Gentile, 2009), we performed no dichotomous comparisons (i.e.,
game addicts versus non‐addicts), but used the individual mean score on
the seven‐item game addiction scale as an indicator of pathological gaming
severity (means ranging from 1 through 4.43 across waves). These mean
scores were not distributed normally as indicted by the Shapiro‐Wilk test.
In both waves, mean scores on the game addiction scale were positively
skewed. Specifically, 25% (N = 138) in wave 1, and 38% (N = 208) in wave
2, had a mean score below 1.3, thereby indicating that a large group of
adolescent gamers generally never experienced signs of pathological
gaming. Conversely, 6% (N = 34) in wave 1, and 4% (N = 21) in wave 2, had
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a mean score of 3 or higher on the game addiction scale, which makes it
reasonable to assume that a small group of gamers had experienced most
signs of pathological gaming at least sometimes over the past six months.
Time spent on games. To measure respondents' weekly time
spent on games, we asked three sets of questions regarding their time
spent on different platforms (PCs, consoles, or handheld gaming devices).
First we asked “How many days a week do you play games on a
console/pc/handheld”. Followed by ”On an average day that you play
games on a pc/console/handheld, how much time do you spend playing?"
The weekly time spent on computer and video games was measured by
multiplying the days per week by the number of hours per day spent on
these activities. Total time spent on games ranged from 15 minutes
through 81 hours per week, with an average of 11.2 hours per week (SD =
10.1) across waves. One would expect respondents who show more signs
of pathological gaming to spend more time on games. As expected,
pathological gaming showed a strong correlation with adolescents’ weekly
time spent on games, with a correlation of r = .48, p < .001 in the first wave
and r = .43, p < .001 in the second wave.
Loneliness. Loneliness was measured by selecting the five items
with the highest item‐total correlations from the 20‐item UCLA loneliness
scale (Russell, 1996). Convergent validity for this scale has been indicated
by significant correlations with other measures of loneliness and measures
of the adequacy of the individual's interpersonal relationships (Russell,
1996). Items are: “I feel alone” and “I feel like there is no one I can turn to.”
Response categories ranged from 1 (totally disagree) to 5 (totally agree).
Items were averaged to create the scale scores. EFA indicated the scale was
unidimensional, explaining 72% of the variance in wave 1 and 74% in wave
2. This five‐item scale had Cronbach’s alphas of .90 (M = 1.79, SD = .80) in
the first wave and .91 (M = 1.76, SD = .79) in the second wave.
Life satisfaction. Respondents’ life satisfaction was measured
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using the five‐item Satisfaction With Life Scale (SWLS) developed by Diener
et al. (1985). Construct validity of the SWLS has been indicated by strong
correlations with ten other measures of subjective well‐being (Diener et al.,
1985). Examples of items are “I am satisfied with my life” and “In most
ways my life is close to my ideal.” Response categories ranged from 1
(totally disagree) to 5 (totally agree). The items were averaged to create the
scale scores. The scale was unidimensional, explaining 60% of the variance
in wave 1, and 68% in wave 2. Cronbach’s alpha for this scale was .81 (M =
3.61, SD = .71) in the first wave and .87 (M = 3.61, SD = .77) in the second
wave.
Social competence. The items of this scale were based on earlier
instruments measuring social skills and interpersonal competence among
adolescents (e.g., Buhrmester, Furman, Wittenberg, & Reis, 1988;
Inderbitzen & Foster, 1992). Validity of this scale was indicated by
correlations with the number of adolescent peer relationships and
interpersonal competence in young adulthood (Buhrmester et al., 1988).
The four items in this scale were: (1) “Starting a conversation with a
stranger,” (2) “Expressing my feelings to someone else,” (3) “Introducing
myself to someone I have not met before,” and (4) “Talking to someone
about something I feel ashamed of.” Response options ranged from 1 (I find
this very hard) to 5 (I find this very easy). The items were averaged to
create the scale scores. EFA indicated this scale was unidimensional,
explaining 56% of the variance in wave 1, and 57% in wave 2. Cronbach’s
alpha for this scale was .75 in the first wave (M = 3.07, SD = .72) and .75 in
the second wave (M = 3.10, SD = .73).
Selfesteem. Adolescents’ self‐esteem was measured using the six‐
item self‐esteem scale (Rosenberg, Schooler, & Schoenbach, 1989). This
measure implies feelings of self‐acceptance, self respect and generally
positive self‐evaluation. Convergent validity of this scale has been indicated
by strong correlations with the Global Self‐Worth Scale (Hagborg, 1993).
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Sample items are: “I am able to do things at least as well as other people”
and “I feel that I have a number of good qualities.” Response categories
ranged from 1 (totally disagree) to 5 (totally agree). The items were
averaged to create the scale scores. EFA indicated the scale was
unidimensional, explaining 45% of the variance in wave 1, and 59% in
wave 2. Cronbach’s alpha for this scale was .75 (M = 3.98, SD = .59) in the
first wave, and .82 (M = 3.99, SD = .65) in the second wave.
Data Analysis
The relation between each indicator of well‐being and pathological
use of games was examined using autoregressive cross‐lagged panel
models. These models were tested with structural equation modeling
(SEM), using AMOS 7.0. Autoregressive effect models eliminate a
considerable proportion of potentially confounding variance and increase
the validity of the influence of specific predictors at time 1 on outcomes at
time 2 (Schlüter, Davidov, & Schmidt, 2006). For all constructs, item parcels
served as indicators. It is advised to use item parcels rather than individual
items to estimate latent constructs because (a) item parcels lead to more
parsimonious models, (b) reduce the chances for double loadings to occur,
and (c) diminish the impact of the various sources of sampling error. In
general, item parcels are also less likely to violate the assumption of normal
distribution than individual items (e.g., Little, Cunningham, Shahar, &
Widaman, 2002). The items from each scale were distributed over two
parcels using the factorial algorithm (see Rogers & Schmitt, 2004, for a
description of this procedure). However, item parceling should only be
used if the underlying construct is unidimensional (Little et al., 2002).
Exploratory factor analyses (see Measures) indicated that all constructs
under investigation met this condition.
Because SEM does not accept missing cases, we only included
respondents who had played games in both waves and had fully completed
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both questionnaires (N = 543). We first removed all respondents from our
sample (N = 851) who indicated that they never played games (N = 169). In
a second step, we removed another 131 respondents who only played
games in one of either two waves. In wave 1, out of 649 game‐playing
respondents, 98 (14%) stopped playing in wave 2. Conversely, out of 584
players in wave 2, 6% did not play games in wave 1 (N = 33). After the
analyses with our original sample (N = 543), we examined whether the
results from our autoregressive models differed when we included
respondents who only played games during one of the waves (N = 131). For
this purpose, we changed the missing scores on the game addiction scale to
be 1 (which indicates ‘never’), for the wave in which these respondents did
not play. We then compared the models with the original sample to models
with the extended sample (N = 669). 5 respondents had to be deleted due
to missing data on psychosocial variables). Our models indicated no
fundamental changes in effect sizes or significance of the results between
the two samples.
To further investigate the validity of removing players who did not
play games in either wave, we compared responses from the excluded
groups (N = 98 and N = 33) to those from the included group (N = 543).
Independent sample t‐tests showed that the excluded respondents did not
differ from the included respondents on any of the psychosocial variables.
However, the group of 98 respondents who stopped playing games in wave
2, spent less time on games per week (M = 3.71, SD = 5.37), t (647) = 7.04, p
< .001, and reported lower levels of pathological gaming (M = 1.46, SD =
.53), t (647) = 5.17, p < .001, than respondents from wave 1 who kept
playing in wave 2. Similarly, the group of 33 respondents who did not play
games in wave 1, but started playing games in wave 2, spent less time on
games (M = 2.50, SD = 3.28), t (577) = 3.76, p < .001, and showed less signs
of pathological gaming (M = 1.29, SD = .41), t (577) = 3.42, p < .001. This
indicates that the excluded respondents generally played very little before
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they stopped gaming completely, or played only very little once they
started playing. More generally, these findings justify excluding this group
from the analyses. Furthermore, because the differences found between
groups indicate that the missing data are not missing at random, these
cases cannot validly be imputed for inclusion in SEM models. In sum,
examining only gamers who played games throughout the two waves
provides a more accurate reflection of the relations between pathological
gaming and psychosocial constructs.
The mean scores on the game addiction scale and some of the
psychosocial constructs were not distributed normally, as indicated by a
positively or negatively skewed distribution. As a result, the assumption of
multivariate normality was not met. Technically, in SEM, multivariate
normality is a sufficient but not necessary condition for applying the usual
tests of statistical significance. Especially with larger samples, the
parameter estimates are not likely to be biased when the normal‐
distribution assumption is violated (Bollen, 1989, pp. 126–128).
Nevertheless, in order to examine whether the skewness may have affected
the analyses, we assessed the statistical significance of our estimates also
with a bootstrap procedure for the structural equation models (Efron &
Tibshirani, 1993). This procedure constitutes an alternative to parametric
approaches because it estimates values of interest without making
assumptions about the distribution type of the variables or the sampling
distribution of a particular statistic. As a result, the bootstrap method
generally produces more accurate results than parametric tests if the
assumption of normal distribution is violated (Valkenburg & Peter, 2009).
Therefore, we tested the statistical significance of all analyses reported
below not only with traditional parametric tests, but also with the
bootstrap method. In the bootstrap procedure, the computer generates a
series of samples from the dataset (N = 543). In each bootstrap sample, the
parameter of interest is computed. A confidence interval for this parameter
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is then computed across all the bootstrap samples. We estimated a 95%
bias‐corrected confidence interval for all values of interest (1000 bootstrap
samples, 543 each). If this confidence interval includes zero, a given
estimate is not significant. If the results changed in their statistical
significance when assessed with the bootstrap method, it is reported along
with the analyses below.
Results
Crosssectional Psychosocial Correlations with Pathological Gaming
Before any causal relations were tested, we examined whether the
correlations between pathological gaming and psychosocial constructs
were robust over time. As Table 1 shows, all four psychosocial constructs
were significantly correlated with pathological gaming within both waves.
All zero‐order correlations were in the expected direction; higher
loneliness, lower life satisfaction, lower self‐esteem, and lower social
competence were all related to higher scores on pathological gaming.
Pathological gaming was correlated between waves (r = .61, p < .001) and
also correlated with most psychosocial constructs between waves in the
anticipated direction. Pathological gaming and time spent on games
showed a strong correlation between and across waves. However, weekly
time spent on games did not show any significant correlation with the
psychosocial constructs within waves.
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Table 1 Correlations within and between Waves 1 and 2 (N=543)
Gender

Loneliness
Life Satisfaction
Self‐Esteem
Social Competence
Time Spent on Games
Pathological Gaming

