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Abstract

Problematic video game play is becoming a moreuieat|clinical presentation,
and currently there is no standard way of measuhisgphenomenon. This study
operationalized this construct in a way that adelyaeflects the existing literature and
attempted to construct a valid measure based snrttormation. This new assessment
instrument was evaluated by analyzing its factarcstire on both 375 college-age
participants and 314 online participants who enelbiseing a regular video game player.

This area of research is still in its infancy, esakty in regard to comorbid
psychopathology. Consequently, this study surveaticipants’ subjective experience
of depression and anxiety in conjunction with pesbatic video game-playing behaviors.
In addition to existing theoretical findings, thedy explored the relationship between
problematic patterns of video game-playing behavard absorption in addition to
participants’ general quality of life.

Results from this study supported that the Probtenvadeo Game Playing —
Revised (PVGP-R) scale is a psychometrically saamatireliable method for measuring
problematic video game play behaviors and showshrpoamise for future research. The
results suggested that problematic video gamewpéssycorrelated with absorption,
depression, anxiety, and stress in men. Convergedplematic video game play was
only correlated with stress and absorption andwa®lated weakly and in only one
sample with depression and anxiety for women. Tindirigs also suggested that quality
of life was unrelated to problematic video game neggrdless of gender in both samples.

Finally, future directions for research were idkedl.
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Literature Review
Introduction

During the early 1970s, there was a breakthroogtectronic media. Although
television and radio had been popular for sevexahdes, never before had video media
been combined with computer technology. This hybaition gave rise to a revolutionary
wave of new video game entertainment (Williams,808Vhereas previous forms of
media merely allowed the viewer to choose whavisien show to watch, video game
technology gave users the ability to manipulatetwingy were observing. In other
words, video game technology changed media fromsaipe to an interactive activity
(Klimmt & Vorderer, 2003). This interactivity chaed media in two substantial ways.
First, it gave users the ability to not only playthemselves but also to play against the
computer and/or other players (Sellers, 2006). &&db allowed the creators of video
games to integrate reinforcement schedules intoetvard schemas of the games. In
other words, users are reinforced for playing lonfy increasing their playing skills,
and also earning points or some sort of digitaétak Due to these reinforcement
schedules, players often play these games for tdhge anticipated (Wood, Griffiths,
Chappell, & Davies, 2004a).

The earliest forms of video games were createddarform of large machines
called arcade units. These bulky machines werehigube size of refrigerators and were
most often coin-operated (Williams, 2006). Not owigre these early creations large in
size, they also only housed one game that coulb@ahanged without completely
replacing the machine’s internal circuitry. Theagyearcades were also quite expensive

to own and could not be afforded by a majorityha population.



Much has changed in the realm of video game tdoggaince the early 1970s.
Video game systems have been miniaturized to the gt while some can be
completely contained in a unit the size of a callydhone, more popular games are often
played with machines roughly the size of an avertyetelephone book. This reduction
in size has the added benefit of increasing theapoity of these devices (Lowood,
2006). Current video game consoles are also sogmifiy more affordable and are
profoundly more versatile than their arcade pressmes. In other words, current video
game platforms can play many different games witlhawing to change any physical
circuitry. The user simply needs purchase a newegamad it will work on whichever
system it was created for. The consoles of pregmneven have hard drives onto which
users can download literally thousands of gamesh@dnternet and play at will.

Video game consoles have changed dramaticallygarve the accompanying
games. Early games such as “Pong” were composeebedimensional games
represented by black and white pixels (William9@&0 These games were often of
relatively limited duration, usually measured imotes. In contrast, video games of
today use a seemingly infinite spectrum of colofen rendered in three dimensions.
The graphics used in such games have reachedl|afea@mplexity and clarity that
makes them almost indistinguishable from real Wkso, as opposed to earlier games,
playing times with many modern video games ofteasifiterally have no distinct
endings.

Another interesting and major change involvessitéing in which video game

consoles are found. The original arcade units \w&eed mainly in bars alongside



pinball machines, darts, and sundry diversions. él@x, unlike these other games,
modern video games are now most frequently playeda home (ESA, 2010).

This move from bars to homes is noteworthy for reasons. First, bar-based
video games were placed in environments that a@caged with substance abuse and
addiction (e.g., alcohol and nicotine dependersmual risk taking, and other
problematic behaviors (Midanik & Clark, 1995). Sedpnesting video game consoles in
bar settings explicitly constrains access to tlgagaes both as a function of dividing the
attentional focus of players across a range ofifiatiediversion (e.qg., drinking,
socializing, etc) and due to the fact that barsegaly have limited hours of operation;
players who access video games at home have far famstraints on the amount of
time they can dedicate such activity. Thus, itassurprising that pathological video
game playing is a growing problem.

Defining Problematic Video Game Play

To define problematic video game play (PVGP), onstnfirst define what
constitutes a video game. For this study, a “vigame” was conceptualized as electronic
games played on coin-operated machines, home censpabnsole systems (e.g., Xbox,
Playstation, or PSone) and videogames for mobwNéds such as smart phones and
handheld console systems.

What is PVGP? Problematic video game play has deéned using many
different terms including the following: “problemat/ideogame play” (Salguero &
Moran, 2002), “pathological video-game use” (Gentd009), and “video game
addiction” (Griffiths & Meredith, 2009; Grusser &alemann, 2006). PVGP has been

chosen mainly because there is still much debate loaw truly “pathological” the



phenomenon appears to be (Tolchinsky & Jeffersohl2Wood, 2008). It still remains
unclear whether PVGP is a diagnosable disordereseiypanother hobby such as reading
or knitting. This debate will be discussed in mdetail further in this work.

PVGP has been described in terms of many diffesymiptoms, depending on the
author or the research group (Gentile, 2009; Satg&eVioran, 2002; Tolchinsky &
Jefferson, 2011; Wood, 2008). This is mainly a ftesfudifferent frameworks that will be
described in detail further in this work. Regardle$ which framework one uses to
conceptualize PVGP, there is one constant amorgraliously mentioned camps of
researchers. PVGP is defined in terms of the caresemps that follow problematic usage
as opposed to simply being based upon the frequamdyration of play. In other words,
the actual number of hours that an individual pliaysot necessarily indicative that he or
she may be engaging in this behavior at a probieroapathological level. Engaging in
video game playing behaviors is only considereldet@roblematic when it begins to
cause significant impairment in the player’s défl.

Known Correlates

Several relationships have been identified, incigdiome very remarkable cases,
such as blame being put on video game violenceibating to the Columbine massacre
(Slater, 2003). There have also been reports ofdaliideation and even sometimes
successful suicide attempts as a result of indalgllosing their gaming privileges or in
some cases losing their character accounts (Goluimdley, 2008). Although these
consequences are quite serious and should nokée lightly, there is still questionable

evidence as to whether PVGP was an antecederngde trim occurrences. In other



words, the relationships that have been found flrusave been either correlational in
nature or isolated cases that lack generalizataBpecially in regard to causation.

Many psychological symptoms and correlates hava begorted in regard to
PVGP, yet there is still a dearth of support farsaion. Salguero and Moran (2002)
constructed a self-report measure to assess tlsegoences of PVGP, which consisted
of diagnostic criteria based on substance abuseathdlogical gambling from the
Diagnostic Statistical Manual (APA, 2000). Thessegrchers found evidence of
preoccupation, tolerance, loss of control, withcahwscape, lies and deception,
disregard for physical or psychological consequsnaerd family or educational
disruption in their sample. Although these findingere based on an adolescent sample
in Spain, they were replicated with a modified v@nsof the original scale in college-age
American students (Tolchinsky & Jefferson, 2011d ana sample of French children
(Bioulac, Arfi, & Bouvard, 2008) using the originstale.

Another research group found similar results whamdacting a national survey
using a sample of 8- to18-year-olds (Gentile, 2008)s study was executed using a self-
report measure, which was a series of questiongadkfrom pathological gambling
criteria and also Brown’s (1991) core facets ofietilch. These facets included salience,
euphoria or relief, tolerance, withdrawal symptoomflict, and relapse and
reinstatement.

Preliminary Prevalence and Incidence of PVGP

Before exploring the pathological form of videaw@playing, it is important to

consider how popular video games have become andher use has been increasing

over time. For instance, The Kaiser Family Fouratateported that 49% of American



children ages 0-6 years old have a console in toaire, 10% of whom have a console in
their bedroom, which is considered to be partidylproblematic (Kaiser Family
Foundation, 2003). The Entertainment Software Assion reported in 2008 that 50% of
Americans played video games (ESA, 2008). Thigssiiahas risen to 62% (ESA, 2012).
Playing time by children has increased from abobdrs per week in the mid-1980s
(Harris & Williams, 1985) to more than 9 hours perek, with girls playing about 5.5
hours per week, and boys playing 13 hours per W@ektile, Lynch, Linder, & Walsh,
2004). The Cooperative Institutional Research Riomgf1998, 2006) found that in 1998,
13.3% of men entering college played video gamiesus or more a week as high
school seniors. This statistic then rose to 20.§%8096. Although the data are limited
mainly to children and adolescents, it is logicahssume that adults play video games as
well, when you consider that the average age fdewigame players in America is 35
(ESA, 2012).

Information regarding the prevalence and incidesfd@VGP is somewhat limited
and varied. This is a result of two major factdéiisst, there is still no standard method of
measuring the phenomenon in question. Secondstktdl a considerably new
phenomenon that has not been studied as thoroagtdyher more traditional mental
disorders.

Gentile (2009) found that in a national samplé& 4f78 Americans ages 8 to 18,
8.5% of the sample exhibited pathological patteinslay. This statistic was based on
participants’ endorsement of 6 out of 11 symptomgamage to family, school, social,
or psychological functioning. Similarly, Lemmensalkenburg, and Peter (2009) found

that in a sample of 721 Dutch children ages 128tgelars, 10.4% of the participants



involved in the study showed signs of pathologgaahing. For this study, gamers were
considered pathological if they endorsed 4 or nooiteria that were derived from items
assessing salience, tolerance, mood modificatedapse, withdrawal, conflict, and
problems. Similarly, a study by Salguero and M2002) found that in a sample of 223
Spanish adolescents ages 13 to 18 years, 9.9%cmesalered to be engaging in
pathological forms of gaming. These results werevdd from the number of
participants who endorsed 4 or more out of symptbas®d on pathological gambling
diagnostic criteria and substance abuse critaria.rhore dated study, Phillips et al.
(1995) found that in a sample of 868 British adodeds ages 11 to 16 years old, 7.5%
were considered to be engaging in problematic thrgb@gical forms of video game-
playing behaviors. This prevalence number was basdte participants’ endorsement
of problematic behaviors. More specifically, théshaviors included playing more than
6 hours of video games a week, playing more thamoam at a time, feeling like they
played longer than intended, and also neglectihgaonork to play these games.
No Diagnosis for PVGP

Currently there is no diagnosis for PVGP in the BBMIR (APA, 2000), and
there are a number of reasons for this absencdeA®m being a new phenomenon,
there is much controversy regarding the conce@atadin and operationalization of such
a condition. For example, while some authors tlefietee that PVGP is most similar to
substance abuse (Salguero & Moran, 2002; GrusSdrafemann, 2006), others believe
that PVGP is better conceptualized as belonging impulse control disorders such as
pathological gambling (Fisher 1994; Griffiths & Hu6998; Grusser, Thalemann,

Albercht, & Thaleman, 2005; Gupta & Derevensky, 2;99alguero & Moran, 2002).



Finally, there are some who believe that PVGP ttebexplained as a product of
individual difference variables such as poor timenagement skills and/or attention
deficit symptoms (Tolchinsky & Jefferson, 2011; Vdp@008). To better understand the
current theories used to conceptualize this phenomave must first explore each
individually in depth.

Comparing PVGP to substance abus&?VGP has been conceptualized as being
similar to substance abuse and dependence irt thad been found to lead to the
development of tolerance, withdrawal, increasing, usmisuccessful efforts to stop, and
the cessation of previously enjoyed and importativities (Grusser & Thalemann,
2006; Salguero & Moran, 2002).

However, despite these similarities, it is impott@ note that they differ in one
very important regard: Problematic gaming causlesf @ahe aforementioned behavioral
problems without the consumption of any substartless, there is no foreign chemical
agent that drives this process, and no physicatadd. Another major difference is that
playing video games has become a widely acceptethsnaf entertainment for children
and adolescents, whereas the use of substancehéd ar adolescent is both illegal and
socially frowned upon.

Comparing PVGP to impulse control disorders, specitally pathological
gambling. As mentioned previously, most researchers coneéptuPVGP as being akin
to impulse control disorders (Fisher, 1994; Ghif§it&. Hunt, 1998; Grusser et al., 2005;
Gupta & Derevensky, 1997; Salguero & Moran, 200208/ Gupta, Derevensky,
Griffiths, 2004b). Impulse control disorders canlbasely defined as a failure to resist a

highly reinforcing behavior that may be harmfuktdf or others. Currently, there are



several disorders that have been placed into #tegory. These disorders include
intermittent explosive disorder, kleptomania, p&lgecal gambling, pyromania, and
trichotillomania.

More specifically, recent research has compared P¥Jathological gambling
(Jogansson & Gotestam, 2004). Both pathologicaladjagy and PVGP have much in
common. For example, Griffiths and Wood (2000) ssgghat slot machine gambling
and video gaming are similar in terms of both tipsiychological and behavioral impacts.
Both forms of entertainment use similar intermittennforcement schedules (e.g.,
money and points are frequently used as prizespanted by captivating light, color,
and sound displays. Although the behaviors arelainthe negative consequences tend
to differ in terms of severity. Unlike pathologiagdmbling, excessive video game play
does not typically require significant financiave@stment and is not known to cause
marked legal or rapidly occurring financial probkem

Although substantial financial investment is najuiged during most gaming as
opposed to gambling, excessive video game plagtihoause problems at work due to
neglecting sleep, missing workdays, and overalkeloproductivity. These events may
eventually lead to an employee losing her/his yatich can precipitate serious long-term
financial difficulties (Chappell, Eatough, Davigs Griffiths, 2006; Griffiths, Davies, &
Chappell, 2004; Salguero & Moran 2002).

Finally, video games differ conceptually in thag¢yhare considered to be games
of skill whereas gambling is a game of chance (t#rd, 2005). Although individuals
learn skills while gambling, ultimately the outcoisdeft to chance, which is always in

the favor of the sponsors of the gambling venuether words, video game players
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consistently improve their skills and, as a resiperience success more regularly as
their skills increase. Thus, the reinforcement dalheis potentially stronger for video
games than gambling.

Comparing PVGP to other “cyber disorders.” Although the literature would
suggest that PVGP is most similar to pathologieahbling, there is a growing body of
literature that supports the idea that PVGP belamgsdistinct category of disorders
called cyber disorders (Young, 1996; Young, Pist@ekara, & Buchanan, 1999). This
group of disorders is characterized by excessiygabnlematic use of the Internet in
many different forms. These forms include the fwilog conditions: cybersexual
addiction; addiction to cyber-relationships or sbaetworking; net compulsions such as
online gambling, shopping, and stock trading; colsiga web surfing; and, finally,
obsessive computer game playing (Young, 1996).ryl#dze latter would apply most
directly to PVGP.

