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Abstract
The present study sought to investigate video gasidéection among Norwegian adults
aged 16-40 years. Video game addiction has ndieget classified as a disorder in the
DSM or ICD systems, and its existence is debateddrfield. A central issue in this
study was whether or not excessive video gamergjesiould be considered an
addiction. It is concluded that video game addictioes appear to be a valid term,
which can be applied to a small subgroup of ganiesvalence is estimated to range
from 0.6% to 4.0% of young adults, depending ontiviea polythetic, monothetic or
core criteria approach to defining addiction is@teéd. Compared to respondents who
did not engage in video game play, addicted gamers found to score lower on a
measure of life satisfaction, and higher on measaf@nxiety, depression and
symptoms of insomnia. However, the levels werevdhin the non-pathological range.
Also, addicted gamers were found to spend sigmflganore time playing video games
than non-addicted gamers, but contrary to whatexaected, addicted gamers did not

seem to prefer MMORPGs over other games.



Abstract

Denne studien undersgkte videospillavhengighet mlardmenn i alderen 16-40 ar.
Videospillavhengighet har forelgpig ikke blitt ktafssert som en forstyrrelse i DSM-
eller ICD-systemet, og pa feltet diskuteres detriadb en slik forstyrrelse kan sies a
eksistere. Et sentralt tema i denne studien vanimitooverdreven spilling bar anses
som en avhengighet. Det konkluderes med at vidkagpéngighet ser ut til & vaere en
gyldig beskrivelse av et fatall spillere. Prevalestmeres & ligge mellom 0.6% og
4.0% blant unge voksne, avhengig av om metodenttegrigr a identifisere
avhengighet er polytetisk, monotetisk eller baparkjernekriterier. Sammenliknet med
deltakere som ikke spiller videospill, ble det fehat avhengige spillere skarer lavere
pa mal av tilfredshet med livet, og hgyere pa mérgst, depresjon og symptomer pa
insomni. Skarene ligger imidlertid pa et ikke-patgik niva. Det ble ogsa funnet at
avhengige spillere bruker signifikant mer tid pdedspill enn det ikke-avhengige
spillere gjar. | motsetning til forventet, ble dehnet at avhengige spillere ikke ser ut til

a foretrekke MMORPG-spill fremfor andre typer spill



Over the past decades the world has witnessedmodixg rate of
technological advances, especially in the compdiEnces. Since the invention of the
World Wide Web twenty years ago, the computer le®ime a common household
item, connecting people across the globe, simplifywork, and providing plenty of
opportunities for recreational activities. One fmatarly popular recreational activity is
playing video games. In 2008, video games saleheeh32 billion dollars worldwide.
Comparatively, DVD and Blu-ray sales grossed 2Rolildollars combined (Beaumont,
2009).

Video Game Addiction

With increasing popularity comes increasing wdhat video games can be
addictive. Both the media and the research liteednequently depict new cases of
people playing video games to the point that thgpssedly have severe detrimental
effects on their daily functioning, and in the wtazase scenarios may lead to school
dropout, loss of job, families and friends, andredeath (Allison, von Wahlde,
Shockley, & Gabbard, 2006; Bjgrkeng, 2008; Chapfatough, Davies, & Griffiths,
2006; Larsen, 2005;My life as an online gamer," 2005; Salmon, 20Hi)tthermore,
health services receive an increasing amount aiigeg from people who play video
games excessively and need help to gain controltbee gaming (Synovate, 2008).
Some people report playing as much as 70 hourapek (Griffiths, Davies, &
Chappell, 2004).

Orford (2001) warns that societies are most vabler for new types of
addiction when introduced to new objects or agé@sitHowever, there is a great
disagreement among researchers as to whether gri;ipossible to develop an

addiction to video games. Central to the discusarergames that are played online,



particularly, but not limited to Massively Multiptar Online Role-Playing Games
(MMORPGS). This genre of games have gained a wadlelwopularity and the most
popular game of them all, World of Warcraft, claitnshave surpassed 11.5 million
subscriptions as of December 2008 (Blizzard Entaertant, 2008). As a relatively new
phenomenon, the excessive playing of video gama$id topic. This paper will
address this topic and present results from a gwerducted in Norway.

The primary issues addressed in this paper wilid to construe excessive
video game playing; is it an addiction? Also, toalvextent is video game addiction
prevalent in Norway, who is the typical “addictiycawhat and how often do they play?
The aims of the present study are therefore tonasti the prevalence of video game
addiction in Norway, and also to investigate whetirenot addiction is associated with
measures of physical and mental health. The lmitdudes measures of life satisfaction,
as well as symptoms of insomnia, anxiety and depesDifferent approaches to
identify video game addiction are discussed. Intamd the present study aims at
investigating differences in playing habits betwaedicted gamers and non-addicted
gamers, as well as gender differences.

Before introducing the present study, a brief oi@mwof previous research will
be provided. First, a few characteristics of thenges and some central game genres
will be introduced, followed by three general viesisaddiction by Orford (2001),
Shaffer et al. (2004) and West (2006), respectivEhereafter follows an overview of
some of the work that has been done to establisdriarfor video game addiction, as
well as a discussion of some of the problems réltdealefining such criteria. Finally,
some of the arguments for and against the existeinieeo game addiction are

summarized.



Terminology

To describe this paper’s topic, the term “videmgaaddiction” will be used.
“Video game” is here considered a blanket termithetides all kinds of electronic
games that are played on a computer or a statianggrtable game device, excluding
all forms of gambling. The term “addiction” is cootersial as it may hold certain
derogatory implications, and other terms such ashogical gaming” or “problem
gaming” could perhaps better have conveyed the saeaming without the negative
connotations. However, as the term “addiction’asmenonly used in the current
research field, it will also be used in this paper.

Who Arethe Gamersand What Gamesdo They Play?

It is difficult to describe gamers in general asstgtudies on video game
addiction have either been limited to adolesceartd/or have focused solely on certain
gamer populations, such as online gamers. Samalesdiften been limited to gamers
who play certain games, and/or have been self4tedrthrough gamer web sites.
Because the samples have been constricted, shénpedsibility for generalisation of
the results. Many studies have indicated that masters are male (Griffiths, et al.,
2004; Ko, Yen, Chen, Chen, & Yen, 2005; Salguemldran, 2002; Synovate, 2008),
and some have reported that the male-female disiibis as large as 85% vs. 15% in
favour of the males (Griffiths, et al., 2004; Sagu& Morén, 2002). Furthermore,
studies have indicated that the use of video gasn@®st frequent among adolescents
or people in their twenties (Griffiths, et al., 20Bynovate, 2008). Also, studies have
estimated that gamers spend 18-36 hours per waglnglvideo games (Charlton &

Danforth, 2007; Griffiths, et al., 2004; Kim, Nankay, Ku, & Kim, 2008). However,



these figures might not be descriptive of gamexgeimeral, as all the samples have been
drawn from limited populations of gamers.

A Norwegian survey indicated that among gamers plag every day, online
games seemed to be more commonly preferred thiameoflames. Among this group,
role-playing games, action games and strategy gamesmost popular, and far more
so than they were with gamers who played less oRerthermore, gamers who were
considered to show signs of problem gaming, appearbe overrepresented among the
gamers who played these game genres (Synovate). 2008

In a strategy game, the gamer usually leads afact warfare. The target is to
reduce enemy forces with the ultimate goal beigovy. To achieve this, the gamer
must exercise superior strategy and tactics topp®nent. When playing offline, the
gamer fights the computer or game console, whemelase, different gamers may fight
each other.

An action game is typically based on shooting ghting. In shooter games, the
gamer usually controls one character and engaggs-ahose battle with weapons. This
genre of games challenge the gamer’s coordinatidir@action-time, as opposed to
strategy games which are more based on logic, ewerand planning (although
reaction-time is also essential to some strategyega The action game always
provides some goal of the battle, such as captuhe@ther team’s flag or being the last
man standing, and so on. Like in strategy gamesgdmer fights the computer or game
console when offline. When online, the gamers niglyt feach other, either individually
or in teams. Both in strategy games and action gathe offline modes usually follow

a story line, whereas the online modes tend topea-@nded.