Loneliness

Life
Satisfaction

Self‐Esteem

Social
Competence

Time Spent
on Games

W1

W1

W1

W1

W1

W2

W2

W2

W2

W2

W1

.18 c

‐

W2

.15 b

.48 c

‐

W1

‐.07

‐.40 c

‐.28 c

‐

W2

‐.12 b

‐.34 c

‐.49 c

.46 c

‐

W1

‐.12 b

‐.49 c

‐.33 c

.43 c

.29 c

‐

W2

‐.22 c

‐.39 c

‐.51 c

.37

c

.49 c

.56 c

‐

W1

‐.08

‐.38 c

‐.30 c

.27 c

.19 c

.42 c

.36 c

‐

W2

‐.09 a

‐.34 c

‐.35 c

.22 c

.25 c

.34 c

.42 c

.71 c

‐

W1

‐.32 c

‐.07

‐.07

.04

.05

.05

.12 b

.03

.01

‐

W2

‐.32 c

‐.01

‐.01

.01

.00

‐.04

.07

.00

.03

.56 c

‐

W1

‐.24 c

.15 b

.18 c

‐.17 c

‐.12 b

‐.13 b

‐.06

‐.11 b

‐.21 a

.48 c

.40 c

W2

‐.23 c

.21 c

.30 c

‐.15 b

‐.23 c

‐.17 c

‐.12 b

‐.07

‐.14 b

.31 c

.44 c

Note: Gender is coded; boys 0, girls 1
a

p < .05 ; b p < .01 ; c p < .001
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Causal Relations between Pathological Gaming and Psychosocial Well
Being
To investigate causal relations between pathological gaming and
the four psychosocial constructs, we estimated autoregressive structural
equation models (Cole & Maxwell, 2003; Schlüter, Davidov, & Schmidt,
2006) as seen in Figure 1. The ovals represent latent variables, which were
estimated from two item‐parcels not shown in Figure 1. The two paths
marked A and D represent the stability of both pathological gaming and the
psychosocial constructs (i.e., loneliness, life satisfaction, self‐esteem or
social competence) between waves 1 and 2. The two‐way path marked E
represents the covariance between pathological gaming and the specific
psychosocial construct within wave 1. Residual errors of latent constructs
in wave 2 (R) were allowed to co‐vary. A significant path B would indicate a
causal‐correlational effect of the psychosocial construct at wave 1 on
pathological gaming at wave 2. A significant path C would imply a causal‐
correlational effect of pathological gaming at wave 1 on that psychosocial
construct at wave 2. If both path B and C are significant, the causal‐
correlational relation between pathological gaming and psychological
construct is reciprocal. Table 2 shows the structural weights for paths A
through E (as displayed in Figure 1) for all four psychosocial constructs,
and the model fit indices for each of the models.
As can be seen in Table 2, loneliness in wave 1 predicted
pathological gaming in wave 2 (β = .12, B = .10, SE = .035, p < .01). We found
a similar effect for pathological gaming in wave 1 on loneliness in wave 2 (β
= .12, B = .17, SE = .061, p < .01), providing evidence of the reciprocal
nature of this relation. The negative effects of life satisfaction on
pathological gaming (β = ‐.07, B = ‐.07, SE = .045, p = .12), and pathological
gaming on life satisfaction (β = ‐.03, B = ‐.03, SE = .053, p= .47) were both
not significant. As expected, social competence in wave 1 negatively
predicted pathological gaming in wave 2 (β = ‐.15, B = ‐.12, SE = .035, p <
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.001), but pathological gaming in wave 1 did not predict social competence
in wave 2 (β = .04, B = .04, SE = .046, p = .36). Finally, self‐esteem in wave 1
negatively predicted pathological gaming in wave 2 (β = ‐.10, B = ‐.14, SE =
.066, p < .05), but pathological gaming in wave 1 showed a non‐significant
positive effect on self‐esteem in wave 2 (β = .05, B = .05, SE = .044, p = .22).
Next, we applied the bootstrap procedure to all four models. The
bias‐corrected 95% confidence interval for the regression coefficients
indicated that the effect of self‐esteem wave 1 on pathological gaming wave
2 was not significant when bootstrapped (B = ‐.08, SE = .048, C.I. = .01 ‐ .14,
p = .12). All other significant causal paths from Table 2 (i.e., loneliness, and
social competence) remained significant when the bootstrap method was
applied.
Figure 1. Autoregressive model of the causal relationships between
pathological gaming and psychosocial constructs at wave 1 and wave 2.

A

Pathological
Gaming
Wave 1

E

R

Psychosocial
Construct
Wave 2

R

C

B
Psychosocial
Construct
Wave 1

Pathological
Gaming
Wave 2

D

Note: Structural weights for paths A through E and model fit indices for
each of the four psychosocial constructs are displayed in Table 2
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Table 2. Regression Weights, Covariances and Model Fit Indices of Figure 1
Paths in Figure 1 (Standardized Betas)

Model Fit Indices

Path A

Path B

Path C

Path D

Path E

χ2 (df=14)

CFI

RMSEA (CI)

Loneliness

.66 c

.12 b

.12 b

.50 c

.18 c

31.26

.99

.048
(.03‐.07)

Life
Satisfaction

.68 c

‐.07

‐.03

.53 c

‐.20 c

26.44

.99

.040
(.02‐.06)

Social
Competence

.72 c

‐.15 c

.04

.91 c

‐.16 a

35.89

.99

.054
(.03‐.08)

Self‐Esteem

.67 c

‐.09 a

.05

.71 c

‐.20 c

27.50

.99

.042
(.02‐.07)

Note: a p < .05 ;

b

p < .01 ; c p < .001

CI = Confidence Interval
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Gender Analyses
The zero‐order correlations from Table 1 indicated that gender
influenced time spent on games, most psychosocial indicators of well‐
being, and pathological gaming. Across waves, male gamers spent an
average of 13.6 hours (SD = 10.7) per week on games, which is much more
than female gamers, who spent an average of 5.5 hours (SD = 5.6) per week
on games, t (542) = 9.06, p < .001. Similarly, boys’ mean game addiction
scores (M = 1.85, SD = .57) were higher than girls’ game addiction scores (M
= 1.52 SD = .64), t (542) = 6.39, p < .001. Gender also influenced adolescent
well‐being. Specifically, girls indicated that they were lonelier (t (542) =
4.70, p < .05) and had lower self‐esteem (t (542) = 4.71, p < .05) than
adolescent boys across waves. Because of these gender differences, our
next aim was to examine whether gender moderated the psychosocial
causes and consequences of pathological gaming. To do so, we performed
multi‐group analysis (Jaccard & Wan, 1996) to test whether observed
differences in the structural weights are statistically significant between
genders.
First, we estimated a model, in which we did not pose any cross‐
group constraints, i.e., we allowed the causal paths (B and C) to vary
between male and female adolescents. In a subsequent model, we
constrained, one at a time, each causal path to be equal across genders.
Finally, we tested whether the fit of the constrained model differed from
the fit of the unconstrained model. A significant change in the model fit
indicates that the constrained path differed between male and female
adolescents. Although boys generally showed stronger effects than girls,
multi‐group analyses indicated no significant chi‐square changes across
gender in any of the models. Thus, gender did not have a significant
moderating effect on the psychosocial causes and consequences of
pathological gaming.
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Discussion
The present study is one of the first to examine the psychosocial
causes and consequences of pathological gaming among adolescents in a
longitudinal design. Our causal analyses yielded two main findings. First,
lower psychosocial well‐being was generally an antecedent of pathological
gaming. Specifically, diminished social competence, increased loneliness,
and lower self‐esteem (which fell below significance when bootstrap was
applied) predicted an increase in pathological gaming six months later. The
second main finding was a reciprocal relation between loneliness and
pathological gaming, indicating that loneliness is both a cause and a
consequence. Although adolescent boys are much more likely to show signs
of pathological gaming than girls, the psychosocial causes and
consequences were similar for both genders. Thus, adolescent gamers with
pre‐existing psychosocial vulnerabilities, such as loneliness, low social
competence, and low self‐esteem, are more likely to become pathologically
involved with games, and pathological gaming will increase adolescent
gamers’ feelings of loneliness.
It has been suggested that these psychosocially vulnerable gamers
are particularly susceptible to pathological involvement with online games
(Ng & Wiemer‐Hastings, 2006; Smyth, 2007). Online multiplayer games can
provide players with a virtual community where lonely adolescents with
low self‐esteem and diminished social skills may avoid their real‐life
deficiencies through virtual contacts and achievements. This may lead to
situations where players prefer contact with fellow online players over
socializing with “real” people (e.g., Charlton & Danforth, 2007; Smyth,
2007). Although playing online games may temporarily reduce negative
feelings associated with social deficiencies, pathological gaming does little
to facilitate the development or maintenance of real‐life contacts. In fact,
pathological gaming binges will likely lead to displacement of real‐world
social interaction (Griffiths & Davies, 2005), which may deteriorate existing
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relationships, thereby isolating this already vulnerable group even more. In
turn, this could explain how pathological involvement increased feelings of
loneliness among adolescent gamers.
In general, our study shows that lower psychosocial well‐being is
more likely to be a cause than a consequence of pathological gaming. Our
longitudinal analyses thereby confirmed the causal interpretations from
most cross‐sectional studies that assumed that well‐being is an antecedent
of pathological gaming (e.g., Chak and Leung, 2004; Ko et al., 2005; Parsons,
2005). However, our findings question interpretations from other cross‐
sectional studies, which suggested a detrimental effect of online game
addiction on, for instance, the development of social skills (e.g., Chiu, Lee, &
Huang, 2004; Lo, Wang, Fang, 2005).
In light of these causal interpretations, some researchers have
expressed doubts whether pathological gaming actually presents a primary
condition in itself, or whether it is merely symptomatic of other underlying
conditions or problems (e.g., Wood, 2008; Shaffer, Hall, & Van der Bilt,
2000). Since our findings indicate that pathological gaming is generally a
consequence of decreased psychosocial well‐being, we could argue that this
behavior is a symptom of pre‐existing psychosocial vulnerabilities.
However, the finding that pathological gaming also causes an increase in
loneliness suggests that pathological gaming is not merely a symptom, but
may present a genuine (primary) problem in itself that elicits at least one
negative psychosocial consequence.
Because social incompetence, loneliness, and low self‐esteem
increase pathological gaming, addressing these psychosocial problems
should reduce the chances of adolescents developing this type of
pathological behavior. Therefore, treatment and prevention might focus on
activities that stimulate the development of social skills that help build self‐
esteem, and improve social contacts in a non‐gaming environment.
Preventing or controlling pathological gaming is of particular importance
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during adolescence, because this is a pivotal time in which youth face many
developmental tasks that could form the basis of their life and career
satisfaction in adulthood. Furthermore, since all sorts of addictions and
dependencies identified in adults commonly start in adolescence or young
adulthood (Wagner & Anthony, 2002), it seems advisable that parents
handle signs of pathological gaming as soon as they arise.
Nevertheless, it is important that we do not overstate the dangers
of playing computer and video games. Our study indicated that adolescents’
time spent playing video games was not related to their psychosocial well‐
being. Therefore, playing games does not decrease well‐being, nor does
lower well‐being necessarily lead to increased use of games. However,
some adolescents with pre‐existing psychosocial vulnerabilities are more
easily drawn into pathological involvement with this form of recreation.
For these adolescents, virtual achievements and contacts may become
more important than real‐life experiences, causing them to forgo real‐life
interaction and participation in social activities which could isolate this
already vulnerable group even more.
Regarding the effect of self‐esteem on pathological gaming, the
change from significant to non‐significant when a bootstrap was applied
should be interpreted with caution as two different tests of significance
resulted in different outcomes. This could indicate that our measure of self‐
esteem was not robust, or simply that the uneven distribution of both self‐
esteem and pathological gaming affected the generalizability of our results.
However, contrary to self‐esteem, the uneven distribution of pathological
gaming scores was expected, and possibly inherent to all sorts of
pathological behavior, as the majority of the population is not expected to
show signs of behavioral disorders. It is also important to note that our
findings pertain only to Dutch adolescents. Although recent studies have
shown similar patterns of pathological game use among adolescents in
Germany (Batthyány, Müller, Benker, & Wölfling, 2009), and in the US
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(Gentile, 2009), further research is needed to verify if the psychosocial
causes and consequences for adolescents in other western and non‐
western countries are similar to those found among adolescent gamers in
the Netherlands. Future research could also examine how family
circumstances play into pathological gaming and how pathological gamers
progress into young adulthood, when they are expected to become
independent from their parents, find employment or attend higher
education.
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Abstract
Studies have shown that pathological involvement with computer or video
games is related to excessive gaming binges and aggressive behavior. Our
aims for this study were to longitudinally examine if pathological gaming
leads to increasingly excessive gaming habits, and how pathological gaming
may cause an increase in physical aggression. For this purpose, we
conducted a two‐wave panel study among 851 Dutch adolescents (49%
female) of which 540 played games (30% female). Our analyses indicated
that higher levels of pathological gaming predicted an increase in time
spent playing games six months later. Time spent playing violent games
specifically, and not just games per se, increased physical aggression.
Furthermore, higher levels of pathological gaming, regardless of violent
content, predicted an increase in physical aggression among boys. That this
effect only applies to boys does not diminish its importance, because
adolescent boys are generally the heaviest players of violent games and
most susceptible to pathological involvement.
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The Effects of Pathological Gaming on Aggressive Behavior
Although pathological use of computer or video games is not officially
recognized as a clinical disorder, studies have consistently shown that a
small group of players spend excessive amounts of time on games and
display