The main criticism of labeling PVGP a cyber disorgdethat while all cyber
disorders require some form of Internet activityt all video game players play games
online (ESA, 2012). Keeping this in mind, it woudd more accurate to place PVGP in a
group of disorders called technological addictiofh&dyanto and Griffiths (2006) present
the most general definition of this construct aa-chemical or behavioral addiction
that involves human-machine interaction. Thesedidalis can either be passive, such as
viewing television, or active, such as playing comep games or texting (Widyanto &

Griffiths, 2006).



11

Argument for and Against Including PVGP in DSM -V

As mentioned previously, researchers have foundeewie of negative
consequences of PVGP behaviors (Salguero & Moi@0R2;2Gentile 2009). Some
countries have opened specialized clinics to teatriety of technological addictions
including PVGP. The existence of such clinics dr&lrecent increases in the incidence
of cyber disorders and technological would supgieetneed for such diagnoses in the
DSM -V (Young et al., 1999).

Although Wood (2008) acknowledges that some indiald experience
significant social and psychological difficultiesrcomitant with PVGP, he argues that
this association is spurious (i.e., both PVGP symgstand the other problems in living
are caused by characteristics within these indalgltather than the games they play).
Wood et al. basically assert that no particulatuiesaof video games nurtures addictive
patterns of behavior (Wood, Griffiths, ChappellD&avies, 2004a); rather, PVGP
symptoms result from poor time management skillegd/ 2008). Thus, individuals who
show signs of PVGP are actually individuals whodinfail to prioritize their daily
activities efficiently and, as a result, show sighslysfunction in their lives. Support for
this view can be gleaned from the work of Tolchynakd Jefferson (2011), who found
that time management skills moderated the assoniagtween the number of hours male
respondents reported playing video games and P\&BRMDrS.

Although there are divided camps regarding thedadilon of PVGP as a
diagnosable disorder, the current plan for the psed DSM-V is to consider PVGP as a
phenomenon that requires further research to suiistia its existence as a clinically

relevant syndrome (APA, 2013).
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Assessment of PVGP

PVGP is a relatively new phenomenon that has net lbesearched extensively,
especially in regard to assessment. Current ingngsirely primarily on self-report and,
as with other addictive or impulse control disogjeself-report methods of assessment
can be problematic and unreliable. Additionallysrent assessment tools use somewhat
varied criteria for determining whether or not ptaybehaviors are problematic or
excessive.

Assessment of Related Disorders

Pathological gambling.As mentioned earlier in this work, PVGP has been
conceptualized as being considerably similar thgagical gambling (Griffiths &

Wood, 2000; Jogansson & Gotestam, 2004). The etafuaf behaviors and symptoms
is typically carried out in a multi-modal approgétaylu & Oei, 2002) that includes self-
report, collateral report, and direct observattmnikingly, this multi-modal approach has
not been replicated for the evaluation of PVGPhRs this is a result of there being no
unanimous consensus in regard to the conceptuahzat PVGP, or possibly this is
simply a result of this area of research beinggnnfancy.

Cyber disorders. As previously stated, PVGP is sometimes concetelas
being similar to cyber disorders (Young, 1998kspective of the fact that not all video
game players do so online (ESA, 2012). Currenthecyisorders are being evaluated
clinically mainly by self-report (Huang et al., Z80voder, Virden, & Amin, 2005;
Young, 1998; Zhou & Yang, 2006). The main exceptmthis trend is in the realm of
Compulsive Cybersex Behavior (Schneider, 2003)s Shbtype of cyber disorder is one

in which individuals communicate with others ovee internet in an intimate or sexual
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nature. For this subtype of cyber disorder, oftemaan use collateral reports. More
specifically, they use the collateral reports ghsiicant others and former significant
others of the individual who is engaging in Compid<Cybersex Behavior.
Current Assessment Instruments Used in PVGP Resedrc

Few instruments have been thoroughly examined,taedefore, they lack
support in regard to psychometric properties. Meeeothere needs to be considerably
more research in regard to the conceptualizationdgagnosis of PVGP to illuminate
specificity and sensitivity. The following are theost frequently used measures and also
measures that show promise for future PVGP ass@$sme

Problematic Videogame Play (PVP)The PVP scale is a nine-item self-report
measure derived from the DSM-1V criteria for patigital gambling and substance
dependence which was administered to 223 Spanabsa@énts ages 13-18 (Salguero &
Moran, 2002). This measure evaluates preoccupdbtarance, loss of control,
withdrawal, escape, lies and deception, disregargliysical or psychological
consequences, and family/school disruption witlhaiomous “yes/no” answers. This
measure has been shown to have a high internailstemsy when administered to
Spanish adolescents ages 13-d.8.69; Salguero & Moran, 2002), French children and
adolescents ages 6-1& €.79; Parker et al., 2008), and American adoletscand adults
ages 14-18 and 23-55, respectively=(69; Hart et al., 2009). In terms of convergent
validity, this measure showed a significant positiglationship with the Severity of
Dependence Scale£ .47,p <.001; Salguero & Moran, 2002).

Video-Game Use (VGU)Created by Gentile (2009), the VGU is based on the

previously discussed PVP scale (Salguero & Mor@022 This self-report instrument
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consisted of 11 items to which respondents couttbese “yes,” “no,” or “maybe.” All
items were based on the diagnostic criteria fongagical gambling (APA, 2000) and
Brown’s (1991) core facets of addiction. These faagclude salience, euphoria or relief,
tolerance, withdrawal symptoms, conflict, and relapnd reinstatement. This instrument
was tested on 1,178 Americans ages 8 to 18. Rdsuitsthis study indicated an
acceptable level of internal consisteney=(78).

Problem Video Game Playing Test (PVGT.)Created by King, Delfabbro, and
Zajac (2011), the PVGT is an adaptation of the ttikgoe, 20-item, Internet Addiction
Test (Young, 1998) with the addition of severamgethat related specifically to the
conflicts caused by problematic patterns of plasilar to the previously discussed
measures, this instrument also uses items derread Brown'’s core facets of addiction
(1991). One major difference between this measoddta predecessors is that items
regarding criminal acts for the purpose of maintggrthe problematic behavior were
removed. The authors of this study argue that theses should be kept because they
will potentially serve as an indicator of the sétyeof an individual’'s PVGP. In other
words, perhaps the most “high risk” or “problemaptayers are ones who are willing to
commit socially unacceptable and even punishaltewers to continue their
maladaptive patterns of video game play. This &algychometric properties were
examined by surveying two separate samples: 3A&tsiiy video game players and 416
video game players from video game outlets andovgdening businesses (i.e., local area
network gaming cafes). The results suggested leigdld of internal consistency for both

studies ¢ = .93, .92).
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Although the aforementioned measures are the repitated assessment
instruments to date, they have some substantialgnts that compromise their utility.
First, these measures have several double-bamgakstions in which an endorsement of
“yes” or “always” does not lend any insight inteetparticipant’s problematic behaviors.
For instance, in the PVP, one of the items staféisen | feel bad, nervous, or angry, or
when | have problems | use video games more oftarthis case, endorsing “yes” could
mean a number of things.

Another shortcoming of these instruments is thgagmg in video game-playing
behaviors is conceptualized as being both an atket@nd a consequence. In other
words, playing video games is being used as a azudgsfunction and also a result of
other phenomenon such as mood alteration. Thistumiately contradicts the way PVGP
has been conceptualized by several researchersdrogliterature (Gentile, 2009; Hart et
al., 2009; Tolchinsky & Jefferson, 2011; Wood, 20)08cluding the creators of this
measure (Salguero & Moran, 2002). More specificalg aforementioned authors are in
consensus that PVGP behaviors are only the consegue side effect of engaging in
problematic patterns of play and not the cause.

Problematic Video Game Play (PVGP) scaleCreated by Tolchinsky and
Jefferson (2011), this measure was loosely basdldeoRVP scale created by Salguero
and Moran (2002) called the Problematic Videogatag Bcale. This measure also
examines preoccupation, tolerance, loss of contritthdrawal, escape, lies and
deception, disregard for physical or psychologamaisequences, and family/school
disruption. This instrument was tested on 216 gellstudents ages 18-44 € 23). The

results of this study suggested that this measagestiong internal consisteney<.92).
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The new version was modified in several ways. Faktitems were transformed
from a “yes/no” dichotomy to a 5-point Likert-tygeale (e.g., 1 = Never, 3 =
Sometimes, 5 = Often). This was done to allow foremuance in both participants’
ability to respond to these items as well as examsirability to interpret responses to this
measure. Second, all double-barreled questions egted to ensure that the face
validity of each item addressed only one theorktioastruct at a time. Finally, some
items were rephrased so that while playing videnegmwas always the antecedent in
each sentence, the negative effect of this beh&igr, poor hygiene, difficulty in
school, social isolation, etc.) was always the egnence. For example, “When | feel
sad, | play more video games” was changed to “Whpday video games, my sadness
goes away.” Although this measure shows poterhatlge is still a need for replication
because it is still new.

This leads us to the primary goal of this study flmther support the validity and
reliability of the PVGP-R scale, this study wasdig@replicate the findings of the
original work of Tolchinsky and Jefferson (2011)tiwthe addition of several items
based on recent findings in the literature (suchsasg video games for escape, sleep
problems, physical problems, etc). A three-stagefaanalysis was used to add to the
credibility of this measure so that it can be usgduture research in the area of
problematic video game play.

Predisposing Factors for PVGP

Impulsivity. There is a dearth of research in the area of iddalidifferences as

they pertain to PVGP. For example, although impuilsis likely positively correlated

with PVGP, there is currently limited empirical gapt for this hypothesis. Lin and
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Lepper (1987) found that among a sample of 21Qleufifth-, and sixth-grade computer
and video game users, video game usage was pbsitimeelated with impulsivity.
Tolchinsky and Jefferson (2011) found a similaoaggion with a sample of college-age
students. Although these studies alone do not ig@lation, they serve as support that
impulsivity is related to PVGP. These findings disiod more evidence to support that
PVGP may indeed be classified as an impulse codisorder much like pathological
gambling.

Absorption. The construct of absorption can be considered datait that one
may possess or a state that occurs due to a partsstuation or stimulus (Carleton,
Abrams, & Asmundson, 2010). It is important to nibtat this construct is distinctly
different from dissociation. Dissociation is coresigld to be a process in which there is
disruption of one or more nominal integrated cagaiprocesses, such as those involving
consciousness, memory, identity, or perceptiomefenvironment. Absorption, on the
other hand, is a phenomenon in which, due to asfoculimited stimuli, other stimuli are
not consciously perceived. Absorption is often uséerchangeably with a construct
called “flow” (Csikszentmihalyi, 1975). An exampdé absorption would be losing track
of time or not being conscious of what is happeriraund you because you may be
concentrating so intently on one thing (e.g., regdin engaging book) to the exclusion
of all other stimuli.

Not surprisingly, absorption occurs when one engagéigh stimulation
activities such as video game playing (Wood et28lQ4a). Chou and Ting (2003) found
that games that induce absorption or flow are agsamtwith addictive or problematic

forms of video game playing behaviors. Howeverrenity there is only one study that
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has explored specifically this area. Dauphin antlerd€2010) found that absorption as
measured by the Tellegen Absorption Scale (TASEgfeh & Atckinson, 1974) did not
have a statistically significant relationship willeo game engagement. One possible
reason for the lack of support for the relationdtepween the aforementioned
phenomena was that it used an unstandardized nmsitriithat evaluated many different
areas of video game engagement, several of whithiped to playing preferences (i.e.,
first-person versus third-person, playing alonesusmwith others). Although this measure
certainly uncovers stimulating qualitative datajoes not coincide with the
aforementioned conceptualization of PVGP. Consettyyemsecondary aim of the
present study was to explore how trait measurebdsdrption relate to PVGP.

Environmental factors. Little is known about the predisposing environnaént
factors of PVGP. McClure and Mears (1984) found téldren in their sample endorsed
significantly more problematic behaviors as a restiVideo games if they endorsed a
more tumultuous home environment. Similarly, Fehgle(2003) found that children
with family conflicts also played significantly thgr levels of video games. This is
commensurate with the findings that some childimeh@lolescents play video games to
escape from stress (Colwell, 2007; Wood et al. 4BD0

Wenzel, Bakken, Johansson, Gotestam, and Oren Y 20@&d that there are
strong correlations between high level video gassga and certain environmental
factors. More specifically, the results suggesked the level of an individual's
subjective financial situation is strongly relatedhe level of said individual’s video
game play. Another study by King and Deflabbro @0@und that in an Australian

sample of 411 college-age individuals deemed “htameo game players, there was a
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significant relationship between video game usagklawer physical functioning,

mental health, vitality, and social functioning.eltmitation of both of these studies is
that they use merely video game use and did ndoexthese constructs with a measure
of PVGP.

The aforementioned constructs support the hypathkat quality of life
measures are correlated with PVGP behaviors. Bygdeo, more information was
uncovered about the potentially salubrious andrdetrtal correlates of video game play.
Comorbid Disorders

As mentioned earlier in this work, PVGP is a redaly new area of research. As a
result, there is little that is known about prob&im gamers and other comorbid
disorders. The following is a summary of the firgBrthus far.

ADHD. Much like preliminary findings for Internet addm (Yoo et al., 2004),
traces of ADHD symptomology can be found for usens play video games (Chan &
Robinowitz, 2006). This study found that in a saengf ninth- and tenth-graders,
participants who played in excess of an hour ahdalysignificantly higher levels of
inattention, as reported by their parents usinglbeners’ Parent Rating Scale (Conners,
Sitarenios, Parker, Epstein, 1998). Although thislg does not offer proof of causation,
it helps illustrate that the two phenomena havelationship that calls for further study.

A study by Bioulac et al. (2008) compared the gataging frequencies and
problematic video game play behaviors of a samptdhitdren age 6 to 16 years. This
sample was divided into 29 children diagnosed WIIHD and 21 control children who
did not meet criteria for ADHD. The results of teisidy indicated no significant

differences between the two groups in duratiorr@gdency of video game play.
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Although time spent playing video games was vemyilar between the two groups, the
ADHD group reported having significantly higher plematic video game play scores.
The authors concluded that this might suggestARdiD makes children more
vulnerable to PVGP. Again, although this study doatsnecessarily suggest causation, it
does warrant further research in the area.

Problem gambling. A study exploring the relationship between PVGE an
problematic gambling behaviors in a sample of 6@64&clian participants 13-18 years of
age yielded an interesting finding. The resultghef study suggest that there is a
statistically significant relationship between thé&o phenomena (r = .30< .05;

Parker et al., 2008). Similarly, Wood et al. (20p#und in that in a sample of 996
participants ages 10-17, problem gamblers werefgigntly more likely to play video
games excessively than non-gamblers. Although tiedimgs do not support a causal
pathway, they suggest that there may be an ovengrcbnstruct that makes children and
adolescents more vulnerable to problematic forntbede behavioral patterns. It also
provides more evidence that PVGP may have muchnmuoon with impulse control
disorders such as PG.