In role-playing games the gamer usually controls character or a small group
of characters, with whom they explore a virtual \oThe most popular of these games
take place online with thousands of gamers andedeered to as MMORPGs. An
MMORPG is never-ending, and the virtual world ews\even as the gamer is offline.
The purpose of the game is to continually develhgpcharacter into getting better and
stronger by fighting and completing quests. Asdharacter develops and the quests
become more difficult, it is common that the gaoars a guild with other gamers in
order to cooperate. The developers of World of Widtstate that a guild of about 40
high-level gamers are needed to overcome somesohtre difficult challenges, and
even then it can take a week or more to succeadi@dr Interview. Raiding in World
of Warcraft," n.d.). Joining a guild can thus ehsaiveral hours of continuous game
play (Griffiths, et al., 2004). Some gamers haveneel MMORPGs “heroinware”,
referring to the perceived addictive nature of ghgames. In the field of research,
MMORPGs are commonly the games in question whesudgsng video game
addiction. It has been found that these gameslayeqfor longer periods of time than
offline games (Ng & Wiemer-Hastings, 2005). Theigbaspects of the MMORPGs,
combined with the fact that they are never-endimgjrain in real-time, are considered
factors contributing to addiction by pressuring gasrto devote themselves to the game
(Allison, et al., 2006). The increasing demandsgwuthe gamers as they make progress
in the game appear to pull some gamers in. Evigeintsome cases this can lead to
severe detrimental effects on the gamer’s regldite to neglect of important real life
aspects such as school/work, family, friends, slpapsical health, and so on. For
some, the game seems to become more importarg tgathers than their real lives

(Chappell, et al., 2006).



What s Addiction?

Whether or not one will accept the concept of sigame addiction largely
depends on one's definition of addiction in genekathe most basic level, one can
separate between two categories of addiction: atedrand behavioural. Chemical
addictions are addictions to substances such akaland narcotics, whereas the
behavioural addictions include all non-chemicalietilohs, such as pathological
gambling. However, when considering new potenteddyioural addictions, the
clinical criteria for chemical addictions are conmhoused as a basis of comparison
(Griffiths, 1999). This practice has been critidZer implying that all addictions
should be defined by the core symptoms of chendiependencies (Orford, 2001).
Alternative views have been suggested. For instabderd (2001) has put forth the
idea of excessive appetites. He considers most@aias to be based on activities or
objects that generally are unproblematic, sucHahal, food, sex, and gambling.
However, the activities can become problematicstime people because they form
great attachments to them. Chemical dependen@dseae viewed simply as a few of
many kinds of dependencies or addictions, as opltassome that are central to the
others. Orford's view basically states that pecple become addicted to any kind of
activity or object. Consequentially, a need ariseseparate between activities or
objects that people often become addicted to fiwarohes that seldom lead to addiction
(Orford, 2001). To do so, one may need to invetitfae object’s or action’s
consequences for the individual. It has been sugddkat negative consequences and
compulsion may be central in separating addicttomfhigh engagement. Whereas
individuals who are simply highly engaged with ativaty perform this activity for

their own enjoyment; addicted individuals perfolme &ctivity out of a need or



compulsion to do so. Further, people who are highlyaged suffer no negative
consequences from the action in question, whilegposite is the case for addicts
(Charlton & Danforth, 2004).

Other researchers have suggested that addictigenieral could be viewed as a
syndrome (Shaffer, et al., 2004). This approaclyssig that different addictions might
not be separate from each other, but differentesgions of the same underlying
addiction syndrome. Reviews of the findings suggestmon neurobiological
responses in different types of addiction, partidylin the dopamine system (Betz,
Mihalic, Pinto, & Raffa, 2000; Holden, 2001). A rhalction in the dopamine system is
theorized to be a cause of the “reward deficieryeyleome”, which is presumed to play
a central part in the development and maintenahbetb drug and behavioural
addictions. Other commonalities between addictinokide genetic and psychosocial
vulnerability as well as social risk factors (BrevePotenza, 2008; Shaffer, et al.,
2004). Shaffer et al. (2004, p. 368) state thae“€ktant evidence suggests that (1)
many commonalities occur across different expressad addiction and (2) these
commonalities reflect shared etiology: a syndrome.”

In an attempt to integrate pieces of knowledge abhddiction into one
synthesized theory, West (2006) has suggesteaduaiattion may be viewed as a deficit
in the “motivational system”, resulting in a lodscontrol over reward-seeking
behaviour. West regards addiction as a social nactstand thus rejects the idea of it as
something that can be specifically defined. He gwet explain that addiction in some
cases can be part of a syndrome, as is the cas¢hsitilcohol dependence syndrome,
which involves cravings and withdrawal symptomswduer, this may not always be

the case. He suggests that addiction could be ateym rather than a unitary disorder,



because of its many different underlying abnorneajtas well as variations in severity
and behaviour patterns.

The three views presented above are not necessarilyally exclusive. Instead
they seem to complement each other, each of thptargag different aspects of the
complex field of addiction. Orford (2001) pointst@need to expand the concept of
addiction, Shaffer et al. (2004) recognizes commnadherlying causes of different types
of addiction, whereas West (2006) reflects on tleéives behind, and the differences
between them. Most likely, no theory captures thele "truth” about addiction, but
combined, different views may shed some light anrttost important aspects. None of
these three views would exclude the possibilitg @fdeo game addiction, if research
on the field were to warrant such a diagnosis.

Criteriafor Video Game Addiction

Neither the American Psychiatric Association i YWorld Health
Organization has classified video game addictioa psychiatric disorder in their
respective diagnostic manuals (American Psychiétsgociation, 2000; World Health
Organization, 1999). However, the American Psyciti#ssociation does not exclude
the possibility of such a diagnosis in future extis of the DSM (American Psychiatric
Association, 2007).

Because excessive video game playing is a relgtnesv phenomenon, the
research on a potential addiction to such gamssllign an early phase, and commonly
acknowledged criteria for the classification ofeaedgame addiction have yet to be
developed. However, several attempts have been toatidine or establish such
criteria (e.g. Charlton, 2002; Giles & Price, 20@8iffiths, 1999; Hussain & Griffiths,

2009; Lemmens, Valkenburg, & Peter, 2009; Porterc8vic, Berle, & Fenech, 2010;



Salguero & Moran, 2002; Wan & Chiou, 2007) and Bntsicriteria for behavioural
addictions have often been used as a basis fowtiis Brown's list of criteria includes
salience, withdrawal, conflict, euphoria, tolerarae well as relapse and reinstatement
(Brown, 1991, 1993, cited in Charlton, 2002). Basedhese criteria, for a behavioural
addiction to be considered present, the activitgintake priority in the person's life,
cause unpleasant emotional or physical effects wismontinued or halted, cause
interpersonal or intrapersonal conflicts, causeedléeelings or a “high” in the
individual, cause a need to engage in the actigityn increasingly longer period of
time in order to achieve the same “high”, and finahe activity must be reverted to
earlier patterns when resumed after attempts tmiabsom it.

A similar view has later been put forth by Grifist (1999) who suggested a
subcategory to behavioural addictions called “tedbgical addictions”. Among other
things, this category includes video game addictiod internet addiction. The
technological addictions feature six core composiehtiddiction: salience, tolerance,
mood modification, withdrawal symptoms, conflictdarelapse. These criteria are quite
similar to the ones postulated by Brown, and adogrtb Griffiths, a behaviour that
features these six components can be consideraddaction.

It has also been suggested to categorize excaganmg as a subcategory of
internet addiction, along with sexual preoccupaj@nd e-mail or text messaging
(Block, 2008). According to Block, these behaviolaature four components of
addiction: excessive use, tolerance, withdrawalreghtive repercussions. Block
suggests internet addiction to be considered a atswp-impulsive spectrum disorder

in the upcoming DSM-V.
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Many of the current measurements of video gamectiddiis based on the DSM
criteria for gambling or drug dependence (e.g. Leamsn et al., 2009; Porter, et al.,
2010; Salguero & Moran, 2002). By adapting the D&Weria of pathological
gambling to apply to gaming, the Game AddictionlS&tes been developed by
Lemmens et al. (2009). This scale consist of séeens, intended to measure salience,
tolerance, mood modification, relapse, withdrawahflict and problems. The scale has
been extensively validated by its authors, andetate with time spent on games, life
satisfaction, loneliness, social competence andeagpn. The scale also seems to be
reliable across samples.