numerous

symptoms

of

pathological

behavior,

such

as

preoccupation, withdrawal, loss of control, and interpersonal or
intrapersonal conflicts (e.g., Charlton & Danforth, 2007; Gentile, 2009;
Grüsser, Thalemann, & Griffiths, 2007). The main difference between
excessive and pathological gaming is that excessive gaming reflects
behavior that is disproportionate but not necessarily problematic, whereas
pathological gaming is defined as the persistent inability to control
excessive gaming habits despite associated social or emotional problems
(Lemmens, Valkenburg, & Peter, 2009). In general, adolescents are more
likely to show signs of pathological gaming than any other age group
(Griffiths, Davies, & Chappell, 2004; Griffiths & Wood, 2000; Ha et al.,
2007). Male adolescents in particular are more likely to play games
excessively and are more prone to pathological gaming than adolescent
girls are (Chiu, Lee & Huang, 2004; Gentile, 2009; Grüsser, Thalemann,
Albrecht & Thalemann, 2005; Ko, Yen, Chen et al., 2005). Because of its
relatively high prevalence among adolescents, this age group is considered
particularly vulnerable to any negative effects that pathological gaming has
on players.
If adolescents show signs of pathological involvement with
computer or video games, there is an expected increase in the frequency
and duration of gaming sessions. Although numerous studies have shown
strong correlations between excessive gaming habits and pathological
involvement (e.g., Charlton & Danforth, 2007; Gentile, 2009), to date, no
study has examined whether pathological gaming causes gaming binges to
exacerbate over time. Therefore, one aim of the current study was to
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longitudinally examine whether pathological gaming among adolescents
predicted an increase in the frequency and duration of gaming sessions.
The prolonged inability to control excessive gaming habits coupled with
the willingness to sacrifice progressively more in order to continue playing
is likely to cause disruptions in the lives of players due to displacement of
other important activities, such as educational pursuits or interpersonal
contacts (Chiu, Lee, & Huang, 2004, Griffiths & Davies, 2005).
The occurrence of social and emotional problems is considered a
crucial feature in distinguishing addictions from excessive habits (LaRose,
Lin, and Eastin, 2003). Therefore, studies that have applied survey scales to
measure pathological gaming have generally included items concerning
various problems and conflicts arising from gaming habits (e.g., Charlton &
Danforth, 2007; Salguero & Moran, 2002). This does not mean that all sorts
of problematic behavior or negative emotional states are inherently
associated with this type of pathological behavior. For instance, lower
psychosocial well‐being is generally regarded as an antecedent of
pathological involvement with (online) games (Lo, Wang & Fang, 2005;
Seay & Kraut, 2007), whereas aggressive behavior is generally considered a
consequence of pathological gaming (Caplan, Williams, & Yee, 2009;
Grüsser et al., 2007; Kim, Namkoong, Ku, & Kim, 2008). For adolescent
gamers and their families, this increase in aggressive outbursts is arguably
the most problematic consequence of pathological gaming. Therefore,
theoretical explanations of how pathological gaming may cause aggressive
behavior warrant further examination.
One possible explanation is grounded in the fact that interpersonal
aggression can be a consequence of all sorts of addictive behaviors, such as
substance dependence (Giancola, Martin, Tarter, Pelham, & Moss, 1996),
alcohol dependence (Pihl & Peterson, 1995), and pathological gambling
(Parke & Griffiths, 2005). There is mounting evidence that this aggression
may be caused by craving and withdrawal symptoms following from
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abstinence after prolonged use (Hoaken & Stewart, 2003). In general,
withdrawal symptoms cause deficiencies in self‐control that are conducive
to all sorts of addictive behaviors and may induce relapse after treatment
(Baumeister, 2003). Among adolescents, deficits in self‐control, lack of
reflection and/or insensitivity to consequences can lead to unprovoked and
disproportionate acts of physical aggression due to decreased functioning
of behavioral inhibition (Atkins & Stoff, 1993). Similarly, studies have
shown that when parents attempt to restrict their children’s pathological
use of games, these attempts are often met with hostility and aggression
(Young, 2009). Therefore, aggressive behavior in adolescent players may
be partly caused by symptoms inherent to pathological gaming, such as
craving for addiction‐related stimuli (i.e., games) and withdrawal
symptoms when they are forced not to play.
Another explanation why pathological gaming may cause an
increase in aggressive behavior concerns the aggression‐inducing long‐
term effects of pathological involvement with violent games. Several
longitudinal survey studies have indicated that time spent on violent games
specifically, and not just any games, causes an increase in aggressive
behavior (Anderson et al., 2008; Gentile & Gentile, 2008; Möller & Krahé,
2009). According to the General Aggression Model, use of violent video
games can reinforce aggressive scripts, perceptual schemata, aggressive
attitudes, and aggression desensitization (e.g., Anderson & Bushman,
2002). By constantly rewarding players for violent actions, automated
aggressive knowledge structures and emotional desensitization to violent
stimuli are learned (Carnagey & Anderson, 2005). For instance, when
playing a violent game, such as a first person shooter, relentlessly shooting
and killing opponents is not only rewarded, it is in fact necessary for a
player’s virtual survival. The more these aggressive actions are rehearsed,
the greater their impact on hostile emotion and aggressive thinking
(Carnagey & Anderson, 2005). Thus, if adolescents show pathological
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involvement with violent games specifically, they may start displaying more
aggressive behavior because their excessive involvement with these games
has taught them that aggressive responses are an acceptable way to resolve
conflicts (e.g., Möller & Krahé, 2009).
Although previous studies generally assumed that pathological
gaming has an effect on aggressive behavior, and not vice versa (e.g.,
Caplan et al., 2009; Grüsser et al., 2007; Kim, et al., 2008), the cross‐
sectional nature of these studies does not allow for rigorous testing of such
causal assumptions. Furthermore, because these previous studies have not
taken into account whether players were pathologically involved with
violent or non‐violent games, we do not know whether aggressive behavior
may be caused, or aggravated by, the violent content of games. Considering
the effect of time spent playing violent games on physical aggression that
was found in previous longitudinal studies (e.g., Anderson et al., 2008;
Gentile & Gentile, 2008; Möller & Krahé, 2009), we assumed that both
pathological and non‐pathological involvement with violent games would
increase physical aggression among adolescent gamers.
Despite the fact that previous studies have consistently shown that
girls are much less likely to play violent games than boys (e.g., Gentile,
Lynch, Linder, & Walsh, 2004; Möller & Krahé, 2009), these studies have
also shown that if girls played violent games, the effects on aggressive
behavior were not different from the effects on boys. Because boys are
much more likely to play violent games, we expect that boys are also more
likely to show pathological involvement with violent games, which makes
them more prone to aggression‐inducing effects of violent content.
Therefore, our final aim was to examine whether the effect of pathological
gaming on physical aggression was different between adolescent girls and
boys.
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The Current Study
This study aims to expand our understanding of adolescents’
excessive and pathological involvement with computer or video games and
how this behavior is related to physical aggression. Specifically, the current
longitudinal study had four main aims. Our fist aim was to examine
whether pathological gaming among adolescents predicted an increase in
the frequency and duration of gaming sessions. Our second aim was to
determine if pathological gaming causes an increase in physical aggression.
Our third aim was to examine whether the effect of pathological gaming on
physical aggression is caused, or aggravated by, violent content of games.
Our final aim was to examine whether the possible effects of pathological
gaming on physical aggression were different between adolescent girls and
boys. For this purpose, we conducted a two‐wave panel study among 540
game‐playing adolescents from the Netherlands (30% girls).
Method
Sample
In December 2008, 1,024 adolescents from four schools of
secondary education in both urban and suburban districts in the
Netherlands participated in the first wave of a two‐wave longitudinal
survey study (51% boys). Students were from various socio‐economic and
cultural backgrounds, with ages ranging between 11 and 17 years, (mean
age = 13.9, SD = 1.4). Six months later, in June 2009, we fielded the second
wave among 941 adolescents (mean age 14.3, SD = 1.4). In total, 851
respondents (90% from wave 2) were matched between waves (i.e.,
corresponding names or student numbers, see procedure below). When
respondents indicated that they had not played a computer or video game
in the past month, they were exempt from filling in any game‐related
questions. In the first wave, 76% (N = 781) of the respondents played
games (37% girls and 63% boys). In the second wave, 68% (N = 639)
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played games (33% girls and 67% boys). Because the analysis technique
we used (see data analysis below) does not accept missing cases, we could
only include respondents who played games in both waves (N = 547).
Respondents with more than two missing values on a variable were
eliminated from further analysis (N = 7). For respondents with one or two
missing values, we replaced the missing value by that respondent’s mean
score on that specific variable. Out of our initial 851 matched respondents
(51% boys), 540 game‐playing respondents (70% boys) were included in
our analyses.
Procedure
In both waves, a paper‐and‐pencil survey was distributed during
school hours after acquiring consent from the schools, teachers and
respondents’ parents (i.e., parents were informed about the study and
could reply if they refused to have their child participate). Consent rates for
participation were 100%. In order to match responses from the two waves,
respondents were required to fill in either their name or their personal
student number. Respondents were assured that their answers would be
analyzed only by the principal investigators, and not shown to their
teachers or parents. Most participants completed the survey within 20
minutes and received a small present for their participation.
Measures
Pathological

gaming.

To

measure

respondents’

level

of

pathological gaming, we used a 7‐item game addiction scale developed by
Lemmens et al. (2009), which is based on the DSM IV‐criteria for
pathological gambling previously adapted by Griffiths (2005). This scale
included one item for each of the seven underlying criteria of pathological
gaming: (1) Salience: “Did you spend all day thinking about a game?” (2)
Tolerance: “Did you start spending increasing amounts of time on games?”
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(3) Mood modification: “Have you played games to forget about real life?”
(4) Relapse: “Have others unsuccessfully tried to reduce your game use?”
(5) Withdrawal: “Did you feel bad when you were unable to play?” (6)
Conflict: “Did you have fights with others (e.g., family, friends) over your
time spent on games?” (7) Problems: “Have you neglected other important
activities (e.g., school or work) to play games?” Every item was preceded by
the statement: “During the last six months, how often…” Players rated all
items on a 5‐point scale: 1 (never), 2 (rarely), 3 (sometimes), 4 (often), 5
(very often). Exploratory factor analysis (EFA) indicated that the game
addiction scale was unidimensional in both waves, explaining 43% of the
variance in wave 1, and 48% in wave 2. The 7‐item scale had Cronbach’s
alphas of .77 (M = 1.82, SD = .64) in the first wave, and .81 (M = 1.68, SD =
.62) in the second wave.
Because it is increasingly believed that mental and behavioral
disorders can best be understood as scores on a continuum (e.g., Satcher,
2000), we conceptualized pathological gaming as a continuum, instead of
using an arbitrary cut‐off point to determine if someone is addicted or not.
Therefore, contrary to earlier studies (e.g., Charlton & Danforth, 2007;
Gentile, 2009), we performed no dichotomous comparisons (i.e., game
addicts versus non‐addicts), but used the individual mean score on the 7‐
item game addiction scale as an indicator of pathological gaming severity
(means ranged from 1 through 4.43 across waves). Respondents’ mean
scores were not distributed normally, as indicated by the Shapiro‐Wilk test.
In both waves, mean scores on the game addiction scale were positively
skewed. Specifically, 25% (N = 138) in wave 1, and 38% (N = 208) in wave
2, had a mean score below 1.3, thereby indicating that a large group of
adolescent gamers generally never experienced signs of pathological
gaming. Conversely, 6% (N = 34) in wave 1, and 4% (N = 21) in wave 2, had
a mean score of 3 or higher on the game addiction scale, which makes it
reasonable to assume that a small group of gamers experienced most signs
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of pathological gaming at least sometimes during the past six months.
Time spent on games. We asked three sets of questions regarding
respondents’ time spent playing games on different platforms (PCs,
consoles, or handheld gaming devices). First we asked “How many days a
week do you play games on a console/pc/handheld”. Followed by ”On an
average day that you play games on a pc/console/handheld, how much
time do you spend playing?” The weekly time spent on computer or video
games was measured by multiplying the days per week by the number of
hours per day spent on these activities. Adolescents generally spent more
time playing on a PC (M = 5.7, SD = 7.0) than on game consoles (M = 4.2, SD
= 5.4) or handheld gaming devices (M = 1.4, SD = 3.0). Overall time spent on
games was calculated by combining the weekly time spent on PCs,
consoles, and handheld gaming devices. Weekly time spent on games
ranged from 15 minutes through 77 hours per week, with an average of
11.3 hours per week (SD = 10.1) across waves. A small group of
respondents (4%, N = 22) indicated playing computer or video games
every day for at least 5 hours or more across waves.
Violent game play. Following weighted measures of violent video
game play (e.g., Gentile & Gentile, 2008; Möller & Krahé, 2009), we created
a weighted score to determine the relative amount of time spent on violent
games. Respondents were asked “Which games have you played the most
during the last six months?” Respondents could report up to three titles,
and indicate whether each game was primarily played online or offline. In
wave 1, more than 98% of respondents (97% in wave 2) mentioned at least
one game title, 83% mentioned two game titles (84% in wave 2), and 54%
named three titles (57% in wave 2). All game titles were analyzed and
coded for violent content using the Pan‐European Game Information
(PEGI) online database. Similar to the Entertainment Software Rating
Board (ESRB) in the US, PEGI provides detailed recommendations
regarding the age suitability of game content in the form of age labels and
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content descriptors on game packages for over 10.000 computer and video
games in thirty European countries (PEGI, 2010).
In the current study, games were considered violent when PEGI had
labeled them with a “violence” content descriptor, indicating that the game
contains depictions of violence, and an age rating of 12, 16 or 18. Games
with a violent descriptor and an age rating lower than 12 (e.g., Bomberman,
Ratchet & Clank) were considered fantasy violence and not coded as violent
games. In total, approximately 850 unique titles were mentioned, resulting
from 2524 games being played across waves. 16% of these games consisted
of so‐called “casual games” (81% online‐only) not rated by PEGI because
these games are not available through retail. Although some of these casual
games may contain violence, they were not coded as violent games.
Another 2% were non‐descriptive platform names (e.g., DS, Wii) also coded
as non‐violent. In total, more than 2000 games, totaling approximately 650
unique titles, were examined for violent content and age classification
using the PEGI database. Out of the 2524 games mentioned by participants
across waves, 52% (N = 1301) was coded as non‐violent either because
they had a PEGI age rating of 12 or lower without a violence descriptor
(33%), because they were either casual games or online‐only games, and
therefore not rated in the PEGI database (16%), or because they were non‐
descriptive platform names (2%). In total, 1223 games (48%) were coded
as violent games, either because they had a PEGI age rating of 12 with a
violence descriptor (16%), a PEGI age rating of 16 (17%), or because they
had a PEGI age rating of 18 (15%). All games with an age rating of 16 or 18
had a PEGI violence descriptor.
The number of violent games reported by each respondent (range
0‐3) was divided by the total number of games reported (range 0‐3),
thereby creating a weighted score of the relative number of violent games
played (0, .33, .50, .67, or 1). 40% of respondents had a relative score of 0
(N = 214 in wave 1, N = 219 in wave 2), indicating that they generally did
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not play violent games. In contrast, 23% of respondents had a relative
score of 1 (N = 125 in wave 1, N = 127 in wave 2) indicating that they
generally only played violent games. In order to create a weighted score of
time spent playing violent games, we multiplied the relative amount of
violent games by respondents’ weekly time spent on games, thereby
creating a weighted measure of time spent on violent games for wave 1 (M
= 7.03, SD = 9.98) and wave 2 (M = 5.80, SD = 9.83).
Physical aggression. Aggression has been defined as physical or
nonphysical behavior directed toward harming or injuring another living
being who is motivated to avoid such treatment (Baron & Richardson,
1994). Since violent games focus almost exclusively on physical acts of
violence, effects are expected to show up primarily on physical aggression
as an outcome measure. Therefore, in line with previous studies on
aggression (e.g., Huesmann & Taylor, 2006) we focused on self‐reported
forms of physical aggression that pose a significant risk of injury to victims.
Aggressive behavior was measured using seven items from the Physical
Aggression

