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ABSTRACT

Previous research has established that Pathological Video Game Use (PVGU) is related to various
psychosocial variables such as impulsivity, aggression, and other forms of psychopathology. However, not
much is known about whether the genre of video game played most often by the gamer influences the
aforementioned relationships. The purpose of the current study is to expand upon our knowledge by
investigating the role of preference for particular genres of video games, either Massively Multiplayer
Online Role Playing Games (MMORPG) or First Person Shooters (FPS) for the current study, as a
moderator of the relationship between symptoms of P\VGU and levels of impulsivity, levels of aggression,
and reported symptoms of depression and anxiety. 932 undergraduate students recruited through lowa
State University’s undergraduate research management system filled out measures querying media use
behaviors, symptoms of PVGU, impulsivity, aggression, and symptoms of depression and anxiety.

Results of regression analyses revealed that participants who endorsed more symptoms of PVGU
also reported increased levels of impulsivity measured via the BIS-11 [R2 = .033, F(2,871) = 15.066, p =
.000], increased levels of aggression [R2 = .101, F(3,872) = 32.498, p = .000], greater number of
symptoms of depression [R2 = .028, F(2,869) = 19.343, p =.000], increased levels of state anxiety [R2 =
.028), F(2,861) = 12.547, p = .000], and increased levels of trait anxiety [R2 = .040, F(2,860) = 17.827, p
=.000]. Follow-up moderator regression analyses revealed that video game genre did not moderate the
aforementioned relationships between PVGU and psychosocial outcome variables. In conclusion, those
who endorsed a greater number of symptoms of PVGU also reported increased levels of impulsivity,
aggression, symptoms of depression, and levels of both state and trait anxiety. However, these
relationships were not moderated by preference for video game genre, suggesting that these relationships

occur regardless of genre preference.
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INTRODUCTION

Technology has become an integral part of the lives of many individuals over the past two
decades due in no small part to the advances in the capabilities and accessibility of digital technologies.
One use of these technologies, the recreational use of video games, has rapidly permeated the lives of
people all across the world. In the U.S. specifically, 63% of Americans report having played a video game
in the past six months, outnumbering those who have gone out to see a movie (Graham, 2009). In 2013,
U.S. consumers spent nearly $21 billion on video games, hardware, and accessories (Entertainment
Software Association, 2013). Furthermore, the average U.S. household reportedly owns at least one
dedicated gaming console, PC, or smartphone. Furthermore, for those households that do own a dedicated
game console, they own an average of two (ESA, 2013).

The recreational use of video games is a hobby that spans across all ages and genders. Although
video game use is a pastime typically associated with adolescence, industry reports found that the average
age of game players is 30 and that the largest section of players are over the age of 36 (36%), followed
closely by players between the ages of 18 and 35 (32%) and players under the age of 18 (32%; ESA,
2013). Historically, video game use has also been associated with being male - however, the ESA (2013)
reports that as many as 45% of people who play video games are female.

Outcomes Associated with Video Game Use

The growing trend of video game use over the past couple decades has garnered the attention of
various researchers, many of whom have focused their efforts on both the positive and negative health
correlates of video game use in both adolescent and adult populations. One such survey in adolescents
found that 51% of high school students reported that they play video games (76% for males only), and that
gaming was associated with (1) never having used marijuana or smoking in males, (2) higher grade point
averages in males, and (3) never having used marijuana or alcohol in females (Desai, Krishnan-Sarin,
Cavallo, & Potenza, 2010). In another study of positive associations with video game use by Durkin and
Barber (2002), researchers found that adolescents who played computer games reported less substance
abuse, were less likely to disobey their parents on an important issue, and reported having closer family

relationships than those who did not play computer games. Indeed, given the high prevalence rate of video
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game use in adolescents, this behavior may be normative for many and serve as a way for adolescents to
relate to their peers.

However, there has been some research on the negative health correlates of video game use. One
such study found that video game use habits (e.g., length of play during one sitting, frequency of play,
years of playing games) were negatively associated with healthy exercise habits (e.g., frequency of
exercise, duration of exercise sessions) and associated with higher Body Mass Index (BMI) values in a
sample of undergraduate males (Ballard, Gray, Reilly, & Noggle, 2009). These relationships were
particularly strong in players of online video games, specifically Massively Multiplayer Online Role
Playing Games.