Measuring Video Game Addiction

Because there are so many different views andume@ants currently
applied in the field, different operationalizatioofsvideo game addiction are adopted
across studies. When separating addiction fromauzhetion, different studies use
different cut-off levels (Charlton & Danforth, 200Griffiths & Dancaster, 1995;
Synovate, 2008; Wan & Chiou, 2007), and some dmffet an explanation or
reasoning as to why a particular cut-off has bedecsed (e.g. Wan & Chiou, 2007).
Other studies operate entirely without cut-offsigiag addiction along poorly defined
scales, reporting that subjects are “less” or “rhadgicted (e.g. Ko, et al., 2005), or
along somewhat better defined scales with numeaces, though providing vague
impressions of what any given score entails in seofraddiction (e.g. Kim, et al., 2008;
Smabhel, Blinka, & Ledabyl, 2008; Wang & Chu, 20(Jifferent usage of criteria and
cut-offs thus result in wide variation in repori@e@valence estimates, as demonstrated
by Charlton and Danforth (2007), who found thatatuag the cut-offs and criteria

resulted in prevalence estimates ranging from 1®%8.7% in the same sample group.
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Comparatively, the prevalence rate of pathologgeahbling is usually estimated at
about 1% (Wiebe & Volberg, 2007).

Central to this problem, is the question of whethenonothetic or a polythetic
approach better captures addiction. With a moniatlagiproach, all criteria of a given
measurement have to be met in order for addictdretconsidered present. With a
polythetic approach, only a certain number of thieiga need to be met. There are
advantages and disadvantages with both. Wheregthetit approaches may be too
liberal, monothetic approaches may be too strics{H-rances, & Pincus, 2004). A
third option is using a “core criteria” approactewe only criteria that are central to
addiction have to be met. Investigating the corterta of behavioural addiction, as
defined by Brown (1991, 1993, cited in CharltonQ2pCharlton noticed a division
between strong and mild criteria. He found thatrthilel criteria; tolerance, euphoria
and cognitive salience, indicated high engagenaher than addiction. Meanwhile,
relapse and reinstatement, withdrawal symptomsawetiral salience and conflict
(inter-personal and between activities) appeareddicate addiction. Charlton suggests
that the milder, peripheral facets might precedestionger in a possible developmental
model, in which an individual progresses througihase of high engagement before
reaching the stage of addiction. While the stromtjcators involve negative
consequences for the individual, that is not treedar the mild ones. High engagement
Is thus non-pathological, indicating that the indual merely enjoys the activity.

Another major criticism against the research or@igames addiction is that the
various measurements developed from criteria orbjaghor drug dependence may
compromise the validity of the scales, as well@srcbute to the aforementioned over-

estimation of prevalence rates.
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Video Game Addiction: The Debate

There is a disagreement in the field as to wheath@ot excessive video game
playing should be considered an addiction. AIm@t&f online computer gamers
report sacrificing at least one important real &fgpect (job/education,
family/friends/partner, hobbies or sleep) in ortteplay computer games (Griffiths, et
al., 2004). However, it is not until the gamer keefaying despite severe negative
consequences, that there is reason to worry alololitteon (Charlton & Danforth,
2004). Even then, the problem might not be addictiood (2008a) have stated that
people who seem to be addicted are in fact naeaasthey merely use the game to
escape some other troubles in their lives. Althowgdod’s claim may be true, the same
might also be true for other types of addictions hvell documented that addictive
disorders such as alcohol- and drug dependeneelhas gambling have high co-
morbidity rates with other psychiatric disorderstsas depression, anxiety and
personality disorders, among other things (Halg& Merikangas, et al., 1998; Petry,
Stinson, & Grant, 2005; Weissman, Myers, & Hardib@30), yet few researchers or
theorists doubt the existence of these addictiserders. Thus, there is no reason to
dismiss the possibility that an individual mightdxddicted to video games simply
because he or she has additional problems. Howawasal relationship between
video game addiction and other mental disorderg/béa® be established. It has been
warned that it is of crucial importance to estdbhspotential addiction’s construct
validity before assuming that a new disorder hanlibscovered, meaning that it is
important to figure out whether the “addiction’agprimary or a secondary disorder

(Shaffer, Hall, & Vander Bilt, 2000).
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It has been argued that until there is evidenatttie video games themselves
have addictive properties, excessive video gamgngaannot be accepted as an
addictive disorder (Wood, 2008a). It has been cgitnat the primary factors that lead
to addiction are intrinsic, cannot be attributedht® game, and that excessive video
game playing does not meet the “core requiremaiftaddiction (here defined as
impaired control, a lack of ability to stop or liniehaviour, salience, tolerance,
withdrawal, and reinstatement) (Blaszczynski, 2008)

Some studies have shown, however, that video gdmasleed appear to hold
some of the qualities common to other addictiorecohding to one study, excessive
gamers appeared to find video game cues more agtign did casual gamers. As
with chemical addictions, excessive video gameiptagppeared to be maintained
through sensitization in the mesolimbic dopamingesy, along with incentive salience
as a motivational component for rewarding spewiiileo game related cues
(Thalemann, Wolfling, & Grusser, 2007). This idiime with the theory by Shaffer et al.
(2004) that a common neurobiology may underlid¢aaths of addiction. One study
demonstrated that the level of dopamine releasaddap game play was similar to the
level of dopamine caused by an intravenous injaaticamphetamine (Koepp, et al.,
1998). However, as this study used money as a tefeaprogress in the video game,
one cannot be certain that it was the video gawmeeahat caused the high level of
dopamine.

Furthermore, the games themselves appear to baahbffect the gamer's
motivation, through the game's reward system. Whemewards in a game are set to be
unexpected, intangible (the rewards are not subatamtities), contingent (the rewards

are given based on gamer performance) and withrétevance (the rewards are not
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important to the gamer), the gamer's intrinsic maiton for playing seems to be higher
than the extrinsic motivation. Intrinsic motivatisaems to be associated with addiction,
while extrinsic is not. Rather, extrinsic motivatitends to undermine intrinsic
motivation. Video games seem to foster intrinsidiwadion by down-tweaking the
factors that could encourage extrinsic motivati@w@ards that are expected, tangible,
non-contingent and highly relevant) (Wan & ChioQ02).

Other researchers have made similar observagamscularly concerning
MMORPGSs, suggesting that such games may be adelicigause of powerful variable
ratio reinforcement schedules in the games thatc@eperant conditioning responses
in the gamers, keeping them hooked on the gamelf@h& Danforth, 2007).
However, this claim is questionable because theegarsually knows what is required
to achieve a reward in these games. Meanwhiletaiteand admiration from peers
supplies the gamers with social reinforcement (@t@& Danforth, 2007). As the
gamer levels up in such games, increasingly lopgsfing time is required in order to
make progress and the fact that these games ageafjgmever-ending contributes to
keeping the gamer hooked. Some video games (rtatted to MMORPGS) also
reward "loyal" behaviour, such as playing for eigbtirs straight, playing 1000 games,
or cooperating with 16 other gamers at once (KinD&fabbro, 2009). Interestingly
though, some games also offer a “rest bonus” wtiielgamers gain when not playing.
In World of Warcraft, gamers earn one “bar” or “bldy of rest bonus for every eight
hours they stay logged off the game. The rest boauses the character to gain
experience more quickly the next time the games lago the game. A maximum of 30
“bars/bubbles” can be earned, which correspondoaittone and a half level increase

in experience. However, as this entails ten daygayfing away from the game, the
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same experience is gained more quickly by playg®gmingly, the rest bonus have
been developed to benefit casual gamers (who dplagtvery often, but nonetheless
have to pay the same monthly fee as more avid ggnrather than to discourage
excessive play ("How to play. Resting,"” n.d.). Heee in some parts of the world,
restrictions are put on MMORPGs in order to avaldietion (Meenan, 2007). In
China, World of Warcraft characters lose strendiér ahree hours of continuous game
play, and are completely depleted after five.

It has been suggested that pre-existing problsotd) as social difficulties
combined with stressful life events may be a placaase of video game addiction.
People who go through stressful events and ladlalsoannections or empowerment in
their real lives might be drawn into the world ade@o games because of the recognition
they receive from other gamers as their in-gamesiacreases. Resources which
gamers have in-game; social or otherwise, maylteasme more valuable to them than
those they have (or do not have) in real life, @ébgrincreasing their vulnerability for
excessive gaming (King & Delfabbro, 2009).

Summary of Previous Resear ch

To summarize, a central aspect of addiction istttebehaviour is maintained
despite severe consequences to the addicted petger{Charlton & Danforth, 2004).
Addiction might be caused by excessive appetitei (@, 2001), a deficit in the
motivational system (West, 2006), and might hanewrobiological foundation
(Shaffer, et al., 2004). In accordance with theetatvideo game addiction appears to be
maintained through the same pathways in the bisaotteer addictive disorders
(Thalemann, et al., 2007). Social difficulties atiessful life events may also attribute

to video game addiction (King & Delfabbro, 2009).
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There is reason to believe that some games migktently be addictive (Wan
& Chiou, 2007), perhaps especially MMORPGs (Allisenal., 2006; Chappell, et al.,
2006; Griffiths, et al., 2004; Ng & Wiemer-Hastin@®05). This game genre, as well as
action and strategy games, has been found to leeiaflp popular among gamers who
might be addicted to video games (Synovate, 2008).