Depression A study by McClure and Mears (1985) found that vidames
offered players an escape from the pressures oydanelife. The literature also suggests
that according to self-report, children and ada@ess engage in these behaviors
deliberately as a conscious coping mechanism fatiemal difficulties they experience.
Grusser et al. (2005) found that players who plagexssively reported that they mainly
engaged in this behavior because it was a mearspaig with stress. According to

Griffiths and Hunt (1995), participants in theiugy reported that they engaged in video
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game play to change their negative mood into aipesine after having problems with
their peers. Although these studies are somewtleaidaal, they still offer some support
that suggests that children and adolescents magibg video games to combat
depressive symptomology.

Recently, there have been a small number of stubat have looked at this
phenomenon empirically. Pezzeca (2009) found thenacomparing a group of high
usage video game players to low usage video gaayens, the higher usage group
endorsed significantly higher levels of depressiyimptoms and feelings of loneliness. It
is important to note that this study was conduegtéd 160 male, college-age
participants, which may compromise the generaliligbbf these findings to general
populations of gamers or to women.

A nationally representative study found simiesults (Messias et al., 2011).
The aforementioned researchers used the YouthB&k&vior Survey (YRBS) collected
during 2007 and 2009 (N = 14,041 and N = 16,41€peetively) to evaluate the
relationship between high-level video game usagkedapressive symptomology with a
focus on suicidality. The findings suggest thatehis a significant relationship between
excessive video game usage and sadness, suicddbid, and suicide planning.
Although this study was considerably representativ@dolescents ages 14-18, it relied
on merely the number of hours spent engaging iaovghme-playing behaviors.

One of the only longitudinal studies in the liteira also suggested that there is a
connection between PVGP and psychopathology. @egitial. (2011) followed a group
of 3034 children in'8, 4", 7" and & grades for two years and surveyed several factors

yearly from 2007 to 2009. Their findings suggedteat there is a reciprocal relationship
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between anxiety, depression, and social phobiaalt®rs stated, “Depression, anxiety
worsen after a youth becomes a pathological gangimaproves if an individual stops
being a pathological gamer” (p. 322). Although tvédence was important in adding to
the field’s understand of the link between PVGP psygchopathology, it was only
conducted with children and may lack the extermgility to generalize to an adult
population of video game players.

This leads us to the next goal of the proposedystinother aim of the study was
to further evaluate the relationship between PV@&® depressive symptomology. The
few studies conducted in this area have reliedysolethe number of hours spent
engaging in video game play behaviors, which calntta the most common
conceptualization of this phenomenon. In other wpwhen exploring the relationship
between problematic patterns of play and depres#ienconsequences associated with
the phenomenon were overlooked. Therefore, thidysturveyed a group of gamers
using a scale first seen in Tolchinsky and Jeffe(@911), which measures the identified
consequences of PVGP (Gentile, 2009; Salguero &akld2002).

Anxiety. Depression and anxiety are often observed as loeimgrbid disorders
(APA, 2000). As a result, there is good reasorel@ebe that if there are preliminary
findings between depression and PVGP, there mayb@sn association between
anxiety and PVGP as well. The results from Gemlal. (2011) would suggest similar
findings. Additionally, a study conducted by Lo, igaand Fang (2005) examined the
perceived quality of interpersonal relationshipd bavels of social anxiety among 174
college-age players of online games. Results flomstudy suggest that there is a

statistically significant positive relationship xeten the level of social anxiety and the
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amount of time spent playing video games. Simdaiépression, the limited research in
this area has relied solely on the actual numbéoafs played as opposed to the
constellation of symptoms that are associated RAIGP.

Another study found similar results. Wenzel e{2009) conducted a study in
which 3,405 Norwegian adult respondents reportea thdeo game-playing behaviors
and their endorsement of several psychologicaltoacts. The findings of this study
suggest that there is a positive relationship betwew many hours participants reported
playing video games each day and symptoms of anxdepression, substance abuse,
and obsessive-compulsive tendencies. Although thediegs are thought-provoking, it
is important to note that, once again, these figslimeasure time spent playing video
games rather than PVGP behaviors. The final goddestudy was to evaluate anxiety
symptoms of participants in the study in relatioiPVGP behaviors so that the findings
correspond with the same conceptual framework pusly discussed.

Hypotheses

1) The PVGP-R was expected to yield a psychomdiyiaaceptable factor

structure based on the data collected from stagaisimg an exploratory factor

analysis procedure.

2) Through the use of a confirmatory factor analythe PVGP-R factor structure

was expected to be replicated using the data t¢etlesturing a second phase of

data collection.

3) Absorption was expected be positively correlatgtd PVGP symptoms.

4) Quality of life was expected to be negativelyretated with PVGP symptoms.
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5 & 6) PVGP was expected to be positively correlatgh self-reported
symptoms of both depression and anxiety.
Method

Participants

A portion of participants were recruited from EmatMichigan University’s
undergraduate student population. Specificallydeiis were recruited from various
disciplines and organizations across the EMU can(@us, psychology, engineering,
computer science, and video game related clubgasots on campus). Additionally, the
primary investigator recruited video game playeosifthe Internet via video game
related websites and social networking sites.
Procedure

For the initial phase of data collection, particifsawere approached via video
game-related websites such as TwinGalaxies.comg&aot.com, and various video
game-themed Facebook pages. For the second phdataafollection, the investigator
used the web-based campus research site SONArtotneedergraduate participants.
Additional efforts included visiting selected classn person and soliciting participation
through direct appeal. In these aforementionedselghe instructors were asked to
disseminate information regarding the web-basddtbraccess the survey. This study
was presented as an exploration into video gamgngldehaviors in a college
population. The only eligibility criterion was thdte participants had to acknowledge
that they engaged in video-gaming behavior onastla once-a-week basis. Regardless
of the recruitment method, all participants comgdiethe items of this study via the

online survey program, SurveyMonkey.com. This métisoconsidered to be an effective
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means of studying video game players (Wood, Gnsfi& Eatough, 2004). We believed
an additional benefit of this approach was thatight allow us to recruit problematic
players who may not be willing to complete surveyperson. Finally, respondents were
entered into a random drawing for a single $100agiftificate for Amazon.com. The
winner was determined by using a random numberrgéore

Measures

The literature in this area suggests that onlimsugepaper-and-pencil versions of
surveys have been generally found to be equalig Y&@rawford, McCabe, & Pope,
2005; Huang, 2006). Consequently, this study usdideversions of the following
instruments:

Demographic questionnaire This questionnaire assessed demographic
information including but not limited to genderheicity, age, socioeconomic status,
years of education, current marital status, cureemployment status, economic status of
current household, and annual household incomeAgpendix A).

Video game usage questionnaird his questionnaire was created to gather
information regarding the average number of holaggul per week, average duration of
each playing session, what time of day the playgcally plays, and an estimate of how
much of each player’s life is spent engaged indlgzsnes, preference for MMORPGs,
preference for online interaction and playing game real life interactions, and
whether or not the participant identified as a “g@- i.e., someone who is an avid
video game player (see Appendix B).

Tellegen Absorption Scale (TAS; Tellegen & Atckinso, 1974).The TAS is a

34-item measure that has been used to assesdimals/i capacity for deep attentional
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involvement in a task or stimuli. tems are scovad Likert-type scale ranging from O
(never) to 4 (always). In regard to psychometrmpgrties, the TAS has exhibited
acceptable test—retest reliability and internalststency ¢ = .95; Kihlstrom, Register,
Hoyt, & Albright, 1989). The average inter-item aation was .37 (see Appendix C).
Depression Anxiety Stress Scales (DASS; Lovibond Bovibond, 1995).The
DASS assesses symptoms of depression, anxietystass in adults. This assessment
instrument consists of 42 items rated on a 4-dakert-type scale, ranging from 0 (did
not apply to me at all) to 3 (applied to me veryamuor most of the time). The scale has
high internal consistency for the depressior (91), anxietyd = .81), and stress. &
.89) scales and has shown substantial concurrédityavhen compared to the Beck
Anxiety Inventory (BAI; Beck, Epstein, Brown, & Ste 1988) and the Beck Depression
Inventory (BDI; Beck, Ward, Mendelson, Mock, & Edgh, J., 1961; see Appendix D).
Manchester Short Assessment of Quality of Life (MAISA; Priebe, Huxley,
Knight, & Evans, 1999).The MANSA is a shortened version of the Lancas@Quality
of Life Profile (Oliver, Huxley, Priebe, & Kaiset997; Van Nieuwenhuizen, Schene,
Boevink, & Wolf, 1998). This instrument is normaligiministered as a structured
interview and includes the individual’s subjectrating of general life satisfaction as
well as satisfaction concerning different qualifylife domains: work, economic
situation, social relations, leisure, housing gitug safety, people one lives with, sexual
relations, and family relations. These 12 itemsotfself-reported quality of life, and the
ratings are made on a seven-point scale rangimg fre “couldn’t be worse” to 7 =

“couldn’t be better.” The mean ratings from thefeiént domains form an overall quality
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of life score. According to Depla, Graaf, and Heef2006), this instrument has been
shown to possess sufficient internal consistency (78; see Appendix E).

Problematic Video Game Play — Revised (PVGP-RThis measure is based on
the original Problematic Video Game Play scale ¢hwisky & Jefferson, 2011). It was
altered by adding new items that pertain to theseqnences of engaging in problematic
video game play behaviors. Results from the origression of this measure supported
strong internal consistency € .92; Tolchinsky & Jefferson, 2011).

Several items were added to evaluate the impgatodiematic patterns of play
on the video game player’s physical well-being.sTémldition was made because recent
studies have suggested that individuals who endqgrathological levels of play had
significantly higher self-reported levels of hardfiager pain and wrist pain than
participants who were considered non-pathologieaigrs (Gentile, 2009). Additionally,
Griffiths & Meredith (2009) suggests that PVGP casult in many health complications
such as carpal tunnel syndrome, dry eyes, migta@aeaches, backaches, and sleep
disturbances.

One extra item was added to the scale as a rds@tent findings regarding the
role of time management skills and its relatioprtoblematic video game play
(Tolchinsky & Jefferson, 2011). More specificalityis important to explore how a video
game player sets limits on how much he/she engagadeo game playing. For instance,
setting boundaries based on reaching a certainigti@ught to be more problematic
than setting time limits. This is mainly becausgividuals who are setting limits to their
play as a function of reaching goals are behawiregconceptually similar way to chasing

behaviors seen in pathological gambling (See Apperd
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This measure has a total of 35 items, which wemaigidtered using a 5-point
Likert-type scale (e.g., 1 = Never, 3 = Sometintes,Often). The final level of
problematic play was determined based on the sugadif participant’'s score. As
mentioned earlier, this measure did not have affyieint originally, but as a result of
this study, a preliminary cut-off point was fourad both samples; the details of this
selection process will be discussed in later sestaf this paper.

Data Analysis

All descriptive statistics, t-tests, and simpleretations were analyzed using
SPSS 17.0. Factor analyses were conducted usingsMp (Muthen & Muthen, 2012).
Data were cleaned and validated using the techsidascribed in Tabachnick and Fidel
(2007). In order to assess the sampling accuraaymiinistered Bartlett’s test of
sphericity and also the Kaiser-Meyer-Olkin measifreampling adequacy to both
samples collected.

Sample Size

The proposed study included two phases of recruitniéne first phase
anticipated recruiting a minimum 300 participamtstipport adequate sampling size. The
data from this wave were used to conduct an intiglloratory Factor Analysis (EFA).
Subsequent to this EFA, a Confirmatory Factor AsiglyCFA) was used to support the
factor structure unearthed during the initial ERSAbsequent to this CFA, data from a
new sample of at least 300 participants were catband used to replicate the results of
preceding analyses.

The sample size for each wave was based upondbrsgderations. First,

Comrey and Lee (1992) suggested that in orderte hdgood” sample size for factor
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analysis, the project should aim to recruit ati@@® participants for each of the two
phases of recruitment. Second, Bryant and Yarri®8%) suggest that the subject-to-
variable ratio should be no less than 5:1. Finally,also tried to generally approximate
the sample sizes used in other studies on sinofacs (Kestenbaum & Weinstein, 1985;
King et al., 2011; Lin & Lepper, 1987; Salguero Sohn, 2002).
Factor Analyses

In order to further support the validity of the B¥-R, a three-stage factor
analysis was used for the proposed study. ThaltfA and the two proceeding CFA
procedures used the recommended Weighted Leaste&sgdaan and Variance
(WLSMV) estimation method (Muthen & Muthen, 201Zhese types of estimation
approaches were used because they are suggebseediost useful for Likert-type scales.

The EFA during the first stage made use of an akliGeomin rotation because it
is designed to minimize cross-loading, while alwig interfactor correlation (Browne,
2001). In order to evaluate the model fit, | usdtd Square ), the Standardized Root
Mean Square Residual (SRMR), Root Mean Square BfrApproximation (RMSEA),
Comparative Fit Index (CFIl), and the Tucker Lewiddx (TLI) for the initial EFA. All
of the aforementioned model fit indices were usedHe CFA procedures that followed,
with the exception of SRMR being replaced withwesghted root mean square residual
(WRMR) as directed by Muthen and Muthen (2012).

A majority of the factor structure decision-makimgcess for this study was
statistical in nature. As suggested by Thompsonlzardel (1996), the number of factors
that were chosen in the initial EFA and retestethenthird stage CFA were determined

based on four criteria: (a) magnitude of eigenvalii&iser, 1950), (b) scree plot method
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(Cattell, 1966), and (c) model of fit indices. Atldnally, each factor must have had at
least three items (Anderson & Rubin, 1956; Comi®g8; Cook et al., 1981; Costello &
Osborne, 2005; Floyd & Widaman, 1995; Hinkin, 1995{tle weight was placed on
theoretical consideration regarding factor solugibecause PVGP is still a reasonably
new phenomenon that has not been studied exhadystsementioned earlier, there is
still no overwhelming agreement regarding when P\flaRerns become pathological or
clinically relevant. Additionally, there is stilishgreement in the literature regarding
typical factors, unlike traditional addictions, whiinvolve the ingestion of substances
(Brown, 1991).

Once a valid number of factors were chosen to eixtit@ms were removed based
on criteria in the following order: (a) items thetve a loading of <.32 (Comrey & Lee,
1992) and (b) items that were found to have sigaift cross-loadings across factors
(Norberg, Wetterneck, Sass, & Kanter, 2011; Raubenér, 2004).

The second stage of analysis used a CFA baseck@udtpted factor structure on
the first set of data. The results of the CFA waamalyzed using similar model of fit
statistics as the aforementioned EFA. The maingaef the second stage was to
evaluate the model of fit indices post-item remdyefore continuing onto the third stage,
which involved the second data set.

The third and final stage of the proposed studplved using the identified
factor structure from the CFA in stage 2 to repkdhe findings on a second group of
participants. Additionally, construct validity waapported by analyzing the correlation

between total PVGP-R scores and number of houyeglaveekly.
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Results
Hypothesis 1

Using Mplus 7.0, an EFA was used to evaluate tbfatructure of the PVGP-R
on participants in phase one of data collectiond@scribed in Tabachnick and Fidel
(2007), tests of sampling adequacy were appliethta sample one and yielded results
suitable for factor analysis. More specificallye ttample yielded a Kaiser-Meyer-Olkin
value of .88 and a Bartlett's test of sphericity(;6f(595) = 4388.81p<.001), which
suggests adequate sampling.