Similar results regarding negative health outcomes were found using a sample of adults who play
video games, where female players reported poorer perceived health status and male players reported
higher BMI values than non-players of both genders (Weaver, Mays, Weaver, Kannenberg, Hopkins, et
al., 2009). Further still, other researchers have examined the effects of the use of video games that are
violent in nature on a sample of 8th- and 9th- grade student players and found that adolescents who
exposed themselves to greater amounts of video game violence were more likely to engage in hostile
behaviors at school such as being involved in physical fights and getting into arguments with teachers
(Gentile, Lynch, Linder, & Walsh, 2004).

Pathological Use of Video Games

Although it is important to acknowledge that for the vast majority of individuals video game use
is not problematic or pathological, and may in fact be associated with positive outcomes, there appears to
be a point at which a person’s use of video games may become pathological. In order to understand how to
incorporate video games into a healthy lifestyle, it is necessary to understand what factors are associated
with a pattern of pathological video game use. In regards to pathological use, a national study of over
1,100 youth ages 8 to 18 found that as many as 8.5% of adolescent video game players exhibited
pathological patterns of video game play, with pathological gamers spending twice as much time playing
video games, receiving poorer grades in school, and experiencing higher rates of attention problems than

adolescents whose use was not pathological (Gentile, 2009). The aforementioned study utilized a measure
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of pathological gaming adapted from the Diagnostic and Statistical Manual of Mental Disorders — Fourth
Edition (DSM-IV; American Psychiatric Association, 1994) criteria for pathological gambling, and found
similar prevalence rates to those reported from other studies carried out internationally (Sim, Gentile,
Bricolo, Serpelloni, & Gulamoydeen, 2012). This prevalence rate is concerning given previous research
findings suggesting that PVGU may be comorbid with several other problematic behaviors such as
substance use disorders, mood disorders, anxiety, social phobia, and depression (Black, Belsare, &
Schlosser, 1990; Gentile, 2009; Gentile, Choo, Liau, Sim, Fung, et al., 2011; Yoo, Cho, Ha, Yune, Kim, et
al., 2004).

Although findings linking pathological patterns of video game use with psychosocial outcomes
have been frequently documented in the literature, there has been some debate over the past two decades
regarding reaching a consensus on how to define, measure, and conceptualize pathological video game use
—a consensus that is required if we wish to continue to advance the field as a whole (Sim, et al., 2012).

Conceptualizations and Definitions of Pathological Video Game Use
Early Conceptualizations

There has been considerable debate over the past two decades as to whether or not a sustained
pattern of video game or general technology use that has become problematic for an individual in terms of
their psychosocial functioning should be considered a psychological disorder (Blaszczynski, 2006; King,
Delfabbro, & Zajac, 2011; Wood, 2008). Historically, this debate has been further complicated by the lack
of a standardized, generally-accepted set of descriptive terms and diagnostic criteria for assessing
Pathological Technology Use (PTU; Petry et al., 2014; Sim et al., 2012), although researchers and
clinicians have recently begun to make great strides towards reaching an international consensus in this
regard (King, Haagsma, Delfabbro, Gradisar, & Griffiths, 2013; Petry et al., 2014).

Many different criteria for measuring PTU (or a subset of PTU, Pathological Video Game Use;
PVGU) have been proposed, most of which have been derived from either the Diagnostic and Statistical
Manual of Mental Disorders — Fourth Edition (DSM-1V; American Psychiatric Association, 1994)
substance abuse criteria, existing DSM-1V-based pathological gambling criteria, or Brown’s criteria for

addiction - all of which reportedly share many common characteristics (Wood, 2008; American

3



Psychiatric Association, 2000). One of the earliest conceptualizations of pathological technology use was
introduced in 1998 by Young, who wrote about the emergence of a new clinical disorder which she termed
“Internet Addiction.” In her article, she attempted to develop a set of diagnostic criteria to assess internet
addiction that was heavily based off of DSM-IV criteria for Pathological Gambling, another behaviorally
based “addiction.”