Subscale

from

Buss

and

Perry’s

(1992)

Aggression

Questionnaire. All seven items measured acts of physical aggression
towards others (e.g., fighting, punching). Respondents were asked to reflect
on the past six months when responding to items, such as: “There are
people that pushed me so far that we came to blows” and “Once in a while I
can't control the urge to strike another person.” Response categories
ranged from 1 (totally disagree) to 5 (totally agree). Exploratory factor
analysis (EFA) indicated that the scale was unidimensional, explaining 63%
of the variance in wave 1 and 65% in wave 2. Cronbach’s alpha for this
scale was .89 in the first wave (M = 2.11, SD = .95) and .91 in the second
wave (M = 2.10, SD = .96). The scale items were averaged to create the
measure for physical aggression.
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Data Analysis
We tested for causal‐correlational relations using autoregressive
cross‐lagged panel models in structural equation modeling (Amos 7.0).
These autoregressive effect models eliminate a considerable proportion of
potentially confounding variance and increase the validity of the influence
of specific predictors at time 1 on outcomes at time 2 (Schlüter, Davidov, &
Schmidt, 2006). For the latent constructs aggression and pathological
gaming, item parcels served as indicators. Item parcels generally lead to
more parsimonious models, reduce the chances for double loadings to
occur, diminish the impact of the various sources of sampling error, and are
less likely than individual items to violate the assumption of normal
distribution (e.g., Little, Cunningham, Shahar, & Widaman, 2002). The items
from each construct were distributed over two parcels using the factorial
algorithm (see Rogers & Schmitt, 2004, for a description of this procedure).
Results
Descriptive Results
Games played. Across waves, the most popular games were Call of
Duty (Modern Warfare and World at War, N = 237, 12% of games), Grand
Theft Auto (GTA III, San Andreas, and GTA IV, N = 203, 10% of games), and
FIFA (FIFA 2008 and FIFA 2009, N = 194, 10% of games). The most popular
games overall were identical to the most popular games among male
gamers, and most of these were violent. The most popular games among
female gamers (N = 159) were non‐violent games, such as online casual
games (e.g., GoSupermodel, Bubble Trouble, N = 181, 31% of games
mentioned by girls), and The Sims (The Sims 1, 2, and 3, N = 77, 13% of
games mentioned by girls). Approximately 58% of all games were
predominantly played online. Respondents’ age was not related to the PEGI
age ratings of their favorite games, and 42% of respondents reported
playing at least one game that was over their age limit.
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Correlations within and between Waves
Zero‐order correlations for all relevant variables are displayed in
Table 1. Age of respondents (M = 14.1, SD = 1.34) did not show any
significant correlation with the variables and was therefore not reported in
the table. As the first column of Table 1 shows, female gamers showed less
physical aggression, spent less time on games, played less violent games,
and showed lower levels of pathological gaming than male adolescent
gamers did. Time spent on games, violent game play, and pathological
gaming were all correlated with aggressive behavior both within and
between waves. Pathological gaming was also correlated between waves (r
= .61, p < .001).
Table 1. Correlations within and between Waves 1 and 2 (N=540)
Gender

Physical
Aggression

Time Spent
on Games

W1

W1

W2

W2

Time Spent on
Violent Games
W1

W2

Physical
Aggression

W1

‐.22

1

W2

‐.34

.60

1

Time Spent
on Games

W1

‐.33

.24

.21

1

W2

‐.32

.19

.19

.58

1

Time Spent on
Violent Games

W1

‐.40

.21

.23

.77

.54

1

W2

‐.33

.19

.19

.48

.88

.61

1

Pathological
Gaming

W1

‐.24

.33

.29

.51

.41

.48

.35

W2

‐.23

.20

.30

.35

.45

.34

.36

Note: Gender is coded boys 0, girls 1.
All correlations are significant at p < .001
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CrossLagged Effect of Pathological Gaming on Gaming Habits
The correlations from table 1 indicated a strong correlation
between pathological gaming and the frequency and duration of gaming
sessions (r = .51 in wave 1, and r = .45 in wave 2, ps < .001). Our first aim
was to examine whether higher levels of pathological gaming in wave 1
predicted an increase in the frequency and duration of gaming sessions in
wave 2. For this purpose we tested an autoregressive structural equation
model (Cole & Maxwell, 2003; Schlüter, Davidov, & Schmidt, 2006) as
displayed in Figure 1. The latent construct pathological gaming was
estimated from two item‐parcels not shown in the figure. Fit indices for this
model were acceptable, χ2 (10, N = 540) = 32.9, p < .001, CFI = .98, RMSEA =
.065 (90% CI: .041; .091). As this figure shows, pathological gaming in wave
1 predicted an increase in time spent on games in wave 2 (β = .19, B = 3.48,
SE = .904, p < .001). Time spent on games in wave 1 did not predict
pathological gaming in wave 2 (β = ‐.05, B = ‐.01, SE = .002, p = .33). These
findings indicated that higher levels of pathological gaming predicted a
significant increase in the frequency and duration of gaming sessions six
months later.
Figure 1. Standardized regression weights and covariances of pathological
gaming and time spent on games between waves 1 and 2
Time Spent on
Games
Wave 1
.57 c

.46

c

.19 c

Pathological
Gaming W1

Time Spent on
Games
Wave 2

R

Pathological
Gaming W2

R

-.05

.78

c

Note: c p < .001
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CrossLagged Effect of Pathological Gaming on Physical Aggression
To investigate the causal relationship between pathological gaming
and physical aggression, we tested an autoregressive structural equation
model as displayed in Figure 2. The ovals represent the latent constructs
pathological gaming and physical aggression, which were estimated from
two item‐parcels not shown in the figure. Fit indices for this model were
acceptable, χ2 (14, N = 540) = 36.2, p = .001, CFI = .99, RMSEA = .065 (90%
CI: .039; .091). As Figure 2 shows, pathological gaming in wave 1 predicted
an increase in aggressive behavior in wave 2 (β = .10, B = .16, SE = .069, p <
.05). The causal‐correlational effect of aggression in wave 1 on pathological
gaming in wave 2 was not significant (β = ‐.06, B = ‐.04, SE = .028, p = .22).
Because our initial analyses indicated that the distribution of pathological
gaming scores was skewed, we applied a bootstrap procedure to our
models to improve the statistical significance of our findings. The bias‐
corrected 95% confidence interval for the regression coefficients indicated
that the effect of pathological gaming on physical aggression remained
significant (B = .19, SE = .098, p = .03). These results show that higher levels
of pathological gaming caused an increase in physical aggression six
months later, but not vice versa.
In order to examine whether pathological involvement with violent
or non‐violent games influenced the effect of pathological gaming on
physical aggression, we first dichotomized the weighted score of the
relative number of violent games played in wave 1 (0, .33 = preference non‐
violent games; .67, 1 = preference violent games). Relative violent scores of
.5 indicated that these respondents had reported two favorite games, one
violent, and one non‐violent. Because these specific scores did not indicate
a preference for either violent or non‐violent games, respondents with a
score of .5 were omitted from this analysis (N = 38). Next, we performed
multi‐group analysis (Jaccard & Wan, 1996) to the model presented in
Figure 2, in order to test whether observed differences in the structural
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weights for the path between pathological gaming wave 1 and physical
aggression wave 2 were statistically significant between players of mostly
violent games (N = 215) and players of mostly non‐violent games (N =
287).
We estimated a model, in which we did not pose any cross‐group
constraints, i.e., we allowed the causal path between pathological gaming
wave 1 and physical aggression wave 2 to vary between violent gamers and
non‐violent gamers. In a subsequent model, we constrained this path to be
equal across gamers. We tested whether the fit of the constrained model
differed from the fit of the unconstrained model. A significant change in the
model fit would indicate that the constrained path differed between violent
and non‐violent gamers, thereby indicating moderation. Multi‐group
analyses showed no significant chi‐square change (Δχ2 (N = 502) = .38, p =
.54). These findings indicated that the effect of pathological gaming on
physical aggression was not significantly affected by the violent or non‐
violent content of games.
Figure 2. Standardized regression weights and covariances of pathological
gaming and aggression between waves 1 and 2

.76 c

Pathological
Gaming W1

.36 c

R

Aggression
Wave 2

R

.10 a

-.06
Aggression
Wave 1

Pathological
Gaming W2

.63

c

Note: a p < .05 ; c p < .001
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CrossLagged Effect of Violent Game Play on Physical Aggression
In order to examine whether the effect of playing violent games on
aggressive behavior that was found in previous studies also held for our
sample of adolescents, we tested two autoregressive models. We examined
the effects of time spent on games and time spent on violent games, as
displayed in Figure 3. The rectangular boxes marked Game Play represent
one of the two manifest constructs: time spent on games, or time spent on
violent games. Coefficients for these constructs are separated by a slash.
Both model fit indices were acceptable; time spent on games: χ2 (5, N =
540) = 16.7, p = .001, CFI = .99, RMSEA = .066, 90% CI: .03‐1.0, and time
spent on violent games: χ2 (5, N = 540) = 15.8, p = .001, CFI = .99, RMSEA =
.063, 90% CI: .03‐1.0.
Figure 3. Autoregressive model of the causal relationships between game
play and aggressive behavior.