Many attempts have been made to develop criterigifieo game addiction.

The Game Addiction Scale developed by Lemmens €2@09) has been shown to be
valid and reliable. However, a wide array of scaheists in the field. A recurring issue
in research is whether to adopt a polythetic, moetat or core criteria approach to
identifying addiction. A consensus has yet to lzhed.

The Present Study

As most research on video game addiction has bbased on samples of self-
recruited gamers or drawn from limited populatisnsh as online gamers, there is a
need in the field for studies based on samples fessirestricted populations in order to
learn something about gamers in general. Wood (200&s pointed out a need for
learning the extent of a problem before definingativity as problematic.
Consequently, in the field of video game addictiogre is a need for research such as
prevalence studies, as this has not often been lusfioee.

The present study is an independent part of aninggesearch project at the
University of Bergen, aimed at investigating thelemrstanding of video game addiction,
and is based on a selection of the same data.

The hypotheses of the study were that video gardet@ah would be associated
with negative life influences: lower life satisfawt, higher anxiety and depression,

symptoms of insomnia, poorer physical health asd fhysical exercise. Further, it was
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expected that addicted gamers would spend moredimwdeo games than non-
addicted gamers, and that they would show a pnederor MMORPGSs, action games
and strategy games. Also, addicted gamers wergerage expected to be younger than
the other groups, and consist mostly of males.ifitestigation of gender differences
was mainly exploratory, but it was expected thaidkes generally would play less
video games than males.
Method

Participants

A questionnaire was distributed by mail to 2500d@nly chosen Norwegian
citizens selected by the Norwegian national regiigtn office. The age range was 16 to
40 years. Due to the sampling procedure used bretfistration office, 15 year olds
who turned 16 in the year of the study could alssdlected. Sixteen 15 year olds
therefore participated in the present studyt of the 2500 individuals asked to
participate, 816 responded. Also, 101 questionsaugre returned because of wrong
recipient address, resulting in a response raBd@d. Of the respondents, 56.1% were
female. The average age of the respondents way@ar8 (SD = 7.36). Forty gift
certificates were drawn among the respondents ascantive for participation.
Materials

Video game playing habits. The respondents were asked how many hours per
week they spent playing video games, and whetheotthey or their loved ones were
worried that the respondent may have a problem extiessive video game playing.
They were also asked to report how often they esett of four kinds of game devices:
handheld devices, stationary consoles, installedegeon a PC, and the web browser on

a PC. Further, they were asked how often they plageh of 11 genres of games:
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adventure, driving, sports, MMORPG, family/partgtian, strategy, puzzle, platform,
simulation and fighter games. These items wereatdd on a 7-point continuum scale:
1 (never) 2 (less than one day per montBYone-three days per monii)(one day per
week) 5 (two-three days per weelf(four-six days per weekJ (every day)

Game addiction. The Game Addiction Scale (Lemmens, et al., 2008)ains
seven items that measure symptoms of video gamietimidover the past six months.
These areHow often during the last six months: 1. Did yomkhabout playing a game
all day long?(Salience)2. Did you spend increasing amounts of time onegdm
(Tolerance)3. Did you play games to forget about real lif@fod modification) 4.
Have others unsuccessfully tried to reduce yourgyase3Relapse)5. Have you felt
bad when you were unable to play¥ithdrawal),6. Did you have fights with others
(e.g., family, friends) over your times spent omga?Conflict), 7. Have you neglected
other important activities (e.g., school, work, gppto play games@Problems). All
scales used in the present study were presentédrimegian.

The items on the Game Addiction Scale are ratea Bpoint likert scale from 1
(neve) to 5 (very often. As suggested by the authors of the scale, anwas
considered endorsed when a respondent scoredi§h@rhThe cut-off for addiction
was in the present study set to a minimum scotbret on at least four of the seven
items. Thus, a polythetic approach was choser;aordance with the current standard
of diagnostic guidelines for similar mental heattbues (such as pathological gambling)
set by the American Psychiatric Association (2000).

Satisfaction with life. The Satisfaction with Life Scale (SWLS) (Diener,
Emmons, Larsen, & Griffin, 1985) consists of fitemns (e.gln most ways, my life is

close to my idedl The items are ranged on a 7-point Likert scadenfl §its poorly) to
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7 (Fits perfectly. The scale ranges from 5 to 35. Scores from ZBttare considered
normal. Internal consistency (Crohnbach’s alpha}te scale in this study was .91.

Anxiety and depression. The Hospital Anxiety and Depression Scale (HADS)
(Zigmond & Snaith, 1983) consists of two subsc#bes measure symptoms of anxiety
(e.g.l get sudden feelings of pah@nd depressiofe.g.| still enjoy the things | used to
enjoy)during the past week. Each of the two subscalesists of seven items that are
rated from on a scale ranging from 0O to 3. Eaclssale has a range of 0-21. Scores of
8 or lower on each subscale are considered nomlpgibal. Internal consistency
(Crohnbach’s alpha) in the study was .75 for thdéeig subscale, and .77 for the
depression subscale.

Insomnia. Bergen Insomnia Scale (BIS) (Pallesen, et al.32@0nsists of six
items that measure symptoms of insomnia duringpést month (e.gn the past month,
how many days per week have you felt dissatisfigdywur sleep®. The items are
rated from O Zero days per wegko 7 Seven days per weel he scale ranges from
0-42. Compared to normative data for men and woagenl 18 to 44 years, scores of 12
or lower are considered within the normal rangeerimal consistency (Crohnbach’s
alpha) for the scale in this study was .82.

Health and exercise. The respondents were asked to answer one quedtoart
physical healthHow do you consider your health?ated from 1\{ery goodto 4
(poor). The respondents were also asked to answer awigp about exercisélow
often do you practice sports, or exercise so mbhahyou sweat and/or get out of
breath?, which was rated on a 7-point continuum scaléneler) 2 (less than one day
per month) 3 (one-three days per month#)(one day per week) (two-three days per

week) 6 (four-six days per weeky (every day)
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Statistics

The gender distribution among the respondents was% females and 43.9%
males. Younger males (15-27 years) were underrepies among the respondents
(n = 155), and older females (28-40 years) wererepeesented (n = 238). In order to
compensate for this skewed distribution, the daeseweighted. An overview of the
Norwegian population by Statistics Norway was usechlculate the weights.

Based on their scores on the addiction scale, esgondent was categorized
into an “addiction” group or a “non-addiction” gneuBased on reported time spent
playing video games, the non-addiction group wathéu divided into two groups: one
group consisting of the respondents who do notgagavideo game play at all
(reported playing time of 0 hours per week), and oonsisting of the respondents who
do play video games, but are not considered addicdteus, the following three groups
emerged: “addicted gamersi £ 33), “non-addicted gamersi € 429), and “non-
gamers” (| = 355).

Chi-square was used to determine whether or nfgrdiices in nominal
variables between the three groups were significant

One-way analysis of variance (ANOVA) was used t@suee differences in
continuous variables between the three groups. i5faddicted gamers vs. non-
addicted gamers vs. non-gamers) was always theemdent variable when ANOVA
was used. A homogeneity of variance test was usddtermine which post-hoc test to
use in further analyses. When the variances betgerips were found to be equal, the
Scheffé test was used since it does not assumedbhtcondition holds the same

number of cases (Howitt & Cramer, 2008). Howevdremwunequal variances were



21

found between the groups, the Games-Howell rargiemas used, as recommended by
Howitt and Cramer (2008).

For analyses of gaming habits and personal conedamst own gaming
behaviour, the non-gamer group was left out bectheseper definition have no
gaming habits. For these analyses, independentlesiripsts were used to find
differences between the two remaining groups. Boh&omparison, the Levene’s Test
for Equality of Variances was used to determinetiwiieto use thevalue for equal
variances or thevalue for unequal variances. Also, one santyésts were used to find
differences within each of the two groups.

Results
Prevalence

The estimated prevalence of video game addictia4m@o (n = 33).
Demographics

Some differences in demographic variables wereddetween the three
groups. As opposed to the sample in general, 84fa¥e addiction group were males.
In comparison, the non-addicted gamer group catsist 60.7% males, and the non-
gamer group consisted of 36.3% males. These difteewere significany? = 61.94,
df =2, p<.001.