Her measure included eight criteria, where participants who answered “yes” to five or more of the
criteria were considered pathological in their use. Young’s (1998) criteria included (1) preoccupation with
the Internet, (2) needing to spend increasing amounts of time on the Internet in order to achieve
satisfaction, (3) making unsuccessful attempts to stop or cut back amount of use of the Internet, (4) feeling
restless, moody, or irritable when attempting to cut down use of the Internet, (5) staying online longer than
originally intended, (6) jeopardizing or risking the loss of a significant relationship, job, or educational
opportunity because of Internet use, (7) lying to others to conceal the extent of Internet use, and (8) using
the Internet as a means of escaping from problems or relieving dysphoric mood.

Evolving Definition of Pathological Technology Use

This initial conceptualization of PTU as a behavioral addiction was met with some controversy
from the scientific community. Some authors felt that using the term “addiction” to describe this pattern of
behavior may be both inappropriate and misleading given the connotations typically associated with more
traditional addictions such as those based on drug use (Woods, 2008). Other researchers suggest that
pathological technology use might be better conceptualized as an impulse-control disorder rather than an
“addiction” (Holden, 2001).

In response to the controversy surrounding the use of the term “addiction” to describe this
behavioral syndrome, several alternative labels for this syndrome have been proposed: Internet Use
Disorder, Compulsive Internet Use, Problematic Internet Use, Online Game Addiction, and Internet
Gaming Disorder (King et al., 2013; Petry et al., 2014). Although most of these conceptualizations share
many common themes and diagnostic criteria, researchers and clinicians have begun to recognize the need
for a standardized set of criteria if the field as a whole wishes to progress in its ability to both identify and

treat PTU / PVGU (Sim et al., 2012).



Current Conceptualizations

With the inclusion of Internet Gaming Disorder (IGD) as a diagnosis in the research appendix of
the most recent edition of the Diagnostic and Statistical Manual of Mental Disorders — Fifth Edition
(DSM-V; American Psychiatric Association, 2013), the field seems to be making some strides in regards
to reaching a consensus on diagnoses. In order for an individual to classify for a diagnosis of IGD using
the DSM-V, they must present with five or more of the following nine symptoms within a 12-month
period: (a) preoccupation with internet games, (b) withdrawal symptoms related to gaming, (c) tolerance in
relation to gaming, (d) unsuccessful attempts to quit or reduce time spent gaming, (e) loss of interests in
previous activities outside of gaming, (f) continued excessive use of games despite knowledge of
psychosocial problems related to their use, (g) has deceived others in order to conceal their amount of time
spent gaming, (h) use of games to escape negative thoughts or feelings, and (i) has jeopardized or lost a
significant relationship, job, educational or career opportunity because of playing video games.

Aside from the conceptualization proposed in the DSM-V, another promising alternative
conceptualization, Pathological Technology Use (PTU), has recently been proposed by Sim and colleagues
(2012). After conducting a thorough review of past research studies examining various conceptualizations
and diagnostic criteria of PTU, or Pathological Video Game Use (PVGU) when the disorder deals
primarily with the use of video games, the authors proposed a 10-item measure to be used for the
classification of PVGU. These items assessed for (1) cognitive salience / preoccupation with video games,
(2) the need to spend more time / money in order to achieve desired excitement, (3) unsuccessfully
attempts to limit amount of time playing, (4) feeling restless or irritable when attempting to cut down time
playing, (5) playing video games as a means to escape from problems, (6) lying to others to conceal
amount of use, (7) committing illegal / unsocial acts in order to get video games, (8) neglecting chores /
job duties to play games, (9) performing poorly on a school assignment or impairment of job performance
due to video game use, and (10) needing financial assistance from others due to the amount of money
spent on video games. Based on previous findings regarding the construct validity of PVGU and its
associations with psychosocial outcomes, the authors suggest that individuals who endorsed five or more

symptoms be classified as pathological in their use of video games.
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This alternative conceptualization (PTU / PVGU) is useful in many ways (Sim et al., 2012). First,
it avoids the controversial use of the term “addiction” in its label. Second, it draws attention to the notion
that technology is neither inherently good nor bad, but it is instead the nature of the use of technology that
clinicians and researchers must consider when determining pathology. Third, the proposed criteria are
based off of an amalgamation of past research demonstrating the construct validity of PVGU (Sim et al.,
2012). Finally, it provides a framework which can be easily adapted to shift between the assessment of
general pathological technology use or to focus on specific aspects of technology use such as the use of the
Internet or the use of video games.