.56 c / .59

Game Play
Wave 1

.24 c / .23 c

Aggression
Wave 1

Game Play
Wave 2

R

Aggression
Wave 2

R

.06 / .09 b

.06 / .06

c

.65 / .65

c

Note: Coefficients before the slash (/) are for time spent on games,
coefficients after the slash are for time spent on violent games.
b

p < .01 ; c p < .001
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As Figure 3 shows, the causal‐correlational effect of time spent on
games in wave 1 on physical aggression in wave 2 (β = .06, B = .01, SE =
.003, p = .09) was not significant. The causal‐correlational effect of
aggression in wave 1 on time spent on games in wave 2 (β = .06, B = .75, SE
= .462, p = .10) was also not significant. However, time spent on violent
games in wave 1 showed a significant causal‐correlational effect on
physical aggression in wave 2 (β = .09, B = .01, SE = .003, p < .01), but
physical aggression in wave 1 did not have a causal‐correlational effect on
violent game play in wave 2 (β = .06, B = .63, SE = .411, p = .12). These
results indicate that time spent on games in general did not increase
physical aggression, but playing violent games did cause an increase in self‐
reported physically aggressive behavior.
Gender Moderator Analyses
The zero‐order correlations from Table 1 indicated that gender
influenced all game play variables and physical aggression. Across waves,
male gamers spent an average of 13.6 hours (SD = 10.7) per week on
games, which is much more than female gamers, who spent an average of
5.5 hours (SD = 5.6) per week on games, t (536) = 9.06, p <.001. Similarly,
levels of pathological gaming were lower for girls (M = 1.52, SD = .59) than
for boys (M = 1.85, SD = .47), t (536) = 6.18, p <.001. Regarding use of
violent games, we found that only 7% of the favorite games reported by
girls were coded violent, whereas 57% of the games reported by boys were
coded violent games. Similarly, across waves, time spent on violent games
was much lower for girls (M = .78, SD = 3.6) than for boys (M = 8.75, SD =
9.33), t (536) = 10.40, p <.001. Gender also influenced self‐reported
physically aggressive behavior across waves, with boys (M = 2.14, SD = .76)
showing more physical aggression than girls (M = 1.61, SD = .62), t (536) =
7.62, p <.001.
Because of these gender differences, our next aim was to examine
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whether gender moderated the effects on physical aggression found in our
models (i.e., the effects of pathological gaming on physical aggression, and
the effect of violent game play on physical aggression). To do so, we
performed multi‐group analysis to test whether observed differences in the
structural weights are statistically significant between genders. We
examined whether gender moderated the effect of violent game play on
physical aggression by constraining the path between violent game play in
wave 1 and aggression in wave 2 (Figure 3). Multi‐group analyses indicated
no significant chi‐square change (Δχ2 (N =540) = 3.01, p = .08). Similar to
previous studies, our findings showed that although girls were much less
likely to play violent games, the effect of playing violent games on physical
aggression was not significantly different between girls and boys.
Because girls were generally not likely to play violent games, we
expected that any pathological involvement among girls would likely be
with non‐violent games. Thus, respondents’ gender could moderate the
effect of pathological gaming on physical aggression. We examined whether
gender moderated the effect of pathological gaming on physical aggression
by constraining the path between pathological gaming in wave 1 and
physical aggression in wave 2 (Figure 2). Multi‐group analyses indicated a
significant chi‐square change (Δχ2 (N =540) = 15.79, p < .001). Among male
gamers, higher levels of pathological gaming predicted an increase in
physical aggression six months later (β = .13, B = .20, SE = .084, p = .02).
However, among female gamers, higher levels of pathological gaming
predicted an unexpected decrease in physical aggression six months later
(β = ‐.24, B = ‐.35, SE = .115, p < .01).
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Discussion
Based on the definition for pathological gambling from the DSM
(APA, 2000), pathological gaming is defined as the persistent and recurrent
inability to control excessive gaming habits despite associated social
and/or emotional problems (Lemmens et al., 2009). Several cross‐sectional
studies have shown that a small group of predominantly male adolescent
gamers display numerous signs of pathological gaming while spending
excessive amounts of time on games (e.g., Charlton & Danforth, 2007;
Gentile, 2009). Although many studies have implicitly assumed that
pathological involvement leads to increasingly excessive gaming binges, the
cross‐sectional nature of these studies cannot decisively demonstrate
whether pathological gaming is indeed progressive, causing excessive
gaming habits to exacerbate over time. Similarly, cross‐sectional studies
that have shown a relationship between pathological gaming and
aggressive behavior have generally assumed that pathological involvement
causes an increase in aggressive behavior (Caplan et al., 2009; Grüsser et
al., 2007; Kim et al., 2008). However, because no longitudinal studies on the
relation between pathological gaming and aggressive behavior exist, the
effect of pathological gaming on aggressive behavior has never been
decisively demonstrated. Furthermore, since previous studies have not
taken the content of games into account, we do not know whether
aggressive behavior is caused, or possibly aggravated by, pathological
involvement with violent games. The present study is the first to address
these issues by longitudinally examining the causal relations between
pathological gaming, excessive gaming, and physical aggression among 540
adolescent gamers.
Our study yielded three main findings. First, we found that higher
levels of pathological gaming predicted a substantial increase in the
frequency and duration of gaming sessions six months later. This indicates
that pathological gaming may be considered progressive, and if this
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behavior is not controlled or reduced, excessive gaming habits could
exacerbate over time, which will likely lead to problems by displacing other
important activities (e.g., Griffiths & Davies, 2005). Conversely, spending
time on games did not predict an increase in pathological involvement,
which could indicate that playing computer and video games is not
inherently addictive. Second, we found that higher levels of pathological
gaming predicted an increase in self‐reported physical aggression six
months later, regardless of whether players were involved with violent or
non‐violent games. However, this effect was found only for adolescent
boys. Adolescent boys predominantly played violent games, with the
greater part of their favorite games showing realistic violence considered
inappropriate for any adolescent under 18. Therefore, pathological
involvement among boys was likely to be with violent games, which may
have aggravated the effect on physical aggression. Third, in agreement with
previous longitudinal studies, we found that time spent playing violent
games specifically, and not just time spent playing games, caused an
increase in aggressive behavior (Anderson et al., 2008; Gentile & Gentile,
2008; Möller & Krahé, 2009). This shows that the violent content of games
was predictive of future physical aggression. Similar to these studies, we
found no support for the reciprocal relation reported by Slater et al (2003),
meaning that individual levels of physical aggression did not predict future
time spent on violent games. In sum, these findings underline the negative
effects of pathological gaming on adolescent gamers, especially if it involves
violent games
In general, pathological involvement with computer or video games
seems mostly restricted to adolescent boys. In line with previous findings,
the vast majority of adolescent girls showed neither signs of excessive nor
pathological gaming (e.g., Griffiths et al., 2004). Furthermore, only a very
small minority of female gamers played violent games, and even if
adolescent girls played violent games, they spent much less time on them
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than boys did. This gender difference in violent game play may have
attributed to the gender differences in the effect of pathological gaming on
physical aggression. Contrary to boys, pathological gaming among
adolescent girls actually predicted a decrease in self‐reported physical
aggression. Similar to the effects of playing violent games on aggression
(e.g., Möller & Krahé, 2009) previous research has also shown a parallel
effect: playing social games tends to increase pro‐social thoughts and
behavior (Gentile et al., 2009). Therefore, girls' pathological involvement in
distinctively non‐violent, arguably social games (e.g., The Sims), could
explain the reduction in physical aggression six months later.
For male adolescent gamers, pathological involvement with
predominantly violent games may explain some of the effect on physical
aggression, but our moderation analyses indicated that pathological
gaming predicted an increase in physical aggression regardless of violent
content. As we previously concluded, high levels of pathological
involvement lead to increasingly excessive amounts of time spent on
games, which likely leads to displacement of other important activities
such as school or homework. These progressive gaming habits may
eventually cause problems at school and conflicts with their parents. When
attempts are made to stop this excessive behavior, withdrawal symptoms
following from abstinence after prolonged use can lead to irritability and
aggression (e.g., Young, 2009). This could cause adolescents to behave
hostile and aggressive in situations where they cannot play, for instance at
school, or at home when their parents attempt to restrict them from
playing. In turn, this could provide an alternate explanation for the increase
in physically aggressive behavior following pathological involvement with
games, regardless of the violent content.
The practical implications of these findings may be somewhat
disconcerting because they could lead parents to assume that aggressive
behavior can be avoided as long as they do not interfere with pathological
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gaming habits. However, not interfering in order to avoid aggressive
reactions and conflicts will exacerbate excessive gaming habits and likely
increase associated problems. Furthermore, all addictions and pathological
behavior identified in adults commonly start in adolescence or young
adulthood (e.g., Wagner & Anthony, 2002). Thus, if signs of pathological
gaming among adolescents are not handled properly, this progressive
condition may cause serious problems as these gamers progress into young
adulthood, when they are expected to become independent from their
parents, find employment or attend higher education.
The current study expanded on research from previous studies by
using a more objective rating system to determine whether a game could
be considered violent or non‐violent, rather than subjective assessments of
violent content (e.g., Anderson et al., 2008; Möller & Krahé, 2009).
However, this dichotomization of violent‐ or non‐violent games may have
come at the cost of some variance, thereby possibly limiting our effect sizes.
Other limitations of our study include the reliance on self‐report measures
for physical aggression and pathological gaming, both of which are much
more common among adolescent boys. Our focus on physical aggression
also limits our understanding of the development of other types of
aggressive behavior that were not analyzed in the current study, such as
social and relational aggression, which may be more prominent among
adolescent girls. Nevertheless, our two‐wave panel study of Dutch
adolescents has broadened the degree of reasonable generalization for the
effects of violent games on physically aggressive behavior. Our study has
also provided evidence that pathological gaming causes an increase in
physical aggression among adolescent boys. The finding that pathological
gaming only affects physical aggression among boys does not diminish its
importance because adolescent boys are generally the most devoted group
of violent game players and most susceptible to pathological involvement.
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Summary and Main Conclusion