As mentioned in the methods section, we adoptédeipronged strategy for
identifying our factors. First, factors were extetusing the WLSMV method and the
Oblique Geomin rotation. Thus, factors with eigdoea greater than 1 were retained
(Kaiser, 1960). Consequently, this method yieldséaen-factor solution (see Table 1
for eigenvalues).

Table 1

Eigenvalues for PVGP-R

Factor 1 2 3 4 5 6 7 8

Eigenvalue| 12.25 3.12 2.51 2.19 2.03 1.82 1.0

(o)
©
Ul

The second stage for the selection of the numbgobdrs to extract consisted of
identifying an appropriate factor structure basedCattell’s (1966) scree plot method.
According to the scree plot, an “elbow” can be foat both factors two and seven (see
Figure 1). Based on this method, the data wouldssigeither a one- or a six-factor

structure.
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Figure 1 Scree Plot for PVGP-R

Finally, our factor winnowing process examined tinedel of fit statistics for
these data. We used this method to examine the siRg-and seven-factor structures.
Based on this method, a one-factor solution wasdraut because it did not have
adequate indices of fi§{ (560)=2030.07p<.001, SRMR = .13, RMSEA = .10, CFI =
.79, and TLI = .78 (see Table 2 for model of fitegtable ranges). Therefore, the six-

and seven-factors solutions were chosen to exXtvafairther inspection.

Table 2
Model of Fit Indices and Acceptable Score Criteria

Model of Fit Indices Acceptable Score Range
Chi Square {°) p>.05
Standardized Root Mean Square Residual (SRMR) SRMR <.08
Weighted Root Mean Square Residual (WRMR) WRMR<1.0
Root Mean Square Error of Approximation (RMSEA) RMSEA <.08
Comparative Fit Index (CFI) CFl1 >.90
Tucker Lewis Index (TLI) TLI >.90

Note: All acceptable score range values were tékem Hu and Bentler (1999) and Yu (2002).
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Initial exploration of the seven-factor solutioroguced adequate model of fit
characteristics with the exception)éf(y* (371)=475.515p<.001, SRMR = .04,

RMSEA = .03, CFl =.99, and TLI = .98). Due to thege sample size and complexity of
the model, little weight was placed ghin terms of guiding the factor solution process
(Hu & Bentler, 1995; Norberg et al., 2011). In atimrds, due to the nature of the data
sampley?is not considered an essential model of fit charistic that should dictate the
evaluation process of the aforementioned factartgwis. Upon evaluating the factor
loadings, it quickly became apparent that in addito needing to eliminate eight items
based on the aforementioned item removal critena,factor consisted of only two
items. These items included “Because of my videueplaying, my wrist(s) hurt” and
“Because of my video game playing, my hand(s) huMvie endorse the view advanced
by Comrey (1988) that factors consisting of onlp fiems should be rejected because
this lack of variables compromises the factor’srallestability. However, to avoid losing
unique content in the measure, these items wessfigated more thoroughly. Initial face
validity of these items suggested that they ouglfiall into a clustering of items related
to physiological consequences of PVGP patterns.

Thus, when these two items were included in anyaisabf a six-factor solution,
not only did this analysis yield adequate modditafharacteristics (with the exception
of ¥ )(x? (400)=568.134,p<.001, SRMR = .05, RMSEA = .04, CFI = .98, and TLI =
.96), but the aforementioned items loaded moshgtyoon a single factor with five other
items that clearly tap a construct related to phiggical dysfunction. Due to these

promising findings, the six-factor model was analyfurther (See Table 3).
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Table 3

Exploratory Factor Analysis Factor Loadings andnité&kemoval for PVGP-R Using
WLSMV Extraction and Oblique Geomin Rotation Metfuwd Factor Solution

Factor F1 F2 F3 F4 F5 F6

Factor 1 (F1): Psychological
Dysfunction/Addiction Criteria

1) When | am not playing video .80
games, | keep thinking about

games | have played

2) Because of my video game 48 40
playing, | have spent less time

with my friends and family

3) When | can't play video .64
games, | get irritable

6) | spend an increasing amount .39
of time playing video games

11) When | am not playing video .68
games, | am planning how [ will

play my next game

31) When | can't play video 37
games, | get restless

Factor 2 (F2): Mood Regulation

5) When | play video games, it .70
makes my nervousness go away
9) When | play video games, it .63

makes my anger go away
10) Because of my video game
playing, | have missed meals

12) When | play video games, it .82
makes my sadness go away
15) When | play video games, it .83

makes my worries go away
Factor 3 (F3): Physical

Dysfunction

7) Because of my video game .70
playing, my neck hurts

14) Because of my video game .55

playing, my wrist(s) hurt
17) In order to play video games |

have stolenA

20) In order to play video games | 42 .35
get into arguments with peopée

22) Because of my video game .70

playing, | experience headaches
24) Because of my video game .61



playing, my hand(s) hurt

27) Because of my video game A7
playing, my eyes hurt or feel

strainede

30) Because of my video game 73
playing, | experience migraines

32) Because of my video game 43
playing, | have trouble falling

asleep

34) Because of my video game .67
playing, my back hurts

Factor 4 (F4): Concealing

Behaviors

13) | conceal my video game

playing from my significant

others

19) | conceal my video game 37
playing from my paren#s

21) | conceal my video game

playing from my friends

28) In order to play video games |

have lied

29) | conceal my video game

playing from my significant other

(romantic partner)

Factor 5 (F5): Failure to Limit

Play

8) I have tried to stop playing

video games

16) | have tried to cut back on

playing video games

26) | have tried to control how

much | play video games

Factor 6 (F6): Time

Management Difficulties

4) When | have not obtained the

desired results while playing, |

need to play again to achieve my

target

18) Because of video game

playing, | have gone to bed late

23) | play video games over a

longer time period than | intended

25) In order to play video games | 43
have skipped class or wark

33) Because of video game

.80

45

.50

40

.90

.54

91

.60

35

43

37

.60

.61

A7

.52
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playing, | have neglected my

homework/schoolwork

35) When | play video games, | .53
play until I have reached my goal

(for example, defeated a boss,

finished a chapter, gained a level,

acquired a special item) instead of

setting a time limit

Note 1: Factor loadings < .32 were removed foritglar

Note 2: Items were dropped from inclusion in thefiversion of this measure due to several criteria
including the following: (1) if the item loadedysiificantly on two factors (denoted by™in this table), or
(2) if the item loaded < .32 on all factors (demblg“ A" in this table).

To summarize, a total of seven items were remotted aur initial EFA was
completed, based on the previously mentioned @i{eee Table 3). More specifically,
five items were removed because they had significarss-loadings, and two items were
removed because they did not load significantlyaowy factors.

As mentioned in the methods section, Data Set ltlnasreanalyzed using a
CFA to provide support by validating the psychomegtroperties of the adopted factor
structure, which was updated as a result of theeafentioned item analysis. Results
from these analyses generally yielded satisfadindings; howevery? was significant.
This was not considered to be problematic in threecti study because with larger
sample sizes and greater factor complexity (dsesase with the current project), this
statistic is commonly significant and not thoughbt problematic (Hu & Bentler, 1999;
Norberg et al, 2013 (335)=1398.48p<.001, WRMR = .92, RMSEA = .06, CFI = .92,
and TLI = .92). Additionally, the factor intercolaéions for this nascent measure were
theoretically consistent with the oblique rotatiomeethods used in the EFA upon which
these results were based (Tabachnick & Fiddell7268e Table 4).

Factors were named based on the interpretatioaatf factor’s item themes.

Factor one contained five items (see Table 3) amslvamed “Psychological
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Dysfunction/Addiction Criteria” because it contaghiéems similar to the following
traditional addiction criteria: withdrawal (i.e\When | can’t play games, | get irritable”),
tolerance (i.e., “I spend increasing amount of tptay/ing video games”), and
preoccupation (i.e., “When | am not playing videmges | keep thinking about games |
have played”). Based on the results, this factooanted for 40.32% of the variance and
appeared to have acceptable internal consisterc8Q).

Factor two consisted of four items and was nameddi/IRegulation” because all
of the remaining items queried a common theme ioigunadeo game play as a means of
reducing negative emotions. Sample items fromftator include: “When | play video
games, it makes my nervousness go away” and “Whpdaylvideo games, it makes my
anger go away.” This factor accounted for 10.37%hefdata’s variance and had
adequate internal consisteney(85).

Factor three consisted of seven items (see Taldae®)vas named “Physical
Dysfunction” because all of the items in this s@#dstapped a general construct related
directly to the negative physiological consequenmnespondents acknowledged
experiencing as a consequence of playing video gaRepresentative items from this
factor included the following: “Because of my vidgame playing, my neck hurts,” and
“Because of my video game playing, | have headathéss factor accounted for 8.21%
of the variance and had acceptable internal camigt(=.84).

The fourth factor consisted of four items (see €&)land was named
“Concealing Behaviors” because all of the itematel to deceiving others or concealing
the fact that one plays video games. Sample iteons this subscale included the

following: “I conceal video game playing from mygsificant others,” and “In order to
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play video games, | have lied.” This factor accedrfor 7.51% of the overall variance
and also had acceptable internal consisteas)8(3).

Factor five included three items (see Table 3)wad named “Failure to Limit
Play” because all of the items pertained to anilitglbo limit the amount of time spent
engaging in video game-playing behaviors. Reprasestitems from this factor
included such statements as the following: “I haexl to cut back on playing video
games,” and “I have tried to stop playing video garhThis factor accounted for 5.83%
of the total variance and had an adequate inteoradistency(=.76).

The sixth and final factor was reduced to five isefpee Table 3) and was named
“Time Management Difficulties.” Sample items ofgHactor included statements such
as, “Because of video game playing, | have gorieetblate,” and “I play video games
over a longer time period than | intended.” Thistéat seemed to tap a general theme
related to a respondent endorsing that she/he iexges difficulties with time
management related to video game-playing behavidis.final factor accounted for
approximately 5.12% of the overall variance andspsesed an acceptable level of internal
consistencyd=.76). Consequently, these results support ourHipothesis, that the
PVGP-R exhibits a psychometrically sound factancdtire. Further, these findings
justified the collection of a second set of dataftmther factor analytic consideration

(i.e., Phase 3 of this study).



39

Table 4
Factor Intercorrelations and Descriptives for PVG&Pfactors and Their Relation to TAS, MANSA, and ®A6Gbscales in
Data Set 1
Measure 1 2 3 4 5 6 7 8 9 10 11 12
1.PVGP-R sum (.91) - - - - - - - - - - -
scores
2.PVGP-R 78**  (.80) - - - - - - - - - -
psychological
symptoms
3.PVGP-R J72%%%  B4x+x (85) - - - - - - - - -
Mood Regulation
4. PVGP-R 3R AL 33 (084) - - - - - - - -
Physiological
Symptoms
5. PVGP-R BT AR Z3xrr A7 (.83) - - - - - - -
Concealing
6.PVGP-R B4%%%  3hFkk Zhxxx Alxx 37T ((76) - - - - - -
Failure to Limit
Play
7.PVGP-R Time  .76%**  42%xx  AQ***  AQ¥**  A]***  34xxx  (76) - - - - -
Management
Difficulties
8.Absorption 36*FF 24%kx DAxxx @Rk 7% 22%% - 28***  (,96) - - - -
(TAS)
9.Quality of Life -.09 -11 -.07 -.03 -.03 -.06 -.10 -.06 (.84) - - -
(MANSA)
10. Depression 21%* A3* .20** A3* .20** .07 .05 20%% - 5O (.96) - -
(DASS)
11. Anxiety 32k 7 30%** 3% 17 | 18* .02 36 - 36%*  B1F* (.90) -
(DASS)
12. Stress (DASS)  .32*%**  16*  .31** 31** 20**  15* .09 25%k L 30%*  B0rr 68 *** (.94)
M 51.98 8.80 8.44 10.14  5.19 5.32 1429 83.35 5.1720.15 19.01 21.89
SD 14.58 3.26 3.95 4.14 2.29 2.61 4.05 27.03 .78 618. 6.71 8.78

Note: Internal consistency coefficients ¢lisplayed in diagonal.pr< .05. **p <.01. ***p <.001.
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Hypothesis 2

Before completing the final step of this study, seeond data set (Data Set 2) was
validated regarding adequate sampling—i. e., adfa¥deyer-Olkin value of .89 and a
Bartlett's test of sphericity ofif (378) = 4765.303)<.001) were indicative of adequate
sampling. The final analysis involved testing thlepted factor structure from our
analysis of Data Set 1 and verifying this structusang a CFA on responses from Data
Set 2.

Confirmatory factor analysis of Data Set 2 revedled the factor structure stayed
intact and that all of the aforementioned indicemodel fit (except fog?) were
validated. More specifically? (335) = 926.16p<.001, WRMR = .91, RMSEA = .07,
CFl = .93, and TLI = .92. Similar to the previoastor analyses?was not used for
testing the hypothesis due to the size of our sarmptl the number of factors in this
analysis (Hu & Bentler, 1999; Norberg et al., 20Iese findings support Hypothesis
2, that the factor structure of the PVGP-R coulddicated using a second sample.
Again, as was found with Data Set 1, the factagrirdrrelations for Data Set 2 were also
consistent with the theoretical assumptions ofcuidirotational methods from which this

factor structure was derived (Tabachnick & Fidd20Q7; see Table 5).
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Table 5
Factor Intercorrelations and Descriptives for PVG&Pfactors and Their Relation to TAS, MANSA, and ®A6Gbscales in
Data Set 2
Measure 1 2 3 4 5 6 7 8 9 10 11 12
1. PVGP-R sum (.91) - - - - - - - - - - -
scores
2. PVGP-R 81***  (.78) - - - - - - - - - -
psychological
symptoms
3. PVGP-R Mood  .73*** 57**  (.84) - - - - - - - - -
Regulation
4. PVGP-R QR 2%k 30%x (187) - - - - - - - -
Physiological
Symptoms
5. PVGP-R B5***  B2xkk Gk Bl ((78) - - - - - - -
Concealing
6. PVGP-R B0***  38***  ZQ¥* 3B+ 36***  (.78) - - - - - -
Failure to Limit
Play
7. PVGP-R J2%k% BEFRR - ABFRE 4Jrx 26%x 27xx - (.80) - - - - -
Time Management
Difficulties
8. Absorption ABFRE 38FFR JOrrx PQrkx Ok 28%F 41+ (9 b) - - - -
(TAS)
9.Quality of Life -.04 -.07 -11 -.06 -.04 -.02 -.09 -.05 (.87) - - -
(MANSA)
10. Depression xR 27xRR Q3R QQrEx AR 3% A6 30** * - 53%*  (,95) - -
(DASS)
11. Anxiety 30**x 21 %x 18% 34%kk 2%k DQxx 1% 34%* * - 40" .64**  (.90) -
(DASS)
12. Stress (DASS)  .29%*  A7*%  24%xx  pQkkx @k 13* 6% 34k AZR 70xr 76** ((95)
M 56.48 8.94 9.53 11.50 5.71 5.85 15.08 87.10 5.021.67 20.54 23.95
SD 16.35 3.34 3.91 5.15 2.75 2.87 4.46 27.70 94 249. 727 10.24

Note: Internal consistency coefficients ¢lisplayed in diagonal.pr< .05. **p <.01. ***p <.001.
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Construct Validity for PVGP -R

As mentioned in the methods section, PVGP-R sumescomere correlated with
the average number of hours spent playing videcegameekly to establish preliminary
evidence for construct validity. The findings frd»ata Set 1 suggested that PVGP-R
sum scores are positively correlated with the ssbrted total number of hours of video
games played weekly for both men=(.28;p <.001) and womerr & .42;p <.001).
Similarly, the positive relationship was replicatadata Set 2 for both men#£ .35, p <
.001) and womerr (= .38;p < .001).