Phenomenology of PVGU

People engage in video game play for a variety of reasons. Some engage in video game play
because it helps them to relax, to experience competency and autonomy, or to escape from reality (Ryan,
Rigby, & Przybylski, 2006; Gentile, 2009). Others engage in video game play because it provides them a
sense of achievement through competition, or perhaps they find the social aspect of online games as
rewarding (Yee, 2006). It is also possible as video game use grows in popularity as a pastime, more people
see video game use as a social activity that they can share with friends whom they know in real life. There
is also some evidence that players may experience a pleasurable experience call a “flow” state during their
use (Chou & Ting, 2003). During this flow state, the player becomes totally absorbed in the activity and
experiences a sense of absolute control and enjoyment. The player can become so engrossed in the
behavior producing this flow state that they experience a diminished sense of time (Csikzentmihalyi,
1990).

Although video game use is not pathological at first, for some people their use may reach a point
where it can interfere with and cause significant problems in other areas of their life and daily functioning.
The precise etiology of pathological video game use is currently unknown, but some researchers have
begun to speculate about what risk factors may predispose someone to the development of PVGU and
what mechanisms may drive someone to become pathological in their use (Sim, Gentile, Bricolo,

Serpelloni, & Gulamoydeen, 2012).



In regards to the issue of what mechanisms and risk factors drive someone to become
pathological in their use, The National Institute of Drug Abuse suggests that one useful framework might
revolve around the balance between both risk and protective factors (Pickens & Svikis, 1988). Using this
vulnerability model, if the risk factors outweigh the protective factors for an individual, then the individual
is at a greater likelihood to develop problems concerning their use.

In light of this model, it is helpful to examine what correlates of PVGU may exist to serve as risk
factors for the development of PVGU. Gentile and colleagues (2011) conducted one of the few
longitudinal studies to date in which they examined the course of PVGU in adolescents in Singapore over
a two-year time period to determine such risk and protective factors. They found that several personality
characteristics seemed to act as risk factors for the development of PVGU. Their results indicated that
youths who (a) were more impulsive, (b) displayed lower levels of social competence and empathy, and
(c) possessed poorer emotion regulation skills were all more likely to meet criteria for PVGU. The authors
also point out that their findings support the notion that pathological gaming may best be conceptualized
as an impulse control disorder, which is further supported by previous research indicating that youths
whose video game use was pathological were also more likely to be diagnosed with ADHD (Gentile,
2009; Gentile et al., 2011).

Some researchers suggest that the experience of a flow state may predispose some individuals to
become more pathological in their use of video games (Chou & Ting, 2003). One study (Chou & Ting,
2003) found that individuals who endorsed a greater number of indicators of state of flow during game
play were also more likely to endorse more items thought to be symptomatic of PVGU. Furthermore, state
of flow appeared to have a stronger relationship with PVGU than just repetition of the behavior (i.e.,
playing video games) alone, suggesting that time spent playing by itself is not a sufficient indicator for the
presence of PVGU (Chou & Ting, 2003).

Davis (2001) proposes an alternative model to conceptualizing the development of pathological
technology use focused on maladaptive cognitions and patterns of reinforcement. In this cognitive-
behavioral model of PTU, the individual first makes use of technology in such a way that they find some

behavioral reinforcement that encourages them to repeat the behavior in the future (Davis, 2001). Pre-
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existing psychopathology, situational cues, and dysfunctions in domains of functioning such as a lack of
social support may predispose the individual to seek out this reinforcement from technology while
neglecting other important aspects of their life. Over time, the individual develops negative cognitions
about themselves and the world that serve to further reinforce the pattern of pathological use in a vicious
cycle (Davis, 2001).