Computer and video games have become an indispensable part of
adolescent daily life. For the vast majority of adolescents, this form of
interactive entertainment provides nothing but positive and enjoyable
experiences. Some players however, enjoy games so much that they will
spend excessive amounts of time playing, feel stressed and anxious when
they cannot play, and are persistently unable to control their excessive
gaming habits despite detrimental social and emotional consequences. In
short, they display the core symptoms of pathological behavior (e.g., APA,
2000). Because adolescence is a pivotal time for the development of a
coherent sense of self that forms the basis for success and satisfaction in
adulthood, it is crucial that we understand which adolescents are more
likely to become pathologically involved with games, and how pathological
gaming affects adolescent development. Therefore, empirical examination
of the causes and consequences of pathological gaming among adolescents
became the focal point of this research project. The following section
provides a summary for each of the four studies in this dissertation.
Chapter 2: Development and Validation of a Game Addiction Scale for
Adolescents
Before any sort of relation between pathological gaming and other
constructs could be examined, we had to find a valid and reliable method to
quantify the concept of pathological involvement with computer and video
games among adolescents. We opted for the most commonly used method
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in previous studies: adaptation of the diagnostic criteria for pathological
gambling from the DSM‐IV (APA, 2000) as described by Griffiths (2005).
Using three items for each of the seven criteria (i.e., salience, tolerance,
mood modification, withdrawal, relapse, conflict, and problems), we
created a 21‐item game addiction scale. The hypothesized dimensional
structure, reliability and validity of this scale were examined by conducting
surveys among two independent samples of Dutch adolescents aged 12
through 18. In total, 721 game‐playing adolescents (352 from the first
sample and 369 from the second sample) were included in our analyses.
Using structural equation modeling, confirmatory factor analyses
indicated that the 21‐item scale and the shortened 7‐item scale showed
good reliability and internal consistency in both samples of adolescent
gamers. The seven underlying criteria were strongly interrelated and
together measured the higher order construct of pathological gaming. The
game addiction scales also showed good convergent validity, as indicated
by the strong correlations with weekly time spent on games in both
samples. Both scales also showed good criterion validity, as higher scores
on the game addiction scales were correlated with lower life satisfaction,
lower social competence, higher loneliness, and higher aggression. Because
of these solid psychometric properties in two independent samples of
adolescent gamers, the 21‐item scale and the shortened 7‐item scale were
used in all of the following studies in this research project.
Chapter 3: The Relation between Pathological Gaming, Attentional Bias,
and Response Inhibition among Male Adolescents
In our second study we collaborated with researchers from the
Amsterdam Institute for Addiction Research in order to further examine
the validity of the game addiction scale. Previous studies have shown that
all sorts of addictive behaviors are characterized by biases in the
attentional processing of addiction‐related stimuli (e.g., Field & Cox, 2008)
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and an impaired ability to inhibit urges to perform desired behavior (e.g.,
Garavan & Hester, 2007). In order to determine if these behavioral patterns
common to addictive behaviors are also found related to pathological
gaming, we adapted two tasks that measured attentional bias (dot‐probe,
addiction‐Stroop) and one task that measured behavioral inhibition
(go/no‐go). Because of the conceptual similarities between self‐control and
behavioral inhibition, we also added a self‐report measure of self‐control.
Responses on these measures were examined among 92 male adolescent
gamers, and compared to their individual mean scores on the 21‐item game
addiction scale.
Our results indicted that gamers with higher levels of pathological
gaming displayed attentional bias for game‐related cues, and diminished
response inhibition when game‐related cues were presented. Contrary to
neutral cues, game cues were perceived as wanted, thereby eliciting
approach behavior to these stimuli, resulting in impaired inhibitory
responses when these cues were present. Furthermore, we found that
pathological gaming was related to lower levels of self‐control. Thus, this
study provided evidence that the underlying cognitive‐emotional processes
of pathological gaming are similar to clinically recognized addictive
behaviors. These findings imply that, due to their fixation on game‐related
cues, male adolescent gamers with higher levels of pathological gaming
have more difficulty restraining themselves from starting a game when
they should be doing other things on their PC. They may also have more
difficulty disengaging from a game session, and are more likely to fail when
trying to quit or control their excessive gaming habits.
Chapter 4: Psychosocial Causes and Consequences of Pathological
Gaming
Previous cross‐sectional studies, including our own (see chapter 2),
have shown that pathological gaming is related to low psychosocial well‐
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being, as indicated by lower satisfaction with daily life (Wang, Chen, Lin &
Wang, 2008), lower self‐esteem (Ko et al., 2005), lower social competence
(Lo, Wang & Fang, 2005), and higher loneliness (Kim, LaRose, & Peng,
2009). However, very few studies have decisively demonstrated whether
these indicators of psychosocial well‐being are causes or consequences of
pathological gaming. To examine the causal relations, we conducted a two‐
wave panel study among 851 Dutch adolescents (543 gamers) analyzing
the relation between each indicator of well‐being and pathological gaming
using autoregressive cross‐lagged panel models in structural equation
modeling. We also examined whether gender moderated the relations.
Regarding causality, our autoregressive models indicated that
lower social competence, higher loneliness, and lower self‐esteem
predicted an increase in pathological gaming six months later.
Furthermore, we found a reciprocal relation between loneliness and
pathological gaming, indicating that loneliness was both a cause and a
consequence of pathological involvement with games. These psychosocial
causes and consequences were similar for adolescent boys and girls. This
study showed that lower psychosocial well‐being can generally be
considered an antecedent of pathological gaming among adolescents.
However, displacement of real‐world social interaction resulting from
pathological involvement with games is likely to deteriorate existing
relationships. This, in turn, could explain why pathological gaming
increased adolescent gamers’ feelings of loneliness.
Chapter 5: The Effects of Pathological Gaming on Aggressive Behavior
Although it has been implicitly assumed that adolescents who show
signs of pathological gaming will gradually increase the frequency and
duration of gaming binges, this assumption has never been tested in a
longitudinal design. Therefore, our first aim was to examine if higher levels
of pathological gaming predicted an increase in time spent on games six
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months later. Furthermore, previous cross‐sectional studies among
adolescent gamers have suggested that pathological gaming causes an
increase in aggressive behavior (Caplan, Williams, & Yee, 2009; Grüsser,
Thalemann, & Griffiths, 2007; Kim, Namkoong, Ku, & Kim, 2008). However,
the cross‐sectional nature of these studies does not allow for rigorous
testing of such causal assumptions. Moreover, because these studies have
not taken into account whether pathological involvement concerned
violent or non‐violent games, we do not know whether aggressive behavior
is caused, or aggravated by, violent content of games. Thus, our second aim
was to examine the causal relation between pathological gaming and
aggressive behavior, and how this relation may depend on the use of
violent games.
Using the same longitudinal dataset and autoregressive cross‐
lagged panel models as reported in the previous chapter, our analyses
indicated that higher levels of pathological gaming predicted an increase in
the frequency and duration of gaming sessions six months later.
Furthermore, pathological gaming predicted an increase in aggressive
behavior six months later, regardless of whether players were involved
with violent or non‐violent games. However, this effect on aggressive
behavior applied only to adolescent boys. For both genders, we found that
the time spent playing violent games specifically, and not computer or
video games per se, caused an increase in aggressive behavior, which is in
agreement with previous longitudinal studies. Because girls generally did
not play violent games, pathological involvement among girls generally
concerned non‐violent games, which may explain why pathological gaming
reduced aggressive behavior among girls.
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Main Conclusion
During the three years of this research project, public and academic
interest in pathological gaming has increased exponentially. Although the
terminology is still under debate, the general concept of pathological
gaming has gained widespread acceptance among researchers as a
legitimate behavioral disorder (e.g., Gentile, 2009; Young, 2009). The
societal pervasiveness of pathological gaming was illustrated by the
emergence of various 'game addiction clinics' all over the world, that offer
treatment for gamers who require professional help. Unfortunately, the
impact of pathological gaming on society was further emphasized by
several disturbing news reports: ‘Game addiction inspired teen to
matricide’ (BBC, 2009), and ‘Game addicts arrested for starving baby to
death’ (ABC, 2010). Despite evident acknowledgement from the public and
academic sphere, the American Psychiatric Association may decide not to
include 'video game addiction' in the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM‐V, now planned for 2013). In a
recently released draft version, a new category of behavioral addictions is
proposed, in which gambling addiction will be the sole disorder (APA,
2010). It has been recommended that video game addiction and internet
addiction are included in the manual's appendix instead, encouraging
additional research that could lead to their inclusion in future editions.
These preliminary decisions by the APA notwithstanding, we
believe that our research has consistently provided compelling evidence of
the existence and validity of pathological involvement with computer and
video games among adolescent gamers. We defined the concept of
pathological gaming as persistent, recurrent and progressively excessive
involvement with computer or video games that cannot be controlled
despite associated social and/or emotional problems. The extent to which
adolescent gamers show signs of this behavioral tendency can be measured
with a short survey scale consisting of seven criteria that are commonly
148

Summary and Main Conclusion

used

to

identify

clinically

recognized

addictive

behaviors

and

dependencies. Because the game addiction scale proved to be a valid
instrument to assess pathological gaming among adolescents, this scale
was subsequently used to investigate its causes and consequences.
In our studies, pathological gaming was conceptualized as a
continuum, instead of using an arbitrary cut‐off point to determine if
someone is addicted or not. Therefore, high scores on the game addiction
scale may provide an indication of serious pathological involvement, but
should not be used to classify gamers as addicted. A clinical interview, in
addition to information from family members, would probably be the most
effective method to determine with the highest degree of accuracy if a
person is addicted to the games. However, whether a person can be
clinically diagnosed as a 'game addict' is perhaps not the most relevant
issue. Extended periods of obsessive, excessive and uncontrollable gaming
are likely to impair the social and/or educational development of
adolescents in some way. Regardless of whether, or when, these players
can be classified as ‘game addicts’, pathological gaming is inherently
detrimental behavior and should therefore be prevented or stopped.
Vulnerable Gamers and Negative Consequences
Our research has shown that adolescent gamers with pre‐existing
psychosocial vulnerabilities, such as loneliness, low social competence, and
low self‐esteem, are more likely to become pathologically involved with
games. It has been suggested that these vulnerable gamers are particularly
susceptible to pathological involvement with online games (Ng & Wiemer‐
Hastings, 2006; Smyth, 2007). Over the last decade, online multiplayer
games such as World of Warcraft (Blizzard, 2004) and Runescape (Jagex,
2001) have evolved into massive virtual worlds with thriving communities
and near limitless possibilities. These immersive environments provide a
space where lonely adolescents with low self‐esteem and diminished social
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skills can avoid their real‐life deficiencies through virtual contacts and
achievements. For some players, these virtual experiences become more
important than real experiences, causing them to forgo real‐life interaction
and participation in social activities (e.g., Ng & Wiemer‐Hastings, 2006).
Although playing online games may temporarily reduce negative feelings
associated with social deficiencies, pathological involvement does little to
facilitate the development or maintenance of real‐life contacts. In fact,
pathological gaming binges will likely lead to displacement of real‐world
social interaction, which may deteriorate existing relationships, thereby
isolating this already vulnerable group even more. This may explain why
our analyses indicated that pathological involvement further increased
feelings of loneliness.
In general, our research confirmed the common finding that playing
computer and video games is much more popular among adolescent boys
than among adolescent girls. The vast majority of adolescent boys regularly
played games, whereas only half of the adolescent girls played games
regularly, and almost none of them played excessively. Not only are
adolescent boys more likely to play excessively, they also show more signs
of pathological involvement than girls (see Appendix, page 169). In fact,
excessive daily gaming binges coupled with relatively severe signs of
pathological gaming were found almost exclusively among adolescent boys.
Adolescent males with higher levels of pathological gaming also showed
lower self‐control and diminished response inhibition when confronted
with game‐related cues, which indicated that they have more difficulty
restraining themselves from starting a game or disengaging from a game
session once started. Although the causal relation between self‐control and
addictions is still unclear (low self‐control may facilitate addiction or
addiction may reduce self‐control), over time, these patterns of impaired
behavioral inhibition can explain why pathological involvement caused an
increase in the frequency and duration of gaming habits.
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Progressively excessive gaming habits among adolescents will
likely lead to problems at school and conflicts with their parents. When
attempts are made to stop this excessive behavior, withdrawal symptoms
following from abstinence after prolonged use can lead to irritability and
aggression (Young, 2009). This could cause male adolescents to behave
aggressive in situations where they cannot play, for instance at school, or at
home when their parents restrict them from playing. Increased aggressive
behavior resulting from pathological involvement with games will also
likely have a negative impact on their social life, providing an alternate
explanation for their increase in loneliness. Furthermore, aggressive
behavior may be aggravated if adolescent gamers are involved with violent
games. These findings may be particularly disconcerting for male gamers
and their families because adolescent males are generally very likely to
play violent games and most susceptible to pathological involvement.
How to Control or Prevent Pathological Gaming
Despite the fact that pathological use of games can seriously disrupt
the lives of players and their families, it is important that we do not
overstate the dangers of computer and video games. For the vast majority
of adolescents, games are nothing but a source of enjoyment and pleasure.
In general, playing computer or video games does not have adverse effects,
nor does playing them induce pathological involvement. Only a small group
of