A one-way ANOVA where age was the dependent vagialals conducted. The
ANOVA showed a significant main effect of adge(2, 813)= 27.42,p < .001. A
Games Howell post-hoc test showed that addictecegafd = 23.0,SD= 7.01) were
younger than non-addicted gamdvs<£ 27.0,SD = 7.49), and non-gamers were older

than both addicted gamers and non-addicted gamers30.0,SD= 6.53),p < .05.
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There were also differences between the three gronglemographic variables
such as living situation, marital status, educatével and employment situation, as
presented in Table 1. Addicted gamers reported ibea than the respondents in the
two other groups that they were still living witheir parents)? = 51.24df =2,p <
.001), that they were singlg?(= 10.02df = 2, p = .007) that they did not have higher
education 2 = 28.81df = 2, p<.001), and that they were not employed in atfie

or part time joby2 = 25.34df = 2,p < .001).

Table 1

Respondents’ living situation, relationships staeucation and work situation. Group
percentages.

Have moved out Areina Have higher Have full time
Group from parents’ home relationship education paot time job
Addicted 51.1% 54.5% 25.0% 33.3%
Gamers
Non-addicted 71.7% 60.1% 39.1% 59.2%
Gamers
Non-Gamers 89.5% 70.3% 56.3% 71.3%
Gaming Habits

The analyses in this section compare only addigéeders and non-addicted
gamers.

Gaming time. A one samplé-test showed that addicted gamevs< 14.67,SD
= 13.64) played more hours per week compared teadoiicted gamersf = 5.57,SD
=8.13),t = 3.764,df = 33,571p = .001.

The respondents’ reported playing time ranged fooim 63 hours per week. The
respondent who reported playing for 63 hours pexkweas categorized as a non-
addicted gamer. The highest reported playing timé&e addicted group was 50 hours

per week. One respondent classified as addictexttegpplaying O hours per week.
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Game devices. Compared to the overall average within the addig&mer
group M = 3.6,SD= 1.16), a one-samptdest indicated that none of the game devices
stood out as significantly more popular than theot among the addicted gamers.
However, handheld devicell(= 2.64,SD= 1.75) were significantliesspopular,
t=-3.219df=32,p = .003.

Compared to the overall average within the non-@ddigamer groupg = 2.7,
SD=1.03), a one-samptdest indicated that the internet browser on a MG .91,
SD= 1.73) stood out as significantly more populamntithe otherg,= 2.523,df = 423,p
=.012. Handheld devicebi(= 2.52,SD = 1.75) were significantly less popular,
t=-2.164,df = 425,p = .031.

An independent samplégest showed that addicted gamers used all devices
significantly more often compared to the non-adaicgamers, with the exception of

handheld devices. Independent samplesues are presented in Table 2.

Table 2

Game devices. Differences between addicted garA&@}and non-addicted gamers
(NAG).

Group mearS)

Game device AG NAG t df p
Handheld 2.64 (1.75) 2.52(1.75) 0.391* 457 ns
Stationary 3.73(1.88) 2.67 (1.46) 3.165 34,779 .003
PC-installed games 4.35(2.17) 2.71 (1.75%.128 33,578 .000
PC-web browser 3.81(1.79) 2.91(1.73)2.854* 455 .005

Note.Differences unequal, except where marked withignicantt-values are in
boldface.

Game genres. Compared to the overall average within the addig@mer group

(M =2.78, SD = 1.02), a one-sampiest indicated that action games stood out as
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particularly popular among addicted gamers. Onegx$atrvalues for both addicted
gamers and non-addicted gamers are presented e J.ab

In the non-addicted gamer grouy € 1.86,SD= 0.69), puzzles, family/party,
action and sports games were the most popularevighter, MMORPGs, simulation

and strategy games were the least popular.

Table 3

Game genres. One-sample t-test addicted gametsvékese 2.7806), one-sample t-test
non-addicted gamers (test-value 1.8568).

Addicted Gamerd=2.7806) Non-addicted gamer$/=1.8568)

Game genre M(SD) t df p M(SD) t df p
Adventure  2.85(1.90) 0.216 32 ns 1.75 (1.392)520 423 ns
Driving 2.96 (1.55) 0.642 32 ns 1.95(1.13).688 424 ns
Sports 2.95(1.69) 0.563 32 ns 2.01 (1.32826 423 .021

MMORPG 2.92(2.25) 0.358 32 ns 1.52 (1.38)974 424 .000
Family/party 2.82 (1.42) 0.174 32 ns 2.000. 3.187 424 .002

Action 3.80 (1.79) 3.238 32  .003 2.06 (1.46)2.864 423 .004
Strategy 2.39 (1.56) -1.430 32  ns 1.65 (1.18B32 422 .000
Puzzle 2.52 (1.49) -1.001 31 ns 2.52 (1.58B45 424 .000

Platform 2.53 (1.51) -0.948 32 ns 1.83 (1.20)486 424 ns
Simulation  2.22 (1.60) -2.000 32 ns 1.62 (1.24.120 423 .000
Fighter 2.57 (1.56) -0.777 32 ns 1.50 (1.03)200 424 .000

Note.Significantt-values are in boldface.

With the exception of puzzles, the addicted gameperted playing every game
genre significantly more often than non-addictechges. With puzzles there were no
significant differences between the groups. An sy of independent samples

values are presented in Table 4.
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Table 4

Game genres. Differences between addicted gam&pgAd non-addicted gamers
(NAG).

Group mearS)

Game genre AG NAG t df p

Adventure 2.85(1.90) 1.75(1.39)3.235 34,428 .003
Driving 2.96 (1.55) 1.95(1.13) 3.629 34,401 .001
Sports 2.95(1.69) 2.01(1.34)3.781* 455 .000
MMORPG 2.92 (2.25) 1.52(1.38) 3.502 33,613 .001
Family/party 2.82(1.42) 2.01(1.02) 3.198 34,308 .003
Action 3.80(1.79) 2.06 (1.46) 5.402 35,062 .000
Strategy 2.39 (1.56) 1.65(1.16)2.642 34,500 .012
Puzzle 2.52(1.49) 252(1.54) -0.007* 455 s n
Platform 253 (1.51) 1.83(1.20) 2.588 34,917 .014
Simulation 2.22(1.60) 1.62(1.21) 2.126 34,601 .041
Fighter 2.57 (1.56) 1.50(1.03) 3.878 33,913 .000

Note.Differences unequal, except where marked withignicantt-values are in
boldface.

Gender differences. Because the addicted gamer group was small artdined
few females, both gamer groups (addicted and ndictedl) were combined in order to
examine gender differences.

Males (M = 7.62SD= 10.20) were found to generally spend more tigre p
week playing video games compared to females (MB%,8$D= 5.56),t (440,62) =
5.01,p < .001.

Compared to their own averadd € 2.92,SD= 1.07), PC —installed games
(M =3.17,SD= 1.91) stood out as a particularly popular gaeaak among male
gamerst = 2.257 df = 285,p = .025. Meanwhile, handheld game devidds=(2.49,
SD=1.74) were particularly unpopulars -4.153,df = 286,p < .001.

Compared to the female gamer averdge=(2.51,SD= 1.00), internet browser
games i = 3.05,SD= 1.92) were particularly popular= 3.685,df = 169,p < .001.

Stationary consoled = 2.18,SD = 1.16) were particularly unpopuldr<-3.698,df =
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169,p <.001), along with PC-installed gamé4 € 2.24,SD= 1.51), which were also
unpopulart =-2.321,df = 169,p = .021.

Further, the most popular games among males £.07,SD= 0.79) were
action games, sports, and driving games. Signifigampopular among male gamers
were fighter, simulation and platform games. Onaat-values for both male gamers

and female gamers are presented in Table 5.

Table 5

Game genres. One-sample t-test male gamers (tkest 200708), one-sample t-test
female gamers (test-value 1.6749).

Male Gamerg\=2.0708) Female gamer$/=1.6749)
Game genre M(SD) t df p M(SD) t df p
Adventure 1.95(1.53) -1.310 284 ns 1.64 (1.30)390 171 ns
Driving 2.26 (1.28) 2433 286 .016 1.63 (0.90) -0.657 170 ns
Sports 2.38 (1.50)3.534 285 .000 1.56 (0.99) -1.530 170 ns

MMORPG  1.87 (1.76) -1.897 286 ns 1.20 (0.78)100 170 .000
Family/party 2.07 (1.15) 0.009 286 ns 2.0B2). 5670 170 .000

Action 2.64 (1.67) 5.807 285 .000 1.42(0.91)3692 170 .000
Strategy 1.95(1.35) -1.506 285 ns 1.29 (0.76)566 169 .000
Puzzle 2.20 (1.40) 1.518 285 ns 3.05 (1.619.207 170  .000

Platform 1.87 (1.30) 2642 286 .009 1.90 (1.14)2526 170 .012
Simulation  1.80(1.33) -3.386 286 .001 1.404). 3.259 169 .001
Fighter 1.78 (1.26) 3:944 286 .000 1.23 (0.68)8595 170 .000

Note.Significantt-values are in boldface.