PVGU and Psychopathology

Aside from previous research linking PVGU and facets of normal personality, researchers have
also examined the comorbidity of PVGU with other psychological disorders. One literature review by
Shapira and colleagues (2003) found that the most common psychological disorders that were found to be
comorbid with problematic internet use were mood disorders, substance use disorders, impulse control
disorders, and personality disorders. Specifically, in Shapira, Goldsmith, Keck, Khosla, and McElroy
(2000), they found that 45% of individuals who were experiencing symptoms of PVGU had been
diagnosed with either an alcohol or substance abuse / dependence disorder, 45% had been diagnosed with
social phobia, and 60% had been diagnosed with bipolar | disorder at some point throughout their life.

In a 2004 study, Yoo and colleagues sought to evaluate the relationship between Attention
Deficit-Hyperactivity Disorder (ADHD) and PTU in a sample of 535 South Korean elementary school
students. Utilizing a measure of PVGU based off of Young’s Internet Addiction test and the Korean
translation of DuPaul’s ADHD Rating Scale, Yoo and colleagues (2004) found that students who had
higher scores on the scale of ADHD symptoms also tended to have higher scores on the measure of PVGU
than students who had lower total scores on the measure of ADHD symptoms. These findings are in line
with Gentile’s 2009 national study of 1,178 American youths between the ages of 8 and 18, where his
results indicated that pathological gamers were twice as likely as gamers who were nonpathological in
their use to have been diagnosed with an attention problem, such as ADHD.

In the discussion of their results, Yoo and colleagues (2004) suggest that ADHD may be a
contributing risk factor for developing PVGU insofar that use of the Internet may help to compensate for
the associated interpersonal difficulties one may be expected to experience in tandem with ADHD.

Individuals who experience many symptoms of ADHD may also be more likely to experience difficulties
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in their social interactions and turn to use of the Internet and video games as a coping mechanism, creating
a vulnerability to go on to develop PVGU.

Returning once again to Gentile and colleagues’ (2011) longitudinal study of Singaporean
children and adolescents, their results provide evidence for the classification of PVGU as a distinct
psychological disorder and not merely as a coping mechanism for more serious forms of psychopathology.
In their study, the researchers found that initial pathological gaming symptoms and later increases in
pathological gaming could be used to predict later increases in levels of depression, anxiety, and social
phobia (Gentile et al., 2011).

PVGU and Impulsivity

Impulsivity, has received a great deal of attention from researchers of PVGU. This is not
surprising, given that researchers have argued that PVGU should be conceptualized as an impulse-control
disorder similar to the DSM-1V-TR classification of pathological gambling (Holden, 2001). One such
study examined the role of self-regulation as a mediator of the relationship between impulsivity and
PVGU among primary and secondary school students in Singapore (Liau et al., 2011). They found that
self-regulation served as a moderator of the aforementioned relationship, where students who were high on
levels of impulsivity and low on levels of self-regulation tended to have higher levels of PVGU (Liau et
al., 2011). A similar study conducted by Meerkerk, van den Eijnden, Franken, and Garretsen (2010) found
that spontaneous impulsivity may actually serve as a better predictor of Compulsive Internet Use (CIU)
than other psychosocial wellbeing factors such loneliness, life satisfaction, and depressed mood in an
online sample of adult ‘heavy users’ of the Internet.

Similarly, Gentile, Swing, Lim, and Khoo (2012) examined the relationship between attention
problems, impulsiveness, and P\VGU in a sample of 3,034 children and adolescents from Singapore over a
period of 3 years. Consistent with previous research, they found that children who were exposed to greater
levels of video game play also experienced greater problems with attention and impulsivity later on, even
when controlling for earlier levels of both attention and impulsivity.