predominantly

male

gamers

with

pre‐existing

psychosocial

vulnerabilities show high levels of pathological involvement, which will
subsequently have negative consequences for their social and emotional
well‐being. In order to help these gamers, parents and mental health
specialists should first be aware that it is not the games that cause
pathological involvement. It is important that parents understand why their
child chooses to spend so much time in a virtual world instead of the real
world. Individual psychosocial vulnerabilities coupled with a general
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dissatisfaction with life can lead some adolescent to use games as a means
to escape, which could lead to a downward spiral of pathological gaming
habits and diminished well‐being. Because low psychosocial well‐being
increases the chances of adolescents developing pathological involvement
with games, addressing these psychosocial problems may reduce
pathological behavior. Simply reducing the amount of time spent on games,
or forbidding them to play at all, may not be an effective solution because
the psychosocial problems remain. Furthermore, when parents attempt to
break their children's pathological gaming patterns by prohibiting games,
withdrawal symptoms can cause conflicts and aggressive outburst (e.g.,
Young, 2009). As a result, parents may think that it is better to avoid these
conflicts by not interfering with pathological gaming habits. However, not
interfering in order to avoid conflicts will likely exacerbate excessive
gaming habits and increase associated problems. Instead, parents might
focus their treatment or prevention on activities that stimulate the
development of social skills in a non‐gaming environment, thereby
improving their social interaction and building their self‐esteem. If
pathological gaming habits are not adequately dealt with during
adolescence, this condition may cause more serious problems as these
gamers progress into young adulthood and become independent from their
parents.
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Oorzaken en Gevolgen van Gameverslaving
Computer‐ en videogames zijn tegenwoordig één van de meest
populaire vormen van vermaak voor kinderen en jongeren wereldwijd.
Voor de overgrote meerderheid van de jeugd brengt deze vorm van
interactief entertainment enkel positieve ervaringen met zich mee.
Sommige spelers genieten echter zo intens van het spelen van games, dat
ze er buitensporig veel tijd aan besteden. Enkele van hen raken overstuur
als ze niet kunnen spelen en kunnen hun gamegebruik niet onder controle
houden, ondanks de sociale en emotionele problemen die ze ondervinden
van hun overmatige gebruik. Kortom, ze vertonen de belangrijkste
symptomen van pathologisch gedrag (APA, 2000). In dit proefschrift wordt
dergelijk gedrag omschreven als pathological gaming, maar in Nederland
staat het beter bekend onder de naam gameverslaving.
Het onderzoeken van de oorzaken en gevolgen van gameverslaving
is met name onder adolescenten van groot belang. De adolescentie is een
cruciale periode voor de ontwikkeling van een coherent zelfbeeld, dat de
basis vormt voor een gevoel van tevredenheid en succes in latere
levensfasen. Daarom is het van groot belang om te achterhalen welke
jongeren vatbaarder zijn voor het ontwikkelen van gameverslaving en hoe
gameverslaving de ontwikkeling van adolescenten beïnvloedt. In dit
proefschrift wordt beschreven hoe op empirische wijze is onderzocht wat
de oorzaken en gevolgen zijn van verslaving aan computer‐ of videogames.
In de volgende paragrafen wordt een samenvatting gegeven van elk van de
vier studies in dit proefschrift. Elke paragraaf beschrijft hierbij een ander
deelonderzoek, beschreven in de hoofdstukken van deze dissertatie.
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Ontwikkeling en Validatie van een Gameverslavingsschaal (H2)
Voordat eventuele relaties tussen gameverslaving en andere
constructen onderzocht konden worden, was het noodzakelijk om een
betrouwbare en valide methode te vinden om pathologische betrokkenheid
met games meetbaar te maken. We hebben gekozen voor de meest
gebruikte methode in eerdere studies naar gameverslaving; de door
Griffiths (2005) op games toegepaste diagnostische criteria voor
pathologisch gokken uit de DSM‐IV (APA, 2000). Aan de hand van deze
criteria werd een gameverslavingsschaal ontwikkeld van 21 items, met drie
items voor elk van de zeven criteria (te weten: aantrekkingskracht,
tolerantie, stemmingswisselingen, ontwenningsverschijnselen, terugval,
conflicten en problemen). De veronderstelde dimensionale structuur,
betrouwbaarheid en validiteit van deze schaal werden onderzocht door
enquêtes af te nemen bij twee onafhankelijke steekproeven van
Nederlandse adolescenten in de leeftijd van 12 t/m 18 jaar. In totaal
werden de volledig ingevulde vragenlijsten van 721 gamende adolescenten
(352 uit de eerste steekproef en 369 uit de tweede steekproef) opgenomen
in onze analyses.
De confirmatorische factoranalyses die middels structural equation
modelling werden uitgevoerd, toonden aan dat de zeven criteria die ten
grondslag liggen aan gameverslaving in beide steekproeven sterk
correleerden en samen het overkoepelende construct gameverslaving
vormden. Zowel de 21‐itemschaal als de kortere 7‐itemschaal (bestaande
uit het hoogstladende item van elk criterium) bleken betrouwbaar en
intern consistent. De constructvaliditeit van beide gameverslavingsschalen
bleek onder andere uit sterke correlaties met de wekelijkse tijdsbesteding
aan

games.

Daarnaast

gameverslavingsschalen

werd

de

aangetoond

convergente
door

validiteit
correlaties

van

de

tussen

gameverslaving en minder algemene levenstevredenheid, minder sociale
competentie, meer eenzaamheid en meer agressie. Gezien de sterke
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psychometrische eigenschappen van zowel de 21‐itemschaal, als de kortere
7‐itemschaal in beide onafhankelijke steekproeven, werden deze schalen
gebruikt in alle volgende studies in dit onderzoeksproject als indicatoren
van de mate van gameverslaving.
De Relatie tussen Gameverslaving, Aandachtsbias en Respons
Inhibitie onder Mannelijke Adolescenten (H3)
Om de validiteit van de gameverslavingsschaal verder te
onderzoeken hebben we in deze tweede studie samengewerkt met
onderzoekers van het Amsterdams Instituut voor Verslavingsonderzoek.
Eerder onderzoek heeft aangetoond dat verslavingen doorgaans worden
gekenmerkt

door

selectieve

aandacht

(attentional

bias)

voor

verslavingsgerelateerde stimuli (Field & Cox, 2008). Daarnaast wordt het
gedrag van verslaafden gekenmerkt door een beperkt vermogen tot
respons‐inhibitie (Garavan & Hester, 2007). Het doel van deze studie is om
te onderzoeken of deze kenmerkende gedragspatronen die optreden bij
verslavingen ook voorkomen bij gameverslaving. Om dit doel te bereiken
hebben we drie gecomputeriseerde gedragsmetingen verricht: twee
gedragsmetingen gericht op het meten van selectieve aandacht voor game‐
gerelateerde stimuli (dotprobe, addiction Stroop) en een derde
gedragsmeting gericht op het meten van respons‐inhibitie (go/nogo).
Vanwege de conceptuele overeenkomsten tussen respons‐inhibitie en
zelfbeheersing, hebben we ook de mate van zelfbeheersing onderzocht
door middel van zelfrapportage. De mate van selectieve aandacht, respons‐
inhibitie en zelfbeheersing werden onderzocht bij 92 mannelijke
adolescente

gamers

en

vergeleken

met

hun

scores

op

de

gameverslavingsschaal.
Onze resultaten gaven aan dat mannelijke gamers die hoger
scoorden op de gameverslavingsschaal meer fouten maakten tijdens een
addiction Stroop test. Hieruit blijkt een selectieve aandacht voor game‐
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gerelateerde stimuli. Daarnaast toonden ze verminderde respons‐inhibitie
als ze met game‐gerelateerde stimuli werden geconfronteerd in een go/no‐
go test en bleek gameverslaving gerelateerd aan een lagere mate van
zelfbeheersing.

Deze

studie

heeft

onderliggende

cognitief‐emotionele

daarmee
processen

aangetoond
van

dat

de

gameverslaving

vergelijkbaar zijn met andere, klinisch erkende, verslavingen. Jongeren die
meer tekenen vertonen van gameverslaving ervaren gamegerelateerde
stimuli vaker als 'gewenst'. Door hun aantrekkingskracht lokken deze
stimuli toenaderingsgedrag uit, met als gevolg dat deze jongeren minder
inhibitie vertoonden als deze stimuli aanwezig waren. Deze bevindingen
impliceren dat mannelijke adolescente gamers met een hogere mate van
gameverslaving, vanwege hun fixatie op game‐gerelateerde stimuli, meer
moeite hebben om zich ervan te weerhouden om een game op te starten,
terwijl ze eigenlijk andere dingen op hun computer zouden moeten doen.
Daarnaast kunnen ze ook meer moeite hebben om zich los te maken van
een gamesessie en zullen ze na eventuele periodes van onthouding
makkelijker terugvallen in overmatig gamegebruik.
Psychosociale Oorzaken en Gevolgen van Gameverslaving (H4)
Eerdere cross‐sectionele studies, inclusief de studie beschreven in
hoofdstuk 2 van dit proefschrift, hebben aangetoond dat gameverslaving is
gerelateerd aan een lager psychosociaal welzijn, zoals blijkt uit de relaties
tussen gameverslaving en verminderde tevredenheid met het dagelijks
leven (Wang, Chen, Lin & Wang, 2008), lagere zelfwaardering (Ko et al.,
2005), lagere sociale competentie (Lo, Wang & Fang, 2005) en hogere mate
van eenzaamheid (Kim, Larose & Peng, 2009). Tot op heden zijn er echter
geen onderzoeken uitgevoerd die uitsluitsel geven op de vraag of deze
indicatoren van psychosociaal welzijn als oorzaken of gevolgen van
gameverslaving beschouwd kunnen worden. Om deze causale relaties te
onderzoeken hebben we een longitudinaal onderzoek in twee waves
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uitgevoerd (met een interval van zes maanden) onder 851 Nederlandse
jongeren (543 gamers) tussen 12 en 17 jaar oud. De causale relaties tussen
de vier bovengenoemde indicatoren van psychosociaal welzijn en
gameverslaving werden onderzocht met behulp van autoregressieve
modellen in structural equation modeling. Daarnaast werd onderzocht of
het geslacht van de gamers de relatie tussen psychosociale variabelen en
gameverslaving beïnvloedt.
De autoregressieve modellen toonden aan dat lagere sociale
competentie, hogere eenzaamheid en lagere zelfwaardering voorspellers
waren van een toename van de mate van gameverslaving zes maanden
later. Daarnaast vonden we een wederkerige relatie tussen eenzaamheid en
gameverslaving, welke aangeeft dat eenzaamheid zowel een oorzaak als
een gevolg is van gameverslaving. Deze psychosociale oorzaken en de
gevolgen bleken niet verschillend voor adolescente jongens en meisjes.
Deze studie laat zien dat een lager psychosociaal welzijn doorgaans kan
worden beschouwd als een antecedent van gameverslaving onder
adolescenten. Echter, de verwaarlozing van ‘echte’ sociale interactie als
gevolg van pathologische betrokkenheid met games zal waarschijnlijk
bestaande relaties verslechteren. Dit zou kunnen verklaren waarom
gameverslaving op den duur leidt tot een hogere mate van eenzaamheid.
De Effecten van Gameverslaving op Agressief Gedrag (H5)
Hoewel doorgaans wordt verondersteld dat adolescenten die
tekenen van gameverslaving vertonen geleidelijk steeds vaker en langer
zullen gamen, is deze veronderstelling nooit getest in een longitudinaal
design. Daarom is het eerste doel van deze studie om te onderzoeken of een
hogere mate van gameverslaving leidt tot een toename van de
tijdsbesteding aan games zes maanden later. Ons tweede doel heeft
betrekking op de relatie tussen gameverslaving en agressief gedrag. In
eerder onderzoek onder adolescente gamers werd gesuggereerd dat
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gameverslaving een toename van agressief gedrag veroorzaakt (Caplan,
Williams, & Yee, 2009; Grüsser, Thalemann, & Griffiths, 2007; Kim,
Namkoong, Ku, & Kim, 2008). Door de cross‐sectionele aard van deze
studies zijn deze causale veronderstellingen echter niet grondig getest.
Daarnaast hebben voorgaande studies geen rekening gehouden met de
relatie tussen verslaving en de mate van geweld in games. Daarom is niet
duidelijk of agressief gedrag wordt veroorzaakt (of verergerd) door
gewelddadige inhoud van games. Ons tweede doel is daarom om te
onderzoeken in hoeverre er een causale relatie bestaat tussen
gameverslaving en agressief gedrag en in welke mate deze relatie
samenhangt met het spelen van gewelddadige games in het bijzonder.
Na analyse van dezelfde longitudinale dataset, met behulp van
dezelfde methoden als genoemd in het vorige hoofdstuk, blijkt dat een
hogere mate van gameverslaving leidt tot een toename van de frequentie
en duur van gamesessies zes maanden later. Daarnaast veroorzaakt
gameverslaving een toename van agressief gedrag zes maanden later,
ongeacht of er gewelddadige of niet‐gewelddadige games werden gespeeld.
Dit effect van gameverslaving op agressief gedrag had echter alleen
betrekking op adolescente jongens en niet op adolescente meisjes. Voor
zowel jongens als meisjes bleek de tijd die besteed werd aan het spelen van
gewelddadige games (dus niet computer‐ of videogames in het algemeen)
een toename van agressief gedrag te veroorzaken, wat in overeenstemming
is

met

eerdere

voornamelijk

longitudinale

niet‐gewelddadige

studies.
games

Omdat
spelen,

meisjes

doorgaans

omvat

eventuele

pathologische betrokkenheid bij meisjes ook meestal niet‐gewelddadige
games. Dit gegeven verklaart wellicht waarom gameverslaving niet leidt tot
een toename van agressief gedrag bij meisjes.
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Conclusie
Gedurende de drie jaar waarin dit onderzoeksproject plaatsvond, is
de publieke en academische interesse in gameverslaving exponentieel
toegenomen. Hoewel de terminologie nog steeds ter discussie staat, wordt
het concept gameverslaving door onderzoekers doorgaans geaccepteerd
als een legitieme gedragsstoornis (bv., Gentile, 2009; Young, 2009). De
invloed van gameverslaving op de samenleving werd onder andere
geïllustreerd