Correlational Hypotheses

It is important to note that the correlational hiypses of this study were
evaluated in both Data Sets 1 and 2, using thédo@ing method identified through our
iterative process of factor analysis. This was dorferrther replicate and validate the
final version of the PVGP-R.

Data Set 1.

Demographics. A total of 329 participants were recruited fromigas gaming
websites and Facebook fan pages for Data Set &r ddtta cleaning, 314 participants
remained: 203 males and 111 females. Notablygémsler ratio is commensurate with
national gaming statistics for gamers over ageEI®A, 2012). The mean age for this
sample was 25.4 years (SD = 6.5). For informatemarding the racial breakdown of

participants in this study, please see Table 6.
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Table 6
Racial Distribution in Data Set 1
Racial Group Percentage in Sample
White/European American 73.5%
African American 10.4%
Asian American 7.8%
Latino/Hispanic 3.9%
Arabic 2.6%
Native American 1.0%
Other 1.0%

The subjects of this study were 73.5% White/Eurap&aerican, 10.4% African
American, 7.8% Asian American, 3.9% Latino/Hispa@i&% Arabic, 1% Native
American, and 1% other. It is noteworthy to mentiloat although these participants
were recruited via the Internet, a vast majorityalfticipants had completed at least a
high school education (98%).

Gender differencesin video game-playing patterns. Previous research suggests
that there are substantial gender differences mgtard to video game-playing behaviors
(Elliot, Golub, Ream, & Dunlap, 2012; King et &Q11; Tolchinsky & Jefferson, 2011,
Williams, Consalvo, Caplan, & Yee, 2009). The cotrgtudy supports these differences
and used several t-tests to substantiate thetstallig significant discrepancies between
the two subgroups. For instance, men (M = 14.489)@D = 12.61) in this study
reported playing significantly more hours of vidgames weekly than women (M = 8.89
hours, SD = 10.4 < .001) and have been doing so for far longer (Mér, 17.71
years, SD = 6.87; Women, M = 12.61, SD = 7{©9;001). In regard to the number of
video game-playing sessions, men (M = 7.16 sess&lDs= 7.01) played significantly
more times during an average week than women (M€ dessions, SD = 4.6< .01).

The length of a typical session also varies, witmrM = 2.56 hours, SD = 1.63) playing
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significantly longer than women (M = 2.04 hours, S.52;p < .01). Additionally, it is
noteworthy to mention that men (M = 54.06, SD 5¥4.and women (M = 48.89, SD =
13.80) varied significantly on their PVGP-R totahs scorest(312)= 2.67 p<.05).
Further evaluation of this discrepancy using Levetest for equality of variance
produced non-significant results suggesting that arel women both respond to the
PVGP-R in similar patterns but at different rates.

How male and female participants ranked their pretevideo game format also
differed between these groups. Out of a total giitechoices, the largest percentage of
women in the sample (37.8%) reported that theyeprahgle player console games over
other formats. This contrasted with what men ingample ranked as the most popular
gaming format: online console games (i.e., 27.3%llahen in this sample ranked this
the highest). There were also some differencesgard to genre preference. Out of nine
possible choices, the most popular genres for melnded role-playing games (32.4%),
first person shooter games (27.0%), and sports g&h35%), whereas women preferred
role-playing games (25.3%), puzzle games (25.3%g),aalventure games (12.1%). It is
important to note that although the second and timost common choices of preference
were different, it appears that men and womenigmgsample still prefer role-playing
games over the other video game genres.

Due to the current and previous research findihgs donsistently support the
existence of significant gender differences in gigame play patterns, unless otherwise
specified, all subsequent analyses relating toosghame usage patterns or the
correlational hypotheses of this study were s@lgdal on gender. Although we believe

that our measures are valid for both men and womeralso believe that the outcomes
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for these groups may vary sufficiently that perforgrour analyses for these respective
gender groups should better capture a more acquicitee of the phenomena of interest.
Hypotheses 3-6. The findings for men and women in our first sampére mixed.
As predicted in Hypothesis 3, there was a sigmifigaositive correlation between PVGP-
R scores and deep attentional involvement for sulgg of both mernr (= .30;p < .001)
and womenr(= .46;p < .001). In other words, endorsing higher levelpm@blematic
play appears to be associated with experiencingehilgvels of mental absorption,
irrespective of gender. Contrastingly, with regerdhe association between PVGP-R
scores and negative affect, an initial gender difiee was found. That is, a significant
positive correlation was found between PVGP-R scaral both self-reported symptoms
of depressionr(=.29;p < .001) and anxietyr = .46;p < .001) for men; but the
correlations between PVGP-R and both depressien7; p > .05) and anxiety (r = .18;
p > .05) for women were not significant. This deggancy between men and women
suggests that moderation may be occurring; howdvisrcould not be determined
through tests of simple correlation. Thus, fornest$ of moderation were performed to
substantiate the potential gender discrepanciesdet) the relationship between PVGP-
R and both depression and anxiety, respectivelydaévition was tested using the
methods proposed by Frazier, Tix, and Barron (20043t, the PVGP-R sum scores
were converted into a z-score. Next, gender wamfdy coded.” After this, an
interaction term was created by multiplying thengtardized PVGP-R scores by the
dummy coded gender variable. The data were thegzathusing a two-step,
hierarchical regression (this regression was peréolrtwice: once with depression as the

dependent variable and once with anxiety as thertgnt variable). Specifically, for our
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analysis with depression as the dependent varial@éormatted our first step of the two-
step regression by including both the dummy-codattgr variable and the standardized
PVGP-R scores as our predictor variables. Forelersd step of this regression, we
added the interaction term that was created farahalysis. The results of this regression
revealed that gender does not in fact act as a ratmtdetween PVGP-R and depression
(see Table 7 & 8 for relevant statistics).

Table 7

Test of Gender as a Moderator Between PVGP-R SoresSand Depression (DASS)

Dummy coding (women co@lethen coded 1)

Step and Variable B SE B B R2
Step 1
PVGP-R .08 .05 A7
Gender -3.39 3.91 -.87 Q7**
Step 2
PVGP-R X .06 .07 24 .07
Gender

Note. ** p <.01.
Table 8
Test of Gender as a Moderator Between PVGP-R SoresSand Depression (DASS)

Dummy coding (women codeaidn coded 0)

Step and Variable B SE B B R2
Step 1
PVGP-R 14 .04 30***
Gender 3.39 3.91 21 07**
Step 2
PVGP-R X -.06 .07 -21 .07
Gender

Note.** p < .01. *** p <.001
Identical procedures were used to explore the nabidey effects of gender on the

relationship between PVGP-R scores and anxiety.ré&$dts of this analysis offered
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only marginally significant support for the hypasiethat gender moderates the
association between PVGP-R scores and anxmety.Q7; see Tables 9 & 10 for
additional moderation statistics).

Table 9

Test of Gender as a Moderator Between PVGP-R SomesSand Anxiety (DASS)

Dummy coding (women codeaién coded 1)

Step and Variable B SE B B R2
Step 1
PVGP-R .07 .04 .20
Gender -7.28 2.99 -.56* 5
Step 2
PVGP-R X .09 .05 A7 .16
Gender

Note. * p <.05*** p < .001.
Table 10
Test of Gender as a Moderator Between PVGP-R saresand Anxiety (DASS)

Dummy coding (women codetidn coded 0)

Step and Variable B SE B p R2
Step 1
PVGP-R 16 .03 A5¥**
Gender 7.28 2.99 .56* 15%**
Step 2
PVGP-R X -.09 .05 -42 .16
Gender

Note.* p < .05. *** p <.001

Additionally, although not a specific hypothesistioé current study, self-
endorsed levels of stress were found to be sigmiflg correlated with PVGP behaviors
for both meni(=.33;p <.001) and womerr € .34;p < .01; see Table 11 for descriptive
information). Finally, quality of life ratings wergot found to be significantly associated

with PVGP-R for men (r = -.14; p > .05) or womer=(+.15; p > .05).
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Summary of Intercorrelations and Descriptives fMGP-R, TAS, MANSA, and DASS in

Data Set 1

Note: Internal consistency coefficients)(displayed in diagonal.p*< .05. **p <.01. ***p <.001

Data Set 1
Men

Measure 1 2 3 4 5 6 M SD
1. PVGP-R sum scores (.92) - - - - 54.06 14.57
2. Absorption (TAS) 30 (.96) - - - - 82.83 27560
3. Quality of Life -14 -.07 (.84) - - - 5.21 72
(MANSA)
4. Depression (DASS) .28** 28%*% - Hxwk (.96) - - 19.88 8.04
5. Anxiety (DASS) A6%FF 41%* - 26%F 54xx% (.90) - 18.33 6.21
6. Stress (DASS) 32%%F% - 23 -.28** B3% g7 (194) 20.99 7.68

Women

Measure 1 2 3 4 5 6 M SD
1. PVGP-R sum scores (.93) - - - - 48.89  13.80
2. Absorption (TAS) A6%*  (,94) - - - - 85.76 285
3. Quality of Life -.15 -.15 (.87) - - - 5.12 a7
(MANSA)
4. Depression (DASS) 17 15 -.5Q9*** (.95) - 20.4 8.89
5. Anxiety (DASS) .18 33 - 40%*  B9*** (.92) - 20.22 7.26
6. Stress (DASS) .34** 27 -39%*  B3F* | 7O** (91) 23.90 10.39

Data Set 2

Demographics. A total of 396 participants were recruited in Saenpl This was a

convenience sample collected from a midsized Miderasuniversity. After data

cleaning, 375 participants remained (214 malesl&idiemales). Much like the

participants from Sample 1, this gender ratio was somewhat similar to national

gaming statistics for gamers over the age of 18\(E2812). The mean age for this

sample was 20.9 years (SD = 4.80). For informgbemaining to racial background, see

Table 12.



49

Table 12
Racial Distribution in Data Set 2
Racial Group Percentage in Sample
White/European American 62.1%
African American 22.6%
Asian American 3.2%
Latino/Hispanic 2.4%
Arabic 1.1%
Native American 1.1%
Other 5.3%

Gender differencesin video game-playing patterns. According to our analyses,
men (M = 11.52 hours, SD = 10.15) play significamtiore hours of video games weekly
than women (M = 7.47 hours, SD = 7.88 .01) and have a longer history of playing
(Men, M = 13.61 years, SD = 5.10; Women, M = 10y8érs, SD = 5.38). In regard to
the number of video game-playing sessions, men @W8 sessions, SD = 8.74) played
significantly more times during an average weektwamen (M = 4.19 sessions, SD =
3.21;p < .01). The length of a typical session also vaneith men (M = 2.63 hours, SD
= 3.28) playing significantly longer than women éV1.96 hours, SD = 1.4p;< .05).
Similar to Data Set 1, there was a statisticaliygicant difference between men (M =
58.12, SD = 15.90) and women (M = 54.33, SD = 1p0r2the PVGP-Rt(373)= 2.21,
p<.05). As with Sample 1, Levene’s test suggestettkieavariance between these
subgroups was non-significant.

Much like the first sample, the methods by whichtipgoants reported playing
video games varied drastically by gender. In tlomsd sample, out of eight possible
methods, 39.8% of women preferred single playesctengames, whereas for men, the

most common response was online console games3®&i836 of total responses. The
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results from the second sample also suggestethirat are gender differences regarding
genre preferences. From a choice of nine diffegentes, the most popular genres for
men included sports games (30.7%), first persooteih@ames (25.9%), and role-playing
games (23.1%), whereas women preferred puzzle géiBe&0), adventure games
(17.4%), and role-playing games (16.8%). Interggyint appears that similar to the Data
Set 1, role-playing games are still in the top ¢hmeost preferred game genres for both
men and women.

Hypotheses 3-6. Many of the findings from the analysis of Sampledre
replicated in Sample 2. As postulated in Hypoth8sibiere was a statistically significant
positive correlation between PVGP and absorptioth&h womenr(=.49;p < .001)
and meni(=.47;p < .001). In other words, higher levels of probleimatay symptoms
are typically accompanied by higher levels of #rdiency to be able to focus on certain
stimuli to the exclusion of other; and this cortigla was significant for both men and
women. With regard to Hypothesis 4, no significamtrelation was found between
guality of life scores and PVGP symptoms for eithemen or men. Based on these
results, quality of life has no meaningful relasbip with PVGP for all participants in
this study. Unlike the findings from Data Set Isuks from Data Set 2 suggest that there
is a statistically significant positive relationgtbetween PVGP and self-reported scores
of depression for both men£ .41;p <.001) and womerr € .23;p <.01). Regarding our
last hypothesis, our analyses indicated that tiseaestatistically significant positive
relationship between PVGP and self-reported saafrasxiety for both womern & .25;
p <.01) and menr(= .41;p <.001). Although not a specified hypothesis, theifigs

also suggested that self-endorsed levels of syiekked a statistically significant
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relationship with PVGP behaviors for both mer(41;p <.001) and womerr & .20;p

< .05; See Table 13 for descriptive information).

Table 13
Summary of Intercorrelations and Descriptives fMGP-R, TAS, MANSA, and DASS in Data
Set 2
Data Set 2
Men

Measure 1 2 3 4 5 6 M SD
1. PVGP-R sum scores (.92) - - - - 58.12  15.90
2. Absorption (TAS) A7 (95) - - - - 88.26 273
3. Quality of Life -12 -16*  (.87) - - - 5.08 .88
(MANSA)
4. Depression (DASS) Alx 37wk 53wk ((OF) - - 21.23 8.1
5. Anxiety (DASS) 38xrF ABrk 3@k G (.90) - 19.95 6.78
6. Stress (DASS) ALFR AL S AGRYY G40 71 (.95) 22.61 9.46

Women

Measure 1 2 3 4 5 6 M SD
1. PVGP-R sum scores (.90) - - - - 54.33 16.72
2. Absorption (TAS) A9xx - (93) - - - - 85.55 2&1
3. Quality of Life -.07 .01 (.85) - - - 4.93 1.02
(MANSA)
4. Depression (DASS) 23 4%  _53mx (93) - - 2225 10.25
5. Anxiety (DASS) 25%% 3% L 42%kk 3R (.93) - 21.35 7.82
6. Stress (DASS) .20* 28% L 38 74F 79% (.02) 25.74 10.99

Note Internal consistency coefficients)(displayed in diagonal p‘< .05. **p <.01. ***p <.001

Preliminary Analysis of Cut-off Scores

An additional strategy that could make this scatearuseful would be to

establish cutoff scores that indicate gradientsyaiptom severity or seriousness.