Among female gamer$A = 1.67,SD= 0.61), puzzles, family/party games, and
platform games were the most popular. Significantipopular among female gamers
were fighter games, MMORPGs, strategy games, agaomes, and simulation games.

The three favourites among females; puzzles, fdpatlyy games and platform
games, were also the only game genres that malestplay significantly more often
than females. Puzzles were the only game genrdetimaties played significantly more

often than males. Table 6 presents an overview iodgependent samplésalues.
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Table 6

Game genres. Differences between male and femaierga
Group mearS[j)

Game genre Males Females t df p
Adventure 1.95(1.53) 1.64(1.31)2.335 403,258 .020
Driving 2.26 (1.28) 1.63(0.90) 6.098 442,916 .000
Sports 2.38 (1.50) 1.56 (0.99) 7.082 450,500 .000
MMORPG 1.87 (1.76) 1.20 (0.76) 5.635 423,323 .000
Family/party 2.07 (1.15) 2.07(0.92) -0.017 19410 ns
Action 2.64 (1.67) 1.42(0.91)10.153 451,580 .000
Strategy 1.95(1.35) 1.29(0.75)6.673 451,467 .000
Puzzle 2.20 (1.40) 3.05(1.61)-5.988* 455 .000
Platform 1.87(1.30) 1.90(1.14) -0.227* 456 ns
Simulation 1.80 (1.33) 1.41(1.04) 3.472 422,248 .001
Fighter 1.78 (1.26) 1.23 (0.68) 6.031 451,450 .000

Note.Differences unequal, except where marked withignicantt-values are in
boldface.
Physical and Mental Health

Concern about gaming behaviour. For the analyses of concern about gaming
behaviour, the non-gamer group was left out.

Not surprisingly, addicted gamers tended to be moreerned about their own
gaming than non-addicted gamers. Addicted gameted more often than non-
addicted gamers that they think they play too mudkeo gamesyf = 13.08df =1,p<
.001), that they think they have a problem with ganfy? = 48.30df = 1, p <.001),
and that loved ones are concerned about their ga@fir 75.11df = 1, p <.001).

Table 7 presents the figures for the two groupthese variables.
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Table 7

Respondents’ concern about gaming behaviour. Gpmipentages.

Think they play Report having a Loved ones
Group too much VG problem with gaming concerned
Addicted 24.2% 18.2% 39.4%
Gamers
Non-addicted 6.6% 0.7% 3.1%
Gamers

Note.VG = video games.

Satisfaction with life. A one-way ANOVA where score on the SWSL was the
dependent variable, showed a significant main etiethis scaleF (2, 808)= 16.42p
<.001. A Scheffé post-hoc test showed that addligeenersil = 20.42,SD= 4.52)
scored significantly lower than both non-addictedhgrs M = 25.44,SD= 6.03) and
non-gamersNl = 26.58,SD = 6.26),p <.05. No significant differences were found
between non-addicted gamers and non-gamers.

Anxiety and depression. A one-way ANOVA where score on the HADS
anxiety subscale was the dependent variable, shawseghificant main effect of this
subscalef (2, 811)= 7.08,p = .001. A Scheffé post-hoc test showed that addict
gamers ¢ = 6.75,SD =2.42) scored significantly higher than both n@amgrs i1 =
4.73,SD= 3.08) and non-addicted gamelé € 5.08,SD=3.01),p < .05. No significant
differences were found between non-addicted gaaresion-gamers.

A one-way ANOVA also showed a significant maineetfof the HADS
depression subscale,(2, 811)= 10.95,p <.001. A Scheffé post-hoc test showed that
addicted gamersV = 4.95,SD = 2.95) scored significantly higher than both non-
gamers i = 2.62,SD= 2.94) and non-addicted gamew £ 3.14,SD= 2.86),p < .05.

No significant differences were found between nddieted gamers and non-gamers.
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Insomnia (BIS). A one-way ANOVA where score on the BIS was the
dependent variable, showed a significant main etiethis scaleF (2, 808)= 3.31,p =
.037. A Scheffé post hoc test showed that the &eftligamersNl = 14.10,SD = 8.87)
scored significantly higher than non-gameévs<10.36,SD= 8.16),p < .05. No other
significant differences were found.

Physical Health. A one-way ANOVA where physical health was the dejent
variable, showed a significant main effect of phgshealthF (2, 805)= 5.10,p <.006.

A Scheffé post hoc test showed that non-gamdrs (.95,SD= 0.77) reported being
in better physical health than non-addicted garfMrs 2.12,SD=0.81),p < .05. No
other differences were found.

Physical Exercise. A one-way ANOVA showed no significant main effeft o
physical exercise.

Alternative Approachesto I dentify Addiction

A monothetic approach to identifying addictionuksd in a prevalence estimate
of 0.6% @ = 5). Gaming time in this group averaged 30.62 hpersveek $D =
19.26). Reported gaming time ranged from 3 to S@iper week, but all respondents
except for one reported playing for more than 30rb@er week.

According to the authors of the Game Addiction 8ctiree of the items may be
regarded as core criteria, because they inherenflly negative consequences
(Lemmens, et al., 2009). These are conflict, weiladdl and problems (conflict with
other activities). 1.2% of the sample endorsethadle itemsr{ = 9), and 2.8% endorsed
at least two out of threa £ 23).

Other researchers have suggested the three maehaboege plus relapse and

behavioural salience (Charlton, 2002; Charlton &foah, 2007). However, the Game
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Addiction Scale does not measure the latter. Exctuthis criterion then, 0.9% of the
sample endorsed all four items% 7), and 2.3% endorsed at least three out of (foar
19).

Figure 1 shows the percentage of participants wigoesed each of the items in
the Game Addiction Scale. While relatively manythe addicted gamers experience
problems (conflict with other activities) as wedl gelapse, approximately half of the
gamers classified as addicted experience withdrzamal even fewer report

(interpersonal) conflicts related to their gaming.

Figure 1.Respondents endorsing each of the seven Gametisad®cale items. Group
percentages.
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Discussion
Summary of Results

The primary aim of the present study was to irigast the prevalence of video
game addiction in Norway, and to investigate whe#tggliction was associated with
measures of physical and mental health. The seaiomdvas to investigate
characteristics of addicted gamers, compared teadldicted gamers and non-gamers.
Third, the present study aimed to compare malefemdle gamers in order to
investigate differences in gaming habits.

The hypothesis that addiction would be associatéd wegative life influences
was partially supported. Compared to non-gamedicttl gamers were found to score
significantly lower on the measure of life satigfag, and well as higher on measures of
anxiety, depression and insomnia. However, theescaere within the non-
pathological range for all groups, even though eteédi gamers on average reported a
slightly elevated level of symptoms of insomnia.

Based on previous research, it was expected thiattad gamers would spend
more time playing video games compared to non-&eldligamers, that they would
show a preference for MMORPGs, as well as actiahstirategy games, that they
would be younger than the respondents in the tlWerajroups, and that the addicted
gamer group would consist mainly of males. Thegmtheses were supported, except
for the finding that addicted gamers did not showeference for MMORPGs or
strategy games, but for action games. The diffeaghaund in living situation,
relationships status, education and work situatiay presumably be attributed to the

general age differences between the groups.
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The hypothesis that female gamers would play less male gamers was
supported. Another interesting gender difference alao discovered: female gamers
tended to prefer different game consoles and ganeeg than males.

Prevalence

The results from the present study indicate tB&od the respondents might be
addicted to video games. Compared to prevalenes cdtgambling, which are usually
estimated at 1% (Wiebe & Volberg, 2007), this eateris somewhat elevated.
However, considering that this study focused orltadiged 16 to 40, the prevalence in
the Norwegian population as a whole is probablydQwecause older adults are less
likely to play video games. Also, if a monothetppaoach had been adopted, the
estimate would have been lower (0.6%). There iggver, reason to believe that this
would have been an underestimation. One would xymeat pathological gamblers or
patients who are drug dependent to display evesgiple symptom of their respective
disorders. Nor does it seem reasonable to expisabitipeople who are addicted to
video games. Therefore, it is possible that theatiwatic approach might capture only
the most severe cases of addiction, and therebydexéess severe cases.