door

de

wereldwijde

opkomst

van

verscheidene

'gameverslavingsklinieken', die behandeling bieden aan gamers die
behoefte hebben aan professionele hulp. Daarnaast werd de negatieve
impact van gameverslaving benadrukt door een aantal verontrustende
nieuwsberichten: 'Gameverslaving inspireert tiener tot moedermoord'
(BBC, 2009) en 'Gameverslaafden gearresteerd wegens het verhongeren
van hun baby' (ABC, 2010). Ondanks de evidente publieke en academische
erkenning zal de American Psychiatric Association waarschijnlijk besluiten
om gameverslaving niet mee te nemen in de vijfde editie van de Diagnostic
and Statistical Manual of Mental Disorders (DSM‐V, nu gepland voor 2013).
In een onlangs vrijgegeven voorlopige versie is een nieuwe categorie van
gedragsverslaving voorgesteld, waarin gokverslaving als enige stoornis
opgenomen zal worden (APA, 2010). In de aanbeveling staat overigens wel
dat gameverslaving en internetverslaving zullen worden opgenomen in de
bijlage, daarmee verder onderzoek aanmoedigend dat kan leiden tot
opname in volgende edities.
Dit voorlopige besluit van de APA niettegenstaande zijn wij van
mening dat ons onderzoek consequent overtuigend bewijs heeft geleverd
van de aanwezigheid van gameverslaving onder adolescente gamers. We
hebben het begrip gameverslaving gedefinieerd als aanhoudende en
progressieve overmatige betrokkenheid met computer‐ of videogames die
niet kan worden gecontroleerd ondanks geassocieerde sociale en/of
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emotionele problemen. De mate waarin adolescente gamers tekenen
vertonen van deze aandoening kan worden gemeten met een korte
vragenlijst bestaande uit zeven criteria die doorgaans worden gebruikt om
klinisch erkende verslavingen en afhankelijkheden te diagnosticeren. Deze
schaal biedt een valide instrument om de prevalentie van gameverslaving
onder adolescenten vast te stellen en werd daarom gebruikt om de
oorzaken en gevolgen te onderzoeken.
In onze studies werd gameverslaving gemeten op een continuüm, in
plaats van door middel van een arbitrair cutoff point te bepalen of een
speler verslaafd is of niet. Hoge scores op de gameverslavingsschaal zijn
een aanwijzing, maar op zichzelf niet afdoende, om gamers als verslaafd te
classificeren. Een klinisch interview met een psycholoog of psychiater,
aangevuld met informatie van familieleden, zou de meest effectieve
methode zijn om met aan zekerheid grenzende waarschijnlijkheid te
bepalen of een persoon verslaafd is aan games. Echter, of een persoon
klinisch kan worden gediagnosticeerd als gameverslaafd is misschien ook
niet de meest relevante kwestie. Een aanhoudende periode van obsessief,
excessief en ongecontroleerd gamegebruik zal waarschijnlijk de sociale
en/of of educatieve ontwikkeling van adolescenten negatief beïnvloeden.
Het is daarom raadzaam dat deze vorm van pathologisch gedrag wordt
voorkomen of gestopt, ongeacht of – en wanneer ‐ dit gedrag officieel kan
worden geclassificeerd als verslaving.
Kwetsbare Gamers en Negatieve Gevolgen
Ons onderzoek heeft aangetoond dat adolescente gamers met reeds
bestaande psychosociale problemen, zoals eenzaamheid, verminderde
sociale competentie en een laag zelfbeeld, meer kans hebben om
gameverslaving te ontwikkelen. Er is gesuggereerd dat deze kwetsbare
gamers vooral gevoelig zijn voor pathologische betrokkenheid met online
games (Ng & Wiemer‐Hastings, 2006; Smyth, 2007). De afgelopen jaren zijn
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online multiplayer games zoals World of Warcraft (Blizzard, 2004) en
Runescape (Jagex, 2001) uitgegroeid tot enorme virtuele werelden met
hechte gemeenschappen en bijna onbegrensde mogelijkheden. Deze
meeslepende omgevingen bieden een ruimte waarin eenzame adolescenten
met een laag zelfbeeld en verminderde sociale vaardigheden hun
werkelijke tekortkomingen kunnen vermijden door middel van virtuele
contacten en prestaties. Voor sommige spelers worden deze virtuele
ervaringen belangrijker dan werkelijke ervaringen, waardoor participatie
aan sociale activiteiten afneemt (Ng & Wiemer‐Hastings, 2006). Hoewel het
spelen van online games negatieve gevoelens die voortkomen uit sociale
tekortkomingen tijdelijk kan verdringen, zal pathologische betrokkenheid
weinig bijdragen aan de ontwikkeling en het onderhoud van werkelijke
contacten. Waarschijnlijk zal het overmatige gamegebruik dat is
geassocieerd met gameverslaving leiden tot verdringing van werkelijke
interactie en het verslechteren van bestaande relaties, waardoor deze toch
al kwetsbare groep nog meer geïsoleerd raakt. Dit kan verklaren waarom
ons onderzoek heeft aangetoond dat gameverslaving zorgt voor een
verdere toename van eenzaamheid.
Ons onderzoek bevestigt de algemene bevinding dat het spelen van
computer‐ en videogames veel populairder is onder adolescente jongens
dan onder adolescente meisjes. De overgrote meerderheid van de
adolescente jongens speelt regelmatig games, terwijl slechts de helft van de
adolescente meisjes regelmatig games speelt. Bovendien speelt vrijwel
geen enkel meisje overmatig. Niet alleen spelen jongens veel meer, ze
vertonen ook meer tekenen van gameverslaving dan meisjes (zie Appendix,
pagina 169). Sterker nog, overmatige gamesessies gecombineerd met
betrekkelijk ernstige tekenen van gameverslaving komen vrijwel
uitsluitend voor bij adolescente jongens. Jongens met een hogere mate van
gameverslaving bleken minder zelfbeheersing te hebben en een
verminderd vermogen tot inhibitie wanneer ze geconfronteerd werden met
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gamegerelateerde stimuli. Dit betekent dat deze gamers doorgaans meer
moeite hebben om zich ervan te weerhouden om een game op te starten, of
te stoppen met spelen als ze eenmaal zijn begonnen. Het causale verband
tussen gameverslaving en zelfbeheersing staat nog ter discussie, waardoor
het niet duidelijk is of verminderde zelfbeheersing leidt tot gameverslaving
of dat gameverslaving leidt tot verminderde zelfbeheersing. Echter, het
verband met gebrek aan zelfbeheersing zou wel kunnen verklaren waarom
gameverslaving ertoe leidt dat gamers op den duur steeds vaker en langer
zullen spelen.
Overmatig spelen van games onder jongeren zal uiteindelijk
waarschijnlijk leiden tot problemen op school en/of conflicten met ouders.
Als ouders pogingen ondernemen om dit buitensporige gedrag te stoppen,
kunnen ontwenningsverschijnselen die voortkomen uit onthouding na
langdurig gebruik leiden tot prikkelbaarheid en agressief gedrag (Young,
2009). Dit kan ertoe leiden dat deze jongeren agressief gedrag vertonen in
situaties waarin zij niet kunnen spelen, bijvoorbeeld op school, of thuis
wanneer hun ouders de speeltijd inperken. Dergelijk agressief gedrag als
gevolg van gameverslaving zal waarschijnlijk ook een negatieve invloed
hebben op hun sociale leven, wat een alternatieve verklaring biedt voor de
toename van eenzaamheid. Daarnaast kan agressief gedrag verergeren als
deze adolescente gamers gewelddadige games spelen. Deze bevindingen
zijn met name verontrustend voor mannelijke adolescente gamers en hun
families, omdat jongens doorgaans gewelddadige games spelen en het
meest vatbaar zijn voor gameverslaving.
Gameverslaving Beheersen of Voorkomen
Ondanks het feit dat gameverslaving het leven van spelers en hun
families ernstig kan verstoren, is het belangrijk dat we de gevaren van
computer‐ en videogames niet overdrijven. Voor de overgrote meerderheid
van adolescenten zijn games niets anders dan een bron van vreugde en
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vermaak. Het spelen van games heeft in het algemeen dan ook geen
negatieve effecten, noch zal het spelen van games direct leiden tot
pathologische betrokkenheid. Slechts een kleine groep, voornamelijk
mannelijke gamers met reeds bestaande psychosociale kwetsbaarheden,
vertoont een hoge mate van pathologische betrokkenheid, die vervolgens
negatieve gevolgen heeft voor hun sociale en emotionele welzijn. Om deze
gamers te kunnen helpen is het belangrijk dat ouders en hulpverleners
inzien dat games niet de oorzaak zijn van gameverslaving. Belangrijker is
wellicht dat ouders achterhalen waarom hun kind er voor kiest om
verschrikkelijk veel tijd door te brengen in een virtuele wereld in plaats
van de werkelijkheid. Individuele psychosociale problemen in combinatie
met een algemene ontevredenheid kunnen sommige adolescenten ertoe
aanzetten om games te gebruiken als een middel om aan de werkelijkheid
te ontsnappen. Dit zou vervolgens kunnen leiden tot een neerwaartse
spiraal van gameverslaving en verminderd psychosociaal welzijn.
Omdat een laag psychosociaal welzijn de kans verhoogt dat
adolescenten een verslaving aan games ontwikkelen, zou het aanpakken
van de achterliggende psychosociale problemen ook gameverslaving
kunnen verminderen. Alleen de tijdsbesteding terugdringen of games
verbieden, is waarschijnlijk geen effectieve oplossing, omdat de
psychosociale problemen blijven bestaan. Daarnaast ervaren ouders in hun
pogingen om de gameverslaving van hun kind te doorbreken door games te
verbieden, vaak conflicten en agressieve uitbarstingen als gevolg van de
geassocieerde ontwenningsverschijnselen (Young, 2009). Als gevolg
hiervan zouden ouders kunnen denken dat het beter is om deze
confrontaties te vermijden door zich niet meer te bemoeien met het
excessieve gamegebruik van hun kind. Echter, niet ingrijpen om daarmee
conflicten te vermijden zal waarschijnlijk overmatige gamepatronen in
stand houden of verergeren en de gerelateerde problemen vergroten. Men
zou behandeling en preventie van gameverslaving wellicht beter kunnen
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richten op activiteiten in een non‐virtuele omgeving die de ontwikkeling
van sociale vaardigheden en sociale interactie stimuleren en daarmee hun
gevoel van eigenwaarde verbeteren. Als gameverslaving niet adequaat
wordt behandeld tijdens de adolescentie, kan deze aandoening mogelijk
ernstige problemen veroorzaken als deze gamers volwassen worden en
niet meer gebonden zijn aan de regels van hun ouders.
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Figure 1. Mean Pathological Gaming Levels for Boys and Girls across Studies
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Figure 2. Mean Weekly Hours Spent on Games for Boys and Girls across Studies
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Figure 3. The Dutch 21‐item Game Addiction Scale (Gameverslavingsschaal)
kon je nauwelijks aan iets anders
denken dan aan gamen?
Aantrekking

was je een groot deel van je vrije tijd
bezig met gamen?
heb je het gevoel gehad dat je verslaafd
was aan een game?
ging je langer door met het spelen van
games dan je had gepland?

Tolerantie

ging je steeds meer tijd besteden aan
games?
kon je niet meer ophouden met gamen
als je eenmaal was begonnen?
ben je gaan gamen om niet aan andere
dingen te hoeven denken?

Stemmings‐
wisseling

ben je gaan gamen om boosheid of
stress kwijt te raken?
ben je gaan gamen om je beter te
voelen?
ben je tijdelijk minder gaan gamen, maar
daarna weer meer?

Gameverslaving

Terugval

heb je niet geluisterd als anderen zeiden
dat je minder moest gamen?
heb je geprobeerd om minder te gamen,
maar lukte dit niet?
voelde je je rot als je niet kon of mocht
gamen?

Ontwenning

werd je boos als je niet kon of mocht
gamen?
raakte je gestrest als je niet kon of
mocht gamen?
heb je ruzie met anderen gekregen (bijv. ouders of
je relatie) omdat je veel games speelde?

Conflicten

heb je anderen in je omgeving (familie,
vienden) verwaarloosd omdat je wilde gamen?

heb je gelogen over de tijd die je
besteedde aan games?
is het gamen ten koste gegaan van je
nachtrust?

Problemen

heb je andere dingen verwaarloosd (huiswerk,
sport of hobbies) om te kunnen gamen?

voelde je je rot omdat je veel hebt zitten
gamen?
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