Additionally, a meta-analysis conducted by Kuss and Griffiths (2012) commented on the

relationship between PVGU and aspects of impulsivity. They discovered that several factors thought to be
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related to impulsivity, such as boredom inclination, sensation seeking, and diminished self-control, were
all found to be associated with higher levels of PVGU (Chiu, Lee, & Huang, 2004; Kim, Namkoong, Ku,
& Kim, 2008). All of these findings point toward the conclusion that there exists a relationship between
impulsivity and PVGU, and that future researchers should devote more resources to better understanding
the dynamics of this relationship.

PVGU and Aggression

Aggression is another personality characteristic whose relationship with PVGU has garnered the
attention of several researchers. For example, one study sought to explore the relationship between PVGU,
aggression, and narcissistic personality traits in a sample of 1,471 users of online video games (Kim,
Namkoong, Ku, & Kim, 2008). The researchers gathered participants from three popular MMORPG video
game websites and administered the Online Game Addiction Scale (a modified version of Young’s
Internet Addiction Scale), the Buss-Perry Aggression Questionnaire, and the Narcissistic Personality
Disorder Scale. Their results indicated that both aggression and narcissistic personality traits were
positively correlated with PVGU (Kim et al., 2008). From their results, the authors postulated that players
who scored higher on a measure of an aggressive trait may be more prone to engage in an online game as a
way to express their aggressive impulses whose expression are not acceptable in the real world (Kim et al.,
2008).

Returning to the earlier study by Gentile and colleagues (2011) in which they examined the
relationship between PVGU and various psychosocial factors over a period of several years in a sample of
Singaporean children and adolescents, it is also important to make note of their results in regards to the
relationship between PVGU and aggression. The researchers found that once players became more
pathological in their use over time, they also began to be exposed to more violent video games.
Furthermore, children who were exposed to more violent video games began to (a) harbor normative
beliefs about aggression, (b) experience aggressive fantasies, and (c) were more likely to express
physically and relationally aggressive behaviors (Gentile et al., 2011).

Some researchers have begun to examine the relationship between aggression and exposure to a

particular genre of violent video games known as First Person Shooters (FPS), a game in which the player
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navigates the digital world through the eyes of their avatar with the objective of shooting opponents
(Schneider, 2004). Popular examples of this genre include Goldeneye, the Halo series, and the Call of
Duty series. In a 2007 study, Barlett, Harris, and Baldassaro examined this relationship by asking
participants to play a FPS video game and then comparing their scores on a measure of aggression both
pre- and post-game play. They found support for their hypothesis insofar that participants who played the
FPS displayed higher levels of aggression. The authors referred to the General Aggression Model as a
possible explanation, suggesting that engaging in violent video games increased aggressive thoughts,
which in turn increased aggressive behaviors (Barlett, Harris, & Baldassaro, 2007; Bushman & Anderson,
2002).

PVGU and MMORPGS

One video game genre that has received attention amongst researchers of PVGU are Massively
Multiplayer Online Role Playing Games (MMORPGs), to which there are over 20 million active
subscribers worldwide (White, 2012). The most popular MMORPG in the world, World of Warcraft,
boasts nearly 8 million subscribers alone, with other notable examples of the genre including such titles as
Lineage I1, Star Wars: The Old Republic, and EVE Online (Karmali, 2013).

In a typical MMORPG, the player logs into a persistent, online, virtual world where they are able
to create and control their own digital avatar as they perform a series of quests that provide their character
with some form of reward (e.g., in-game currency, items, or experience points required to obtain new
skills or abilities). As players progress through the game the quests often become harder, with some
requiring as many as 40 players working together in a group in order to accomplish a single task. To
facilitate the completion of these group quests, players will often join large, in-game organizations called
“guilds.” These guilds vary drastically in size, ranging from as few as a dozen to as many as a few hundred
members (Williams et al., 2006). The amount of teamwork and social interaction required by these games
introduces a social aspect that many users find compelling. Indeed, one survey of MMO players revealed
that 44% of adolescents and 54% of adults rated the social component of the game as their favorite feature