A compromise may have been found in the researcdomand peripheral
criteria (Charlton, 2002; Charlton & Danforth, 200&s Figure 1 showed, it was found
that almost 100% of the addicted gamers and ali@®t& the non-addicted gamers in
the present study endorsed the “mood modificatiterh, “How often during the last
six months did you play games to forget about Irgs#” The finding that so many
gamers endorsed this item may suggest that ipexigheral criteria indicating
engagement. If that is the case, then it is ngirging that many non-addicted gamers

endorsed this item. Neither is it surprising tHatast all of the addicted gamers
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endorsed it, as it seems reasonable to expecidhaone who is addicted to an activity
is highly engaged in that activity. The wordingtie¢ item may perhaps on the surface
give an impression of measuring pathology. Howeivean be argued that an aspect of
all hobbies is that they help people to unwind famget about the stress and
complications in life. One would not claim that pewho enjoy reading a book after a
stressful day are addicted to reading. The fadtahaactivity can be used as an “escape”
or a means of coping does not necessarily inditatiet is anything more than a hobby.
However, when the activity takes priority in aniwidual’s life and thereby cause
severe detrimental effects on the individual’s,ldddiction may be the problem. This is
where the core criteria come in. Based on thetfattthey entail negative consequences
for the gamer, the authors of the Game Addictiocalé&S(emmens, et al., 2009) have
suggested that the following three items may besiciened core criteria: How often
during the last six months: “...did you have fightish others (e.g., family, friends) over
your time spent on games?” (measures conflicthdve you felt bad when you were
unable to play?{measures withdrawal) and “...have you neglectbdramportant
activities (e.g., school, work, sports) to play @&’ (measures “problems”, or conflict
with other activities). 1.2% of the sample in thiegent study endorsed all three items.
However, research indicates that relapse shouiddbgded as a core criterion as well
(Charlton, 2002; Charlton & Danforth, 2007). Accamgito Lemmens et al (2009), the
following item in the Game Addiction Scale is intliexal to measure relapse: “How often
during the last six months have others unsuccégdfidd to reduce your game use?”
When this item is considered a core criterion alarty the other three, it is found that
0.9% of the sample endorse all four. However, gusstionable whether this item truly

reflects the concept of relapse, as the item doesnply that the respondent must



34

actually have stayed away from games for some tame then fallen back into old
patterns. The way it is phrased, respondents magkdinis item if their loved ones are
simply asking for them to reduce their playing, émely do not listen. In fact, this is the
way the item was translated into Norwegian, aralge how it is phrased in Dutch, the
scale’s original language. Further, Charlton andfbrh (2007) also found a fifth core
criteria: behavioural salience. The Game Addictmale does not include this criterion.
The item labelled “Salience” measures only coggisalience, not behavioural.

It is possible that some revising would be benefitm the Game Addiction
Scale. It might prove beneficial also to validdte scale for a core criteria approach to
addiction. However, this does not necessarily nmikanthe current scale measures high
engagement rather than addiction. Extensive vabddty the authors indicate that the
scale does in fact measure pathological video gauthiemmens, et al., 2009).
Physical and Mental Health

Compared to non-gamers, video game addiction wései present study found
to be associated with a somewhat lowered life feati®n, elevated levels of symptoms
of insomnia, as well as elevated levels of anxastgt depression. However, these levels
were within the non-pathological range for all ggepalthough addicted gamers’
average level of insomnia symptoms was slightlyatked compared to the normative
data. There are thus no indications that addictedeys as a group suffer clinical levels
of anxiety, depression or insomnia. Nor are theywanse physical health than non-
gamers. As the data are cross-sectional, no infeseabout causation can be made.
However, some possibilities for the slightly eleadtevels of insomnia symptoms are
that the addicted gamers perhaps prioritize gamouay sleep (Griffiths, et al., 2004), or

that perhaps an unknown variable cause both addietad symptoms of insomnia.
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Even though the levels on the scales regardingahkealth were not in the
clinical range, addicted gamers as a group wesedatsfied with their lives compared
to non-gamers. Also, non-gamers experienced feweptoms of anxiety and
depression in their daily lives than addicted gamagain, no assumptions about
causation can be made, but some possibilitieshatevideo game addiction perhaps
causes these negative life influences, or alterelgtthat negative life influences cause
video game addiction. A third possibility is thatse unknown third variable causes the
differences.

Differencesin Gaming Habits: Addicted Gamersvs. Non-addicted Gamers

Addiction was associated with gaming time, as eedi gamers spent
significantly more time playing video games complaieenon-addicted gamers.
However, the average gaming time among addictecegamas quite low in the present
study, compared to many other studies that re@ortigg times of 18 to 36 hours per
week (Charlton & Danforth, 2007; Griffiths, et &004; Kim, et al., 2008). Fourteen
hours per week spent on video games may not s&era large amount of time. An
average of two hours per day spent on video ganagsnmt cause severe consequences
to a person’s life. After all, with approximatelyx $iours left over in the day (reserving
eight hours for work and another eight for sleépgyre is still time to spend with family,
friends, homework, and other hobbies. Thus, gartimg alone might not be a good
indicator of addiction. For example, it is concdileathat people can be addicted to
video games even if they are currently avoiding ggam

Various explanations could account for the ratber dverage gaming time
found in the present study. First, gaming time ddag of little importance for

addiction. However, this violates the assumptiat ehavioural salience is central to
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addiction (Charlton, 2002). A more likely explametiis the broad sample of
respondents in the present study. Many studies foa\iestance focused solely on
MMORPG-gamers, which probably result in greaterage playing times, since
MMORPGs are generally played for longer periodsroé than other games (Ng &
Wiemer-Hastings, 2005). A second possibility reddte sampling, is that the low
number of addicted gamers in the present studyddwaNe caused a bias in the results.
Also, it is possible that the polythetic approadogted in the present study could have
led to an overestimation of addiction and therelwdred the average gaming time,
assuming that addicted gamers actually spend rimoeegaming than highly engaged
gamers, which may not necessarily be the case. tawihe conjecture is illustrated by
the finding that the monothetic approach resultedn average gaming time of more
than 30 hours per week among addicted gamers.

Regarding game genres and game devices, it is ndtepthat non-addicted
gamers seem to prefer to play games via a PC wetsker, and that the greatest
difference in game device usage between the twapgres constituted by PC-installed
games. Whereas browser games are not typicallgiassd with addiction, many of the
game genres that are considered addictive are ioiséadled and played on a PC.
Another noteworthy finding is that addicted gany@esy almost every game genre more
often than non-addicted gamers. Considering tHerdiice between the two groups in
weekly playing time this result may initially seemsurprising, but it is interesting that
the addicted gamers’ “surplus” of playing time istdbuted relatively evenly across the
game genres. The finding that only one game gdacel ©ut as particularly popular
among addicted gamers, might imply that addictedega in general do not focus on

certain categories, but play them all equally. €keeption is action games, one of the
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game genres that seems to be preferred by gamershwv signs of problem gaming
(Synovate, 2008). Considering the attention MMORR®ze received in the research
field, and their status as particularly addictiwes surprising that this game genre did
not stand out. A few different explanations cansgay account for these findings. One
explanation might be that MMORPGs by researchentsgps have received too much
attention and “blame” for video game addiction.dss have often focused solely on
these types of games, while other genres havelb#eyut. The present findings imply
that more research on other game genres couldrizditial.

The low number of addicted gamers in the presemtystould be another
explanation for why MMORPGs did not stand out. deseffect of doing prevalence
studies is that the number of respondents in thei¢al” group will be low, which
affects the generalisation of the findings. In thistance it is therefore possible that
MMORPGs in fact are among the most popular gameegenith the population of
addicted gamers, but that this is not reflectethieysmall sample.

A third possibility is that MMORPGs are less popwdanong Norwegian gamers
than among gamers from other parts of the worldvéier, this is unlikely, considering
the finding that MMORPGs, along with action andittgy games are the most popular
among online gamers in Norway (Synovate, 2008).