Unfortunately, the literature on this scale is madcand a formal diagnostic category for

problematic play did not exist in the DSM — IV - TRPA, 2000) and is being labeled as

“Internet Gaming Disorder” in the “conditions farrther study” in the DSM-V (APA,

2013). As a result of the lack of an official diagis, information regarding national

diagnostic statistics does not exist.
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A promising a priori method that might serve asratial means of determining
cutoff scores for clinical vs. sub-clinical leveisproblematic play with this scale might
be to use prevalence statistics from similar ssidrethis topic. As mentioned in the
introduction, similar studies of problematic vidgame-playing behaviors have found
that between 8 and 11% of their samples qualifietpathological” (Gentile, 2009;
Gentile et al., 2011; Lemmens et al., 2009; Plslgpal., 1995; Salguero & Moran,
2002). These percentages likely vary because datlese studies used varied inclusion
criteria as they attempted to identify “pathologjigkayers.” However, the range seems
relatively narrow. Thus, it seems reasonable to@pge that examining individuals who
score at the 90percentile (i.e., the average of percentile rangesvered by previous
research on this topic) to see if this score digtishes clinically significant problematic
play from sub-clinical levels would be an excellérgt step in determining cutoff for this
scale.

Using this approach with Data Set 1 and the revistd scale score from our
newly revised PVGP-R, we found that thé"3@rcentile for women and men in this
sample was 68 and 72, respectively. For the cordisaeple of men and women, the
90" percentile was a score of ZAsimilar effort for Data Set 2 was made to esttbh
preliminary cut-off score as seen in our specudasimalyses of Data Set 1. Specifically,
we again used the 9@ercentile to tentatively explore where futureessh might begin
in identifying cut-off scores for distinguishingrical from sub-clinical groups. The 90
percentile scores for Data Set 2 on the PVGP-R Wér@nd 79 for women and men,
respectively. Based on these analyses, a scoi@ af greater on the PVGP-R was

indicative of problematic video game play when aatihg male and female participants
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together. It is extremely important to reiteratatttiue to the preliminary nature of these
analyses, this score is an attempt to guide fuesearch and does not currently possess
the empirical support to be used in clinical praeti

Discussion
Scale Validation

Based on the findings of this study, the PVGP-Raghadequate psychometric
properties that were validated using two sepaatgges. Although this scale does not
yet have the ability to function as a diagnoststiament, it shows excellent potential for
the evaluation of the severity of problematic vidgone behaviors. Additionally,
findings from the present study suggest that scongsrevious and current iterations of
this scale are reliably and significantly correthtgth key forms of negative affect (e.g.,
depressive and anxiety symptoms).

In addition to being easily administered and intetgd quantitatively, this
measure affords clinicians qualitative insightsighmients experiences as well (i.e., the
scale taps such constructs as mood regulationjgdbogeal dysfunction, and sleep
disturbances). For instance, suppose an indivigii@hds an intake session at a short-
term outpatient setting such as a college courgselnter because she is
underperforming academically. When this individiegorts that she plays video games,
the clinician could give the client the PVGP-R ghelan insight into multiple facets of
any potentially problematic video game-playing hetis. These data could markedly
help to guide the intervention if the client’s plsgems problematic. More specifically, if
the screening instrument shows that the patiémaving trouble falling asleep due to

game playing, the clinician could administer a typgycho-educational “sleep hygiene”
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intervention to help the patient improve this babavwerhaps this individual also
acknowledges that he neglects his schoolwork beoalfulsis video game-playing
behaviors. In this case, a time management skidliog intervention could be used.
Another area that would be helpful to cliniciansulebbe the endorsement of items that
pertain specifically to mood regulation. Given timBrmation, the clinician would have
more insight into the reasons that the individgalsing video games to alter his mood,
and the clinician could intervene by helping therdl improve his coping strategies.

Additionally, this measure might be useful in aiety of settings outside of
purely clinical contexts (e.g., educational setingpecialized technological addiction
treatment centers, as a self initiated pre-screeionplayers who worry about their level
of play, and medical settings). And finally, altigbuthere are other measures available to
evaluate this phenomenon, this is the first psyatanally supported measure that
avoids the shortcomings of the previous establishedsures (double-barreled questions,
circular logic, forced dichotomies, etc.) and immaates some of the new areas of
dysfunction found in the literature, such as sleegblems and physiological
consequences.

It is important to add that the subscales of th&P)R in this study were all
significantly correlated with almost all of our daplent variables (with the exception of
guality of life), and based on these findings, dkierall scale appears to predict self-
reported symptoms of depression, anxiety, stregsabsorption tendencies in a manner
consistent with its underlying theoretical teneés. (the theory behind this measure
posits that displaying marked PVGP symptoms shbaldssociated with negative affect

in a manner similar to how other “addictive” orWwampulse control” behaviors appear
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to be). Additionally, these results highlight theed for further research to clarify which,
if any, of the subscales differentially predicte@tipotential constructs (e.g., maybe an
individual's time management skills may be bettedgcted by the “Time Management
Difficulties” subscale of the PVGP-R rather thar tiverall scale). Based on our findings
and evidence from past research, problematic w@deoe play is a multifaceted construct
that, like many other similar scales, will haveidiy as an overall assessment and as a
more focused measure of subscale constructs. Howawbae current study, the overall
scale seems to be the most robust and valid apgplmszause it integrates all of the
theoretical facets of problematic play into a sspgeadily interpretable score.

According to the data of the present study, tH2 @&rcentile in Data Sample 1
(using the revised items that resulted from theniganalysis) was a score of 71 or higher,
whereas the 9Dpercentile score for Sample 2 suggested thatre @8 or higher
suggests “problematic” or “pathological” patterritay. It is important to reemphasize
that this score threshold was identified for theppges of guiding future research and
should not be used for diagnostic purposes. Thaapancy in regard to the cut-off
scores could be a result of the differences betweeitwo groups surveyed in the study.
For instance, participants in Sample 1 (self-selgamers recruited online) reported an
average PVGP-R score of 51.98 (SD = 14.58), wheradgipants for Sample 2
(university students) endorsed an average PVGRoR st 56.54 (SD = 16.33).
Ironically, with regard to hours of weekly play,rpaipants from Sample 1 reported
playing an average of 12.71 hours (SD = 12.92) yeekile participants from Sample
2 endorsed playing an average of 9.76 hours (S[33) @f these games per week. Thus,

although Data Set 1 reported playing more videoagaeach week, their PVGP-R scores
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were lower than participants from Data Set 2, wlaygd video games for less time
weekly. This contradictory finding is unusual besait is well accepted that there is a
relationship between hours of play and PVGP (Satg&aMoran, 2002; Tolchinsky &
Jefferson, 2011; Wood, 2008). Past empirical reseand theory strongly support the
contention that a group who plays more hours odeigames should also demonstrate
higher PVGP scores. However, this was not the aas#ss our two samples.

What might explain this contradiction? Perhapssagond sample of university
students reported higher levels of PVGP while plgyfewer hours/sessions of video
games weekly due to a mediating variable suchnaes thanagement skills (Tolchinsky &
Jefferson, 2011; Wood, 2008). In other words, peshfa video game player has strong
time management skills, they can play more videnagevery weekly yet have less
dysfunction in their daily functioning. Additionalipport for this alternative explanation
also comes from the discrepancy in age betweetwihsamples. It would not be
surprising that the younger group of undergradsaitdents had poorer time management
skills because it has been previously establishatthis skill improves with age
(Trueman & Hartley, 1996). Unfortunately, this \edoie was not evaluated in the current
study but suggests clear areas for future study.

Another noteworthy contribution of this study inve$ the pattern in which the
factors account for the total variance explainadgithe adopted factor structure. Based
on the findings, Factor 1 (Psychological Dysfunatidddiction Criteria) accounted for
40.32% of the cumulative 77.36% total variance aix@gd. These results suggest that this
phenomenon may truly follow a similar conceptuahiework as traditional substance

abuse disorders (Grusser & Thalemann, 2006; Salgu&ioran, 2002) as opposed to an
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an impulse control disorder such as pathologicallgeng (Fisher 1994; Griffiths &
Hunt, 1998; Grusser et al., 2005; Gupta & Dereven$sf97; Salguero & Moran, 2002;
Wood, Gupta, Derevensky, Griffiths, 2004b). Regasdlof which framework this
construct is most accurately conceptualized i, ¥Ariance pattern suggests that PVGP
may indeed be an addictive behavior. Additionaltys suggests that the items from the
aforementioned factor may serve as a reasonabtangtpoint for the creation of a short
version of the PVGP-R.
Correlational Hypotheses

The results of this study suggest that there tsomg positive relationship
between the personality facet of absorption an@lproatic video game play behaviors.
These finding were contrary to the findings of Daimpand Heller (2010); but as
previously discussed, this is mainly a result of different evaluation procedures. More
specifically, Dauphin and Heller surveyed videoyplad using a measure that included
dysfunction and also personal preferences (i.efeping games that are aggressive or
exhibit a certain level or realism). In other wqrthee aforementioned measure appeared
to be too broad, and due to the authors’ diffecemiceptualization of problematic video
game play, their results did not coincide with ours

The findings regarding absorption and PVGP in shigly were supported for
men and women in both samples. In other wordgpears that if a person has a higher
tendency to daydream or to be consumed by a wdldtisuch as reading a book or
perhaps watching TV, they are then also more likelgxhibit higher level of PVGP.
Although this study cannot establish causality tiuhe limitations of methods used,

these findings certainly warrant further reseacctdéntify the role of absorption in
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patterns of play that cause clinically relevant amment. Future studies should evaluate
this relationship further to identify if perhapssabption is a risk factor or a factor that
raises the addiction potential of individuals wlastpke in these types of activities.

Interestingly, across both data sets, there wasatistically significant
relationship between PVGP and self-reported sdoreguality of life as measured by the
MANSA (Priebe et al., 1999). The MANSA is considered anslcand valid measure, and
its psychometric properties have been supported f@riety of populations. Thus, we
have confidence that PVGP is not directly stroraglyrelated with quality of life ratings.
These results could also be explained by the fedttgeople engage in these sorts of
behaviors for a plethora of reasons. Colwell (2af¥)eloped a scale to evaluate why
adolescents play video games, and he found thgiahiEipants played for four main
reasons: (1) fun or a challenge, (2) because tneppreferred it to playing with friends,
(3) for stress relief, and (4) companionship. 8ather words, you may have two video
game players who both endorse the same level offPM@ do so as a result of
completely different reasons. Perhaps some playaysbe satisfied with their lives
overall and play merely for fun, while other play@nay have a considerably poorer
quality of life and may be engaging in PVGP behes/to escape their general stress and
psychologically difficult environment.

Based on the results of this study, it appeath@sgh PVGP bears a statistically
significant relationship with self-reported sympt®wof depression, anxiety, and stress for
men in both groups of participants. However, tlatgrn was not replicated across both
samples for female participants. More specificdyGP-R yielded a statistically

significant positive relationship only with selfperted symptoms of stress in the first
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sample. Regarding the second sample, the pattatnvds uncovered was similar to that
found in both samples of male participants (i.®.GP endorsment was significantly
positively associated with self-reported symptormdeapression, anxiety, and stress).
Although there was a discrepancy between the fgslof the two data sets, there is still a
noteworthy trend that warrants further thoughtdth samples there was a clear and
significant relationship between PVGP and depressioxiety, and stress for men,
whereas the interaction between depression aneétgnxas either below accepted levels
of significance or weak correlations for women.hdligh causality cannot be established
due to the exploratory nature of this study, theey be a number of reasons that these
relationships exist.

Perhaps women are not using video games for the saasons that men are.
These patterns may occur because while men magibg video games as an escape
from anxiety in a manner similar to the self-metma patterns found in the behaviors of
more traditional substance abuse disordered ing@lsd(Khantzian & Albanese, 2008),
women may be using video games as merely a forstreds relief for subclinical or
transient dyphoria. This theory is also supportgethie discrepancy in regard to the value
placed in connectedness and socialization amongenomrsus men (Hartmann &
Klimmt, 2006). Specifically, many video games renmte masculine norms that
emphasize an interpersonal style premised on thee ¥hat one relates to others by
engaging in competitive activities individually iorteams. Men who engage in such play
(especially if they are successful in the games) feal a greater sense of personal
mastery and control as a consequence of this asac&towever, women who play these

games may have a very different reaction. Becateseatypically female socialization
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patterns emphasize relational scripts of persoisalasure and emotional connectedness
over competitiveness and aggressive conflicts, womay not only play games for
different reasons, but they may also experienderéifit psychological effects as a
function of such play. Regardless of the etiologhihd this discrepancy, this highlights
another reason to explore these constructs indutsgearch to unravel some of the mixed
findings from the present study.
Further Gender Differences

As mentioned in the results section, there are aethdifferences with regard to
the format of video gaming men and women choogday. Specifically, women prefer
to play single player console games, while men apfmeplace a premium on playing
video games online with many other real players toteworthy that these findings
were consistent across both of the samples irsthdy. Further, these findings are
commensurate with the works of Hartmann and Klini@006), who found that women
in their study disliked playing online games beeat®y did not offer gratifying means
of socializing or connecting with others. Men irithstudy, contrastingly, reported
enjoying connecting with others through competitiodividually or in teams; this was
also supported by the findings of the current study

Another gender difference was in the area of garaterence. Interestingly, the
three most preferred game types for men were ralgng games, first person shooter
games, and sports games, whereas women prefeteeplaging games, puzzle games,
and adventure games. It is noteworthy that the samthree rankings of genres were
found for men and women, respectively, across dath sets. This suggests that this is

likely a valid finding that may be generalized teaiety of populations. Although there
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are differences, a noteworthy similarity is thderplaying games are a preferred game
genre by both men and women in both data setsirftportant to note that first person
shooter games and role-playing games are acceptessé&archers to be associated with
the highest level of dysfunction (Elliott, Golube&m, & Dunlap, 2012) as was measured
by the PVP (Salguero & Moran, 2002). Although thi#sdings suggest that perhaps the
higher levels of PVGP among men are a result ofyihes of games that are typically
played by men versus women, this theory was nqi@tgd by post-hoc analyses
administered on the collected data sets. It dicappear that an individual's video game
preference was statistically significantly relatedates of PVGP.

In sum, although it appears that men and womédardif regard to game
preferences and frequency and duration of plag,imhportant to conclude by revisiting
the idea that men and women appear to be simil@gard to the consequences of play
and other seemingly related constructs. The firglBuggest that the rates at which men
and women endorse negative effects of PVGP diffrultimately both subgroups
endorse the same kind of symptoms, which speattetgeneralizability of the PVGP-R
as a novel and promising assessment instrument.

Limitations and Future Directions

Like all studies, there are components of thisgmbihat could be improved in
future work. Although this study did use self-sédelcgamers for roughly half of the
participants, the other half were recruited froooavenience sample found in a
Midwestern, mid-sized university. The problem refijag the latter recruitment method is
that convenience samples can be unrepresentatitie geeneral population (Black,

1999). It is important to note though, that theelesf similarity between the two data sets
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does alleviate some of the risks to compromisirgetkternal validity of the findings. In
addition to these sampling limitations, the studgveyed only individuals ranging in age
from 18 to 30 years, and our findings may not rgagieneralize to players from different
age cohorts. Since the PVGP-R has been evaluatedoath an EFA and two CFAs, the
natural progression in scale development wouldlstandardize and replicate the
psychometric properties of the measure using @gergroups or populations where this
phenomenon is relevant. Additionally, although @iprinary cut-off score was identified
for the two distinctly different data sets, reséarcstill needed to replicate the findings
so that there is support suggesting that thesef€stores are truly valid and useful. This
highlights the importance of administering the nuea®n a population of gamers who
have actually received treatment for their problgenalay behaviors.