(Griffiths, Davies, & Chappell, 2004).
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Charlton and Danforth (2009) suggest that MMORPGs possess several mechanisms that may
make them particularly addictive for people who are already vulnerable to PVGU. One such mechanism
they identify is the use of operant conditioning variable-ratio reinforcement (VR) schedules in most
MMORPGs, which have been previously identified as a highly effective form of conditioning (Wallace,
1999), and thus may contribute to the addictive potential of these types of games. A second mechanism
that may contribute to prevalence rates of PVGU among users of MMORPGs is the use of social
reinforcement (Charlton & Danforth, 2009). As players progress through these games a certain amount of
pride and acclaim is afforded to those who obtain the best items, most of which can only be obtained
through hard work, dedication, and a degree of skill. Charlton and Danforth (2009) go on to argue that this
in-game acclaim may serve as social reinforcement for gamers who may not otherwise receive positive
social reinforcements from their peers in their daily face-to-face interactions, thereby encouraging their
continued use of the game as a way to get their interpersonal needs met.

User Characteristics, MMORPG Use, and PVGU

Given the mechanisms inherent in MMORPGs that may make their users more susceptible to the
development of PVVGU than users of other video games, researchers may find it useful to focus some of
their efforts on examining the phenomenology of PVGU as it is presented in this unique population of
video game users. If users of MMORPGs indeed turn out to be more susceptible to developing PVGU, this
information would help to inform future intervention efforts targeting the prevention of the development
of PVGU.

There is some evidence to suggest that certain personality characteristics may make individuals
more likely to engage in MMORPG use in a pathological manner. Previous research by Peters and
Malesky (2008) examined the relationship between symptoms of pathological video game use and
responses on the NEO Personality Inventory-Revised (NEO-PI-R), a measure of the Big Five personality
traits, within a sample of 204 players of World of Warcraft, a Massively Multiplayer Online Role Playing
Game (MMORPG). The results of their study demonstrated that PVVGU in a sample of MMORPG players
possessed the following relationships with aspects of personality: (1) a moderate negative correlation with

agreeableness, (2) a moderate positive correlation with neuroticism, (3) a small negative correlation with
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extraversion, and (4) a small negative correlation with conscientiousness. The authors suggest that, given
that four of the five-factor model personality characteristics displayed a statistically significant correlation
with PVGU, there may be a specific constellation of personality characteristics that make an individual
who plays MMORPGs susceptible to the development of PVGU.

In light of their results, Peters and Malesky (2008) suggest that a player who is both low on
agreeableness and high on neuroticism may wish to avoid social situations in which they lack the proper
skills to facilitate the positive development of those relationships, and furthermore, may fear the
possibility of rejection associated with the unsuccessful navigation of their peer relationships. However,
the individual still may place some value on social interaction, as evidenced by the presence of only a
weak negative correlation with extraversion in this study, so they seek out an avenue for social interaction
that appears less constraining and threatening to them (i.e., socializing in an online video game; Peters &
Malesky, 2008). This may cause some individuals to become dependent on MMORPG as a way to meet
their needs for social interaction as opposed to developing relationships in the real world. It is possible that
this behavior pattern lends itself to developing a maladaptive pattern of use of these types of video games
in particular.

Aspects of MMORPG Play and Psychosocial Outcomes

In 2012, Collins, Freeman, and Chamarro-Premuzic examined the relationship between
symptoms of PVGU across various types of games and related psychosocial outcomes using a sample of
225 participants who were administered measures of PVGU and several personality traits (e.g.,
impulsivity, self-regulation, aggression). The researchers found that the group of participants who (a)
played MMORPGs and (b) whose use was considered problematic tended to score lower on self-
regulation, agreeableness, and dysfunctional impulsivity than participants who played MMORPGs but
whose use was not considered problematic. Additionally, the same group of MMORPG players whose use
was problematic also tended to score higher on both verbal and physical aggression, but lower on
impulsivity, than non-MMORPG players (Collins, Freeman, & Chamarro-Premuzic, 2012).

Given previous research linking PVGU to impulsivity (Liau et al., 2011; Meerkerk et al., 2010;

Gentile et al., 2012), Collins and colleagues (2012) remarked that their findings regarding the relationship
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between PVGU and impulsivity that was found in players of MMORPGs may be influenced by aspects
inherent in the design of MMORPGs. The authors hypothesized that impulsivity may in fact be
detrimental to the development of PVGU in users of MMORPGs, seeing as impulsive actions in this genre
of video game may cause an individual to experience negative ramifications from the game’s environment
(e.g., their character avatar dies repeatedly while trying to complete a quest). Additionally, MMORPGs do
not typically allow a player to save his/her game and reload before a decision was made, which may serve
to make the negative ramifications of impulsive decisions more salient on behalf of the player.

Although much of the discussion thus far concerning the social aspects of MMORPGs has
focused on its pro-social qualities, such as fostering teamwork and cooperation, there are potentially anti-
social elements of this type of game play well. There exists a subset of MMORPG players who frequently
engage in behavior that intentionally causes grief to other players - for example, killing other player
characters repeatedly, killing weaker “new” characters who pose no challenge, shouting hateful slurs or
comments at other players despite being asked to stop, invading the personal space of other players and
refusing to leave, or interfering with another player’s attempt to complete a quest in some way (Foo &
Koivisto, 2004).

It is possible that some players are naturally drawn to this type of play style — such as those who
are high on aggression and narcissism, two personality traits that have been found to be positively
correlated with PVGU (Kim et al., 2008). Players who are then drawn to this style of play may find it
reinforcing in some way and thus engage in these behaviors more frequently, setting up a cycle of
reinforcement that serves to promote these anti-social behaviors. Over time, this cycle of reinforcement
may cause the players to exhibit higher levels of aggression or other traits associated with anti-social
behavior.

However, it may also be possible that the pro-social aspects of MMORPGs serve as a protective
buffer against the effects of this reinforcement cycle of anti-social behavior. Perhaps players who spend
some of their time engaging in anti-social video game behaviors and the rest of their time engaging in pro-
social behaviors are less likely to experience problems that might be associated with anti-social gaming

behaviors. Additionally, the mere existence of these type of anti-social behaviors may promote pro-social
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behaviors in others as a means of protection — for example, causing players to bond more closely to
individuals that they trust in order to avoid being harassed by other players with whom they are unfamiliar
(Foo & Koivisto, 2004).

Current Study

Previous research has established the existence of a relationship between PVGU,
psychopathology, impulsivity, and aggression. However, although research has previously examined the
relationship between PVGU and some of the aforementioned factors within a population of a specific
subset of video game players (i.e., MMORPG players), no research to date has sought to examine the role
of preference for a particular genre of video game as a moderator of the relationship between symptoms of
PVGU, psychopathology, impulsivity, and aggression. The current study seeks to both (1) examine the
phenomenology of P\VGU, general psychopathology, impulsivity, and aggression within different genres
of video games, and (2) to examine whether preference for a particular video game genre plays a
moderating role in the relationship between PVGU and the various aforementioned psychosocial outcome
variables.

Study Aim 1

To examine whether symptoms of PVGU, levels of impulsivity, levels of aggression, and general
psychopathology differ amongst participants as a factor of their reported preference for a particular genre
of video game.

Hypothesis 1: Based on previous literature by Collins and colleagues (2012), it is hypothesized
that participants who report a preference for MMORPG video games will score higher on symptoms of
PVGU, levels of aggression, and general psychopathology, and lower on levels of impulsivity than
participants who do not report a preference for MMORPG video games.

Study Aim 2

To examine the relationship between symptoms of PVGU, levels of impulsivity, levels of
aggression, and general psychopathology.

Hypothesis 1: Participants who report more symptoms of PVGU will also report higher levels of

impulsivity, aggression, and general psychopathology.
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Study Aim 3

To explore the role of preference for a particular type of video game as a moderator of the
relationship between symptoms of PVGU and levels of impulsivity, levels of aggression, and general
psychopathology.

Hypothesis 1: Preferences for playing a particular type of video game will serve as a moderator of
the relationship between symptoms of PVGU, levels of impulsivity, levels of aggression, and general
psychopathology. Based on previous research (Collins et al., 2012), it is hypothesized that individuals who
report a preference for MMORPGs and report several symptoms of PVGU will score higher on measures
of aggression and general psychopathology, and lower