Gender Differences

In line with previous research, the addicted gagneup in the present study
consisted mainly of males. However, more than dfalhe respondents (56.6%)
reported that they play video games at least emecg in a while, and more than one-
third of these gamers were female (37.6%). Thisgraage is somewhat larger than

generally reported in other studies (e.g. Griffithisal., 2004; Salguero & Moran,
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2002). The explanation for this might lie in théeliences observed in gaming habits
between the genders. Female gamers were founeia significantly less time playing
video games than did males. Of the eleven gamgaaés provided in the survey,
males played eight of them significantly more oftean females. Two of the three
remaining categories; family/party- and platfornrmgs resulted in no significant
differences between genders, but puzzles were glsigmificantly more often by
females than by males. As the PC web browser gineras found to be a favourite
game device among females, this result is not simgr Puzzles are typically played
through an internet browser, or on handheld devikesell phones. However, it is
interesting that females spent more time than naidis type of game. First, this
probably explains why puzzles were the only categjoat addicted gamers did not play
more often than non-addicted gamers. Secondlyusechey are a somewhat different
form of game in that they are generally short tagtthey are not typically the kind of
game one would associate with video game addicTibis. is also true for family/party
games, and to a certain extent also for platformega Although females also play other
games, the finding that these games generallyraferped, while games such as
MMORPGs, strategy-, and action games are amonigdsé popular, might explain
why so many studies report a predominance of meieegs. Methodological concerns
in many of these studies, like samples being selfuited through gamer web sites and
a general focus on online games, likely cause relsees to miss out on the composition
and diversity of the general gamer population.

The present study cannot explain why males andlésma general have such

different gaming habits, or why addicted gamerspaeelominantly male, as the data are
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cross-sectional. However, the results indicate filmdther research on female gaming
patterns could be beneficial in order to learn nadyeut these issues.
Doesthe Present Study Support the Notion of a Video Game Addiction?

The adoption of the polythetic approach implieg thare is a possibility that the
prevalence reported in the present study may hage bverestimated. As previously
mentioned, a core criteria approach might providerapromise between the
monothetic and polythetic approaches. However, umxthe Game Addiction Scale has
not yet been validated for such use, this appreashnot adopted for the main analyses
in this study. Nonetheless, whether a polythetionathetic or core criteria approach
was used, some respondents always met the cifiver@adiction. Furthermore, about
one in five of the gamers classified as addictdigbbe that they have a problem with
gaming, and approximately one in four think thaytlspend too much time on games.

Although the average gaming time among addictedegain the present study
was found to be somewhat low, the strictest, magtattapproach resulted in an average
gaming time of more than 30 hours per week. Whesdlrespondents in addition
endorse every item on the addiction scale, it sdiely that they do experience some
problems related to video game playing. Thus, piedithat the Game Addiction Scale
actually measures pathology rather than high engage it does seem possible that
some individuals might be addicted to video games.

As previously mentioned, one’s definition of addin in general is central to
whether or not one will accept excessive video ggnais addictive behaviour. An
important aspect of addiction is that the behavisumaintained despite severe negative
consequences to the addicted person’s life (Cma&ltDanforth, 2004). This is in line

with Orford’s (2001) idea of excessive appetiteg] Bindings from the present study
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appear to fit well with this view. At least a feWwthe respondents seem to have formed
an unhealthy attachment to video games, in thgtspend very much time on gaming.
Furthermore, because these individuals also enddreéthe Game Addiction Scale
items, negative consequences are implied (Lemne¢rs,, 2009).

With caution, it can thus be stated that the presternly does seem to indicate
that video game addiction might be a valid ternthatvery least applicable to a few
individuals. Whether a primary or a secondary disorexcessive video game playing
is quite a real problem for some individuals, arghgnseek clinical treatment
(Synovate, 2008). Clinical experience with excesgjaming is thus increasing, and
could perhaps offer valuable insights to the freldesearch.

Strengths and Limitations

Some strengths with the present study are thatahwle was relatively large,
randomly selected, and not limited to adolescentedain gamer groups. Further, this
is the first study in Norway to utilise an estabéd measurement of video game
addiction.

There are also some limitations with the studystf-ihe subsample of addicted
gamers was small. This has implications for gereng the findings regarding
addicted gamers to the population.

Second, the response rate was somewhat low, wiaghalso have implications
for generalising the results. However, studies hagieated that the implications of
low response rates are minor (Curtin, Presser,ng&i 2000; Keeter, Kennedy,
Dimock, Best, & Craighill, 2006).

A third limitation concerns the polythetic approaatopted to identify addicted

respondents, which might have resulted in a shgktestimation of addiction. On the
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other hand, the alternative monothetic approachdvoresumably have resulted in an
underestimation. Adopting a core criteria approaefht have been an acceptable
compromise, but the Game Addiction Scale has ndbgeen validated for such use.
Suggestionsfor Future Research

There is a need to establish how widespread thi@gem of video game
addiction is, as well as to find out more about idieracterizes addicted gamers. As
more than one-third of all gamers are female, &rrthvestigation of female vs. male
gaming patterns might help to find out why the gardistribution among addicted
gamers is so large. Also, broadening the investigaif the games’ addictive natures to
include more game genres, could prove rewarding.

In order to learn more about addicted gamers, rpopeilation-wide studies
need to be conducted. First, however, the measutsmévideo game addiction could
benefit from being refined. Further effort shouklrbhade to develop some universally
agreed-upon criteria. If the Game Addiction Scal®ibe the basis for this work, some
reconsideration of the scale might be beneficiaksivhg from the scale, for instance, is
an item measuring behavioural salience, and oteersi may benefit from being
rephrased.

Furthermore, as research indicates that someiargkould hold greater
weighting in classifying addiction, the conceptcofe and peripheral criteria should be
further tested. Also, studies should aim to leahether video game addiction should be
considered a primary or secondary disorder. Onetwap so may be to conduct more
studies on brain activity and biochemistry in nelatto video games, and thus help
establish whether or not excessive video gamemigyas the biological foundation to

be considered an addiction.
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Although addiction to video games is not yet aichhdiagnosis, leaning on the
increasing amounts of clinical experience mightvprealuable for future research.
Summary and Conclusion

One of the aims of this paper was to describe #imeilgg habits of the typical
Norwegian video game “addict”. In summary, it apgdhat addicted gamers are
relatively young, and predominantly male. Surpggmaction games alone seem to be
a favourite among addicted gamers, while MMORPGksdrategy games are not.
However, this finding can perhaps be attributetheosmall subsample of addicted
gamers in the present study. Furthermore, femateegawere found to have different
gaming habits than males, and it is possible thiatrhight be a reason why relatively
few females are recruited to studies on gamergyante addiction.

A central issue in this paper was whether or noessive video game playing
should be considered an addiction. The main aithisfstudy was therefore to estimate
the prevalence of video game addiction in a popuriatf young Norwegian adults, and
to investigate how video game addiction relateméasures of physical and mental
health.

In the field, an increasing body of evidence sutgygt video games may in
fact be addictive. Research indicating that exgesdadeo game playing appears to be
maintained through the same pathways in the bsachamical addictions (Koepp, et
al., 1998; Thalemann, et al., 2007), as well asaeh on the inherent addictiveness of
the games themselves (Charlton & Danforth, 2007vgkd Delfabbro, 2009; Wan &
Chiou, 2007), are among the many interesting figslirt has become apparent that

certain games might be more compelling than otlvath, MMORPGs receiving most
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of the attention (Allison, et al., 2006; Chappetlal., 2006; Ng & Wiemer-Hastings,
2005).

The present study shows that addicted gamers aguailly good physical
health as non-gamers, and spend the same amaotumiecdn physical exercise.
However, addicted gamers score lower than non-sttigamers and non-gamers on
measures of life satisfaction, and higher on messaf anxiety and depression. With
regards to symptoms of insomnia, addicted gamen® $ugher than non-gamers. This
indicates that addicted gamers in general expeziarsomewhat higher level of
negative life influences compared to non-gamersremmdaddicted gamers. However,
there are no indications that addicted gamers relinical treatment with regards to
these issues, as the levels are all within a ndimepagical range.

Furthermore, the present study shows that excegaive playing for some
individuals appears to be maintained despite neg@abnsequences to their lives, as
measured by the Game Addiction Scale. For theseidhls, excessive gaming is
probably best considered pathological. Howeversdlgamers make out a small
minority of the gamer population. The present stundiycates that 0.6% - 4% of
Norwegian adults between the ages of 16 to 40 yaayist be classified as addicted to
video games. Strenghts and limitations with the/beitic, monothetic and core criteria
approaches, makes it difficult to provide a pre@esvalence estimate. A core criteria
approach may prove an acceptable compromise ifuthee, if the Game Addiction
Scale is validated for such use.

Regardless of the exact prevalence of gaming addjdb most people gaming
may simply be a hobby. However, the present sthdys that video game addiction is

indeed a fitting description of at least a few gesne
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