Similar to the vast majority of studies in thigarf research, the study relied
heavily on self-report. This process of collectdaia and evaluating hypotheses has
several drawbacks but are certainly appropriatedsearch of an exploratory nature.
Future studies should aim to use some sort of itngakevices to monitor daily and
weekly usage of video games. Devices such as pardata assistants (PDA), specific
tracking applications for mobile devices, or pehapftware that can be installed on
popular consoles (Such as Xbox 360 and Playst&)iaould be useful in identifying
patterns of play and general usage with greatarracyg. The suggested methods for
future research could also alleviate some of timeege problems with reporting repetitive
behaviors (e.g., people who report such data haga found to sometimes over- or
underreport information regarding their activitie&lthough this study has some minor

limitations, it contributes a much needed new asgsest tool to quantify this unique



63

phenomenon, draws attention to mental health aticgl to video games, and postulates

guestions to guide future research in this fastigarea.



64

References

American Psychiatric Association. (2000). Diagnosind statistical manual of mental
disorders (¥ ed., text rev.). Washington, DC: Author.

American Psychiatric Association. (2013). Diagnosind statistical manual of mental
disorders (8 ed). Washington, DC: Author.

Anderson, R. D., & Rubin, H. (1956). Statisticdierence in factor analysiBroceedings
of the Third Berkeley Symposium of Mathematicaisies and Probability5,
111-150.

Beck, A. T., Epstein, N., Brown, G., & Steer, R988). An inventory for measuring
clinical anxiety: Psychometric propertidaurnal of Consulting and Clinical
Psychology, 5@), 893-897.

Beck, A. T., Ward, C. H., Mendelson, M., Mock, &.Erbaugh, J. An inventory for
measuring depressioArchives of General Psychiatry, 861-571.

Bioulac, S., Arfi, L., & Bouvard, M. P. (2008). A&ttion deficit/hyperactivity disorder
and video games: A comparative study of hyperaatat control children.
European Psychiatry, Z3), 134-141.

Black, T. R. (1999)Doing quantitative research in the social scienc®s:integrated
approach to research design, measurement, andgstatiThousand Oaks, CA:
SAGE Publications, Inc.

Brown, R. I. F. (1991). Gaming, gambling, and othédictive play. In J. H. Kerr & M. J.
Apter (Eds.) Adult place: A reversal theory approa¢t01-118). Amsterdam:

Swets & Zeitlinger.



65

Browne, M. W. (2001). An overview of analytic ratat in exploratory factor analysis.
Multivariate Behavioral Research, @9, 111-150.

Bryant, F. B., & Yarnold, P. R. (1995). Principaraponents analysis and exploratory
and confirmatory factor analysis. In L. G. GrimnmP&R. Yarnold (Eds.),
Reading and understanding multivariate statis{ms. 99 —136). Washington,
DC: American Psychological Association.

Carleton, R., Abrams, M., & Asmundson, G. (2010 Httentional resources allocation
scale (ARAS): Psychometric properties of a comgasieasure for dissociation
and absorptiorDepression and Anxiety, €I), 775-786.

Cattell, R. B. (1966). The scree test for the nundééactors. Multivariate Behavioral
Research, 1, 245-276.

Chan, P. A., Rabinowitz, T. (2006). A cross-sedaiamnalysis of video games and
attention deficit hyperactivity disorder symptomsaidolescentsAnnals of
General Psychiatry, 16), 1-10.

Chappell, D., Eatough, V., Davies, M. N. O., & @tlfs, M. (2006). EverQuest--It's just
a computer game right? An interpretive phenomencégnalysis of online
gaming addictionlnternational Journal of Mental Health and Addiatic4(3),
205-216.

Chou, T., Ting, C. (2003) The role of flow expewgerin cyber-game addiction.
Cyberpsychology & Behavior(®), 663-675.

Colwell, J. (2007). Needs met through computer gplag among adolescents.

Personality and Individual Differences, (&3, 2072-2082.



66

Comrey, A. L. (1988). Factor-analytic methods dadlealevelopment in personality and
clinical psychologyJournal of Consulting and Clinical Psychology (58 754-
761.

Comrey, A. L., & Lee, H. B. (1992 first course in factor analysind
ed.). Hillsdale, NJ: Erlbaum.

Conners, C. K., Sitarenios, G., Parker, J. D. AE@stein, J. N. (1998) The revised
Conners’ Parent Rating Scale (CPRS-R): Factor tstreicreliability, and criterion
validity. Journal of Abnormal Child Psychology: An officiallgication of the
International Society for Research in Child and kdaent Psychopathology,
26(4), 257-268.

Cooperative Institutional Research Program. (19@8)gram results surveyAmes, IA:
Office of Institutional Research.

Cooperative Institutional Research Program. (20@&)gram results surveyAmes, IA:
Office of Institutional Research.

Costello, A. B., & Osborne, J. W. (2005). Explorgtéactor Analysis: Four
recommendations for getting the most from your ysialPractical Assessment,
Research, ané&valuation, 107), 1-9.

Crawford, S., McCabe, S. E., & Pope, D. (2005). liing web-based survey design
standardsJournal of Prevention and Intervention in the Comityy 291-2), 43-
66.

Csikszentmihalyi, M. (1975). Play and intrinsic eed.Journal of Humanistic

Psychology, 18), 41-63.



67

Dauphin, B., & Heller, G. (2010). Going to otherns: The relationships between
videogaming, psychological absorption, and daydregrstyles.
Cyberpsychology, Behavior, and Social Networkirg§2), 169-172.

Depla, M., De Graaf, R., & Heeren, T. (2006). Takationship between characteristics of
supported housing and the quality of life of olddults with sever mental iliness.
Aging & Mental Health, 1(®), 592-598.

Elliott, L., Golub, A., Ream, G., & Dunlap, E. (291 Video game genre as a predictor of
problem useCyberpsychology, Behavior, and Social Networkirtg3), 155-161.

Entertainment Software Association. (20@B3sential facts about the computer and
video game industnRetrieved February 27, 2008, from

http://www.theesa.com/pressroom.html

Entertainment Software Association. (20123sential facts about the computer and
video game industnRetrieved February 27, 2012, from

http://www.theesa.com/pressroom.html

Feng, Y., Yan, X., Guo, X., Wang, C., Li, Z., An, 003). Behavior problem and
family environment of children with video game degenceChinese Mental
Health Journal, 1{), 367-368.

Fisher, S. E. (1994). Identifying video game additin children and adolescents.
Addictive Behaviors, 19), 545-553.

Floyd, F. J., & Widaman, K. F. (1995). Factor as&yin the development and
refinement of clinical assessment instrumeRsy.chological Assessment,

7(3), 286-299.



68

Frazier, P. A., Tix, A. P., & Barron, K. E. (2004)esting moderator and mediator effects
in counseling psychology researdournal of Counseling Psychology,(2},
115-134.

Gentile, D. A., Choo, H., Liau, A., Sim, T., Li, [Fung, D., & Khoo, A. (2011).
Pathological video game use among youths: A twa-kewgitudinal
study.Pediatrics, 1272), 319-329.

Gentile, D. (2009). Pathological video-game usemgnguth ages 8 to 18: A national
study.Psychological Science, &), 594-602.

Gentile, D. A., Lynch, P. J., Linder, J. R., & Wa|D. A. (2004). The effects of violent
game habits on adolescent hostility, aggressivawets, and school
performanceJournal of Adolescence, €j, 5-22.

Golub, A., & Lingley, K. (2008). “Just like the QrEmpire:” Internet addiction,
MMOGs, and moral crisis in contemporary Chi@ames and Culture: A Journal
of Interactive Media, @), 59-75.

Griffiths, M. D. (2005). Relationship between gamgland video-game playing: A
response to Johansson and GotesRaychological Reports, 98), 644-646.

Griffiths, M. D., Davies, M. N. O., & Chappell, {2004). Demographic factors and
playing variables in online computer gamiQyberPsychology & Behavior(4),
479-487.

Griffiths, M. D., & Hunt, N. (1995). Computer garp&ying in adolescence: Prevalence
and demographic indicatordournal of Community & Applied Social Psychology,

5(3), 189-193.



69

Griffiths, M. D., & Meredith, A. (2009). Videogansaaldiction and its treatmerdtournal
of Contemporary Psychotherapy,(89 247-253.

Griffiths, M. D., & Wood, R. T. A. (2000). Risk faars in adolescence: The case of
gambling, videogame playing, and the interdetirnal of Gambling Studies,
16(2-3), 199-225.

Grusser, S. M., & Thalemann, C. N. (2006). Excessmmputer game playing in
adolescence. In A. Columbus (EdAhvances in psychology resear@fol. 45,
pp. 133-143). Hauppauge, NY, US: Nova Science Bhobis.

Grusser, S. M., Thalemann, R., Albrecht, U., & Bma&nn, C. N. (2005). Excessive
computer usage in adolescents - a psychometricavah. Wiener Klinische
Wochenschrift, 11(6-6), 188-195.

Gupta, R., & Derevensky, J. (1997). Familial andaanfluences on juvenile gambling
behavior.Journal of Gambling Studies, @&, 179-192.

Harris, M. B., & Williams, R. (1985). Video gamesdschool performanc&ducation,
1053), 306-309.

Hart, G. M., Johnson, B., Stamm, B., Angers, N.biRson, A., Lally, T., & Fagley, W.
H. (2009). Effects of video games on adolescentisaalults CyberPsychology &
Behavior, 121), 63-65.

Hartmann, T., & Klimmt, C. (2006). Gender and cont@pyames: Exploring females'
dislikes.Journal of Computer-Mediated Communication(4);1910-931.

Hinkin, T. R. (1995). A review of scale developmerctices in the study

of organizationsJournal of Management, £3), 967-988.



70

Huang, H. (2006). Do print and web surveys protigesame results2omputers in
Human Behavior, 23), 334-350.

Hu, L., & Bentler, P. M. (1999). Cutoff criteriarféit indexes in covariance structure
analysis: Conventional criteria versus new alteveat Structural Equation
Modeling, §1), 1-55.

Huang, Z., Qian, M., Yi, C., Nie, J., Deng, J., &ahg, X. (2006). Correlated factors
comparison: The trends of computer game addictnahiaternet relationship
addiction.Chinese Journal of Clinical Psychology, (3% 244-247.

Johansson, A., & Gotestam, K. G. (2004). Problerntis @omputer games without
monetary reward: Similarity to pathological gampgliRsychological Reports,
95(2), 641-650.

Kaiser, H. F. (1960). The application of electroomnputers to factor analysis.
Educational and Psychological Measuremé@t 141-151.

Kaiser Family Foundation. (2002kro to six: Electronic media in the life of infant
toddlers and preschoolerblenlo Park, CA: Author.

Kestenbaum, G. I., & Weinstein, L. (1985). Persiipabsychopathology, and
developmental issues in male adolescent video gesedournal of the American
Academy of Child Psychiatry, @), 329-333.

Khantzian, E. J., & Albanese, M. J. (2008). Undmarding addiction as self-medication:
finding hope behind the pain. London, New York: Raan & Littlefield;.
Kihlstrom, J., Register, P., Hoyt, I., & Albright, (1989). Dispositional correlates of

hypnosis: A phenomenologicahternational Journal of Clinical and

Experimental Hypnosis, &), 249-263.



71

King, D., Delfabbro, P. (2009) The general heatdius of heavy video game players:
Comparisons with Australian normative dataurnal of Cybertherapy and
Rehabilitation, 21), 17-26.

King, D., Delfabbro, P., Zajac, I. (2011) Prelimipaalidation of a new clinical tool for
identifying problem video game playinigiternational Journal of Mental Health
Addiction, 41), 72-87.

Klimmt, C., & Vorderer, P. (2003). Media Psycholdlyy not there yet": Introducing
theories on media entertainment to the presenttddba@sence, 1&), 346-359.

Lemmens, J. S., Valkenburg, P. M., & Peter, J. @20Development and validation of a
fame addiction scale for adolescemtedia Psychologyl2(1), 77-95.

Lin, S., & Lepper, M. R. (1987). Correlates of clnén's usage of videogames and
computersJournal of Applied Social Psychology,(1Y, 72-93.

Lo, S., Wang, C., & Fang, W. (2005). Physical ipggsonal relationships and social
anxiety among online game playe@yberPsychology & Behavior(B), 15-20.

Lovibond, P., & Lovibond, S. (1995). The structofenegative emotional states:
Comparison of the Depression Anxiety Stress SGRIASS) with the Beck
Depression and Anxiety Inventoriddehaviour Research and Therapy(33
335-343.

Lowood, H. (2006). A brief biography of computengss. In P. Vorderer & J. Bryant
(Eds.),Playing Video Games: Motives, Response, and Corseggpp. 25-41).
Mahwah, NJ, US: Lawrence Erlbaum Associates Pubgssh

McClure, R. F., & Mears, F. G. (1984). Video ganteyprs: Personality characteristics

and demographic variabld3sychological Reports, §5), 271-276.



72

Messias, E., Castro, J., Saini, A., Usman, M., &ptes, D. (2011). Sadness, suicide, and
their association with video game and internet oseramong teens: Results from
the youth risk behaviour survey 2007 and 24%cide and Life-Threatening
Behavior, 413), 307-315.

Midanik, L., & Clark, W. (1995). Drinking-related-gblems in the United States:
Description and trends from 198%urnal of Studies on Alcohol, g, 395-402.

Muthén, L. K., & Muthén, B. O. (1998-2012). Mplusé&t's Guide. Seventh Edition.

Los Angeles, CA: Muthén & Muthén

Norberg, M. M., Wetterneck, C. T., Sass, D. A., &rifer, J. W. (2011). Development
and psychometric evaluation of the Milwaukee psylcbi@py expectations
guestionnaireJournal of Clinical Psychology, @), 574-590.

Oliver, J., Huxley, P., Priebe, S. & Kaiser, W. 979. Measuring quality of life of
severely mentally ill people using the Lancashitaly of Life Profile.Social
Psychiatry Epidemiology, 82), 76-83.

Parker, J. D. A., Taylor, R. N., Eastabrook, J. 8thell, S. L., & Wood, L. M. (2008).
Problem gambling in adolescence: Relationships inirnet misuse, gaming
abuse and emotional intelligené®rsonality and Individual Differences, (&3,
174-180.

Pezzeca, D. (2009) Depression, social isolationfantisy role-playing game use among
young adults: Comparing tabletop to videogame fésniassertation Abstracts

International: Section B: The Sciences and Engimgg7(q4-B), 2583.



73

Phillips, C. A., Rolls, S., Rouse, A., & Griffith¥]. (1995). Home video game playing in
schoolchildren: A study of incidence and patterhglay. Journal of
Adolescence, 18), 687-691.

Priebe, S., Huxley, P., Knight, S., & Evans, S.9@P Application and results of the
Manchester short assessment of quality of life (8#4utnternational Journal of
Social Psychiatry, 48), 7-12.

Raylu, N., & Oei, T. P. S. (2002). Pathological ddimy: A comprehensive review.
Clinical Psychology Review, £2), 1009-1061.

Salguero, R. A. T., & Moran, R. M. B. (2002). Me&ang problem video game playing in
adolescentsAddiction, 9712), 1601-1606.

Schneider, J. P. (2003). The impact of compulsieersex behaviours on the family.
Sexual and Relationship Therapy. Special Issuee3gx, 183), 329-354.

Sellers, M. (2006). Designing the Experience oéilattive Play. In P. Vorderer & J.
Bryant (Eds.)Playing Video Games: Motives, Response, and Coeseqdpp.
9-22). Mahwah, NJ, US: Lawrence Erlbaum AssociBtgslishers.

Slater, M. (2003). Alienation, aggression, and agas seeking as predictors of
adolescent use of violent film, computer, and wiebsbntentJournal of
Communication, 53), 105-121.

Tabachnick, B. G., & Fidell, L. S. (2004)sing multivariate statistics (5th edBoston,
MA: Allyn & Bacon/Pearson Education, Boston, MA.

Tellegen, A., & Atkinson, G. (1974). Openness te@bing and self-altering experiences
(“absorption”), a trait related to hypnotic susdaefity. Journal of Abnormal

Psychology, 83), 268-277.



74

Thompson, B., and Daniel, L. G. (1996) Factor at@ividence for the construct
validity of scores: A historical overview and sogwedelines.
Educational and Psychological Measuremen{(236197 — 208.

Tolchinsky, A., & Jefferson, S. D. (2011). Probldimmaideo game play in a college
sample and its relationship to time managemefissad ADHD
symptomologyCyberpsychology, Behavior, and Social Networkidgo}t 489-
496.

Trueman, M., & Hartley, J. (1996). A comparisonvieetn the time-management skills
and academic performance of mature and traditienttly university students.
Higher Education32(2), 199-215.

van Nieuwenhuizen, C., Schene, A., Boevink, W., &IiN]. (1998). The Lancashire
Quality of Life Profile: First experiences in thetierlandsCommunity Mental
Health Journal. Special Issue: Quality of life fugrsons with severe mental
illness: International perspectives, (34, 513-524.

Wenzel, H., Bakken, I., Johansson, A., Gotestam&kOren, A. (2009). Excessive
computer game playing among Norwegian adults: fe@brted consequences of
playing and association with mental health probldPsgchological Reports,
1053), 1237-1247.

Widyanto, L., & Griffiths, M. (2006). Internet addion: A critical review International
Journal of Mental Health and Addiction(14, 31-51.

Williams, D. (2003). The Video Game Lightning Raaformation, Communication &

Society6 (4), 523-550.



75

Williams, D. (2006). A brief social history of garpéay. In P. Vorderer & J. Bryant
(Eds.),Playing Video Games: Motives, Response, and Coesegqgpp. 197-
212). Mahwah, NJ, US: Lawrence Erlbaum Associatddighers.

Wood, R. T. A. (2008). Problems with the conceptidko game “Addiction”: Some
case study exampldsiternational Journal of Mental Health and Addiatiog(2),
169-178.

Wood, R. T. A., Griffiths, M. D., Chappell, D., &d¥ies, M. N. O. (2004a). The
structural characteristics of video games: A psystnoctural analysis.
CyberPsychology & Behavior(T), 1-10.

Wood, R. T. A,, Griffiths, M. D., Eatough, V. (200©Online data collection from video
game players: Methodological issu€yberPsychology & Behavior(5), 511-
518.

Wood, R. T. A,, Gupta, R., Derevensky, J. L., &ftehs, M. (2004b). Video game
playing and gambling in adolescents: Common riskois.Journal of Child &
Adolescent Substance Abuse(11477-100.

Yoder, V. C., Virden, T. B., & Amin, K. (2005). letnet pornography and loneliness: An
associationBexual Addiction & Compulsivity, (D), 19-44.

Yoo, H., Cho, S., Ha, J., Yune, S., Kim, S., Hwahg,..Lyoo, A. (2004). Attention
deficit hyperactivity symptoms and internet addaintiPsychiatry and Clinical
Neurosciences, §B), 487-494.

Young, K. S. (1996). Internet addiction: the emergeof a new clinical disorder.
Cyberpsychology & Behavior(B), 237-244.

Young, K. S. (1998)Caught in the NetNew York: John Wiley & Sons.



76

Young, K. S., Pistner, M., O’'Mara, J., & Buchandn(1999). Cyber disorders: The
mental health concern for the new millenniu@yberPsychology and Behavior,
2(5), 475-479.

Yu, C.Y. (2002). Evaluating cutoff criteria of mddi¢ indices for latent variable models
with binary and continuous outcomes. Unpublishectalal dissertation,
University of California, Los Angeles.

Zhou, Z., & Yang, W. (2006). The development of tligerent types of internet
addiction scale for undergraduat€sinese Mental Health Journal, @), 754-

757.



77

Appendix A
Demographics Questionnaire

1) Please check the racial/ethnic designationlibst applies to you:
African American
Native American/American Indian
Asian American/Pacific Islander
Latina/o or Hispanic
White/European American

Other (specify)

2) Sex (Check one):
Female
Male

3) How old are you?

4) If you are a student, what is your major fighdgf study?

5) If you are a student, what is your overall GPA?

6) Please rate how religious and/or spiritual wawld consider yourself to be on the
following scale:

1 2 3 4 5
Not at all Moderately Very highly
religious/ religious/ religious/
spiritual spiritual spiritual

7) Which, if any, religion do you practice?

8) Please rate your current physical health.

1 2 3 4 5
Very Fair Very
poor good

9) Please rate your current mental health.

1 2 3 4 5
Very Fair Very
poor good
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Appendix B
Video Game Usage Questionnaire

1) How many hours of video games do you play duargpical week? hours

2) On an average day when you play video games,rhamy times during such a day do
you play? times

3) When you play video games, for how long do yqadally play? hours
4) How many times during a typical week do you plaleo games? times
5) How many years have you been playing video g&mes years

6) Do you own a video game console or a computevlaoh you play games? Yes/ No

7) During what time of day do you usually play?
Morning 6am-11lam ()
Afternoon 12pm-5pm ( )

Evening 6pm-11pm ()
Night 12am-5am ()

No, not Somewhat Yes,

at all absolutely

8) Do you consider yourself to be a 1 2 3 4 5
gamer?
9) Do you prefer to play video games 1 2 3 4 5
instead of interacting with others in real-
life?
10) Do you prefer to play Massively 1 2 3 4 5

Multiplayer Online Role Playing Games
(MMORPGS) such as World of Warcraft
or Everquest over other kinds of games?

11) Do you feel socially awkward? 1 2 3 4 5



Appendix C

Tellegen Absorption Scale
Never

1) Sometimes | feel and experience things as | did 0
when | was a child
2) | can be greatly moved by eloquent or poetic 0
language
3) While watching a movie, a TV show, or a play, | 0

may become so involved that | may forget about
myself and my surroundings and experience the story
as if it were real and as if | were taking paritin

4) If | stare at a picture and then look away fribnh 0
can sometimes “see” an image of the picture atmos
as if | were still looking at it

5) Sometimes | feel as if my mind could envelop the 0
whole world

6) I like to watch cloud shapes change in the sky 0
7) If  wish, I can imagine (or daydream) some ¢fsin 0
so vividly that they hold my attention as a goodvieo

or story does

8) I think I really know what some people mean when 0
they talk about mystical experiences

9) | sometimes “step outside” my usual self and 0
experience an entirely different state of being

10) Textures—such as wool, sand, wood—sometimes 0
remind me of colors or music

11) Sometimes | experience things as if they were 0
doubly real
12) When | listen to music | can get so caughtrup i 0

that | don’t notice anything else

13) If I wish, | can imagine that my body is so nea 0
that | could not move it if | wanted to
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14) | can often somehow sense the presence of@noth
person before | actually see or hear her/him

15) The crackle and flames of a wood fire stimulate
my imagination

16) It is sometimes possible for me to be compjetel
immersed in nature or in art and to feel as if ninole
state of consciousness has somehow been temporarily
altered

17) Different colors have distinctive and special
meanings for me

18) | am able to wander off into my thoughts while
doing a routine task and actually forget that Idoing
the task, and then find a few minutes later thetve
completed it

19) | can sometimes recollect certain past expeegn
in my life with such clarity and vividness thatstlike
living them again or almost so

20) Things that might seem meaningless to others
often make sense to me

21) While acting in a play | think | could reallgél the
emotions of the character and “become” her/him fo
the time being, forgetting both myself and the ande

22) My thoughts often don’t occur as words but as
visual images

23) When listening to organ music or other powerful
music | sometimes feel as if | am being lifted ittie
air

24) Sometimes | can change noise into music by the
way | listen to it

25) Some of my most vivid memories are called up by
scents and smells

26) Some music reminds me of pictures or changing
color patterns
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27) | often know what someone is going to say leefor
he or she says it

28) | often have “physical memories”; for example
after | have been swimming | may still feel as &@nh
in the water

29) The sound of a voice can be so fascinatinggo m
that | can just go on listening to it

30) At times | somehow feel the presence of someone
who is not physically there

31) Sometimes thoughts and images come to me
without the slightest effort on my part

32) | can be deeply moved by a sunset
33) | often take delight in small things (like tinee-
pointed star shape that appears when you cut da app

across the core or the colors in soap bubbles)

34) | find that different odors have different ado
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Appendix D
Depression Anxiety Stress Scales
For each of the statements below, select the numbieh best indicates how much the

statement applied to you OVER THE PAST WEEK. Themeno right or wrong
answers. Do not spend too much time on any onerséatt.

Did not Applied to me very
apply to me much, most of the
at all time
3)I felt downhearted and blue 0 1 2 3
21) | felt sad and depressed 0 1 2 3
28) | could see nothing in the future to be 0 1 2 3
hopeful about
13) | felt that | had nothing to look forward 0 1 2 3
to
35) I felt that life was meaningless 0 1 2 3
41) | felt that life wasn't worthwhile 0 1 2 3
1) | felt | was pretty worthless 0 1 2 3
20) | felt I wasn't worth much as a person 0 1 2 3
34) | felt that | had lost interest in just 0 1 2 3
about everything
14) | was unable to become enthusiastic 0 1 2 3
about anything
36)I couldn't seem to experience any 0 1 2 3
positive feeling at all
2) | couldn't seem to get any enjoymentout O 1 2 3
of the things I did
33) | just couldn't seem to get going 0 1 2 3
37) | found it difficult to work up the 0 1 2 3
initiative to do things
9) | was aware of the action of my heart in 0 1 2 3

the absence of physical exertion (e.g, sense

of heart rate increase, heart missing a beat)

15) | perspired noticeably (e.g. hands 0 1 2 3
sweaty) in the absence of high

temperatures or physical exertion

22) 1 was aware of dryness of my mouth 0 1 2 3
4) | experienced breathing difficulty (e.g. 0 1 2 3
excessively rapid breathing, breathlessness

in the absence of physical exertion)

27) | had difficulty in swallowing 0 1 2 3
16) | had a feeling of shakiness (e.g. legs 0 1 2 3
going to give way)



10) | experienced trembling (e.g. in the
hands)

29) | was worried about situations in which
| might panic and make a fool of myself
19) | found myself in situations which
made me so anxious | was most relieved
when they ended

5) | feared that | would be "thrown" by
some trivial but unfamiliar task

38) | felt | was close to panic

12) | felt terrified

23) | felt scared without any good reason
17) I had a feeling of faintness

26) | found it hard to wind down

6) | found it hard to calm down after
something upset me

39) | found it difficult to relax

11) I felt that | was using a lot of nervous
energy

42) | was in a state of nervous tension

8) | found myself getting upset rather
easily

30) | found myself getting upset by quite
trivial things

24) | found myself getting agitated

32) I tended to over-react to situations
40) | found that | was very irritable

31) I felt that | was rather touchy

7) I was intolerant of anything that kept me
from getting on with what | was doing

18) | found myself getting impatient when
| was delayed in any way (e.qg. lifts, traffic
lights, being kept waiting)

25) | found it difficult to tolerate
interruptions to what | was doing

0

0

0

1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
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Appendix E
Manchester Short Assessment of Quality of Life

Couldn't Displeased Mostly Mixed Mostly Pleased Couldn't
be worse Dissatisfied Satisfied be better

1)How satisfied 1 2 3 4 5 6 7
are you with your

life as a whole?

2) How satisfied 1 2 3 4 5 6 7
are you with your

job/education?

3) How satisfied 1 2 3 4 5 6 7
are you with your

financial

situation?

4) How satisfied 1 2 3 4 5 6 7
are you with the

number and

quality of your

friendships?

5) How satisfied 1 2 3 4 5 6 7
are you with your

leisure activities?

6) How satisfied 1 2 3 4 5 6 7
are you with your

accommodation?

7) How satisfied 1 2 3 4 5 6 7
are you with your

personal safety?

8) How satisfied 1 2 3 4 5 6 7
are you with the

people you live

with? Or if you

live alone, how

satisfied are you

living alone?

9) How satisfied 1 2 3 4 5 6 7
are you with your

sex life?

11) How satisfied 1 2 3 4 5 6 7
are you with

relationship with

your family?



12) How satisfied
are you with your
health?

13) How satisfied
are you with your
mental health?
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Appendix F

Problematic Video Game Play — Revised

Never
1)When | am not playing video games, | keep 1 2
thinking about games | have played
2) Because of my video game playing, | have spent 1 2
less time with my friends and family
3) When | can't play video games, | get irritable 12
4) When | have not obtained the desired results 1 2
while playing, | need to play again to achieve my
target
5) When | play video games, it makes my 1 2
nervousness go away
6) | spend an increasing amount of time playing 1 2
video games
7) Because of my video game playing, my neck 1 2
hurts
8) I have tried to stop playing video games 1
9) When | play video games, it makes my anger go 1 2
away
10) Because of my video game playing, | have 1 2

missed meals

11) When | am not playing video games, | am often 1 2
planning how | will play my next game

12) When | play video games, it makes my sadness 1 2
go away

13) | conceal my video game playing from my 1 2
significant others

14) Because of my video game playing, my wrist(s) 1 2

hurt
15) When | play video games, it makes my worries 1 2

go away
16) | have tried to cut back playing video games 12
17) In order to play video games | have stolen 12

18) Because of video game playing, | have goneto 1 2
bed late

19) | conceal my video game playing from my 1 2
parents

20) In order to play video games | get into 1 2
arguments with people

21) | conceal my video game playing from my 1 2

friends

Sometimes
3

w W
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22) Because of my video game playing, | experience 1
headaches

23) | play video games over a longer time period 1
than | intended

24) Because of my video game playing, my hand(s) 1
hurt

25) In order to play video games | have skipped 1
class or work

26) | have tried to control how much | play video 1
games

27) Because of my video game playing, my eyes 1
hurt or feel strained

28) In order to play video games | have lied

29) | conceal my video game playing from my 1
significant other (romantic partner)

30) Because of my video game playing, | experience
migraines

31) When | can’t play video games, | get restless

32) Because of my video game playing, | have 1
trouble falling asleep

33) Because of video game playing, | have neglectedl
my homework/schoolwork

34) Because of my video game playing, my back 1
hurts

35) When | play video games, | play until | have 1
reached my goal (for example, defeated a boss,
finished a chapter, gained a level, acquired aiapec
item) instead of setting a time limit

w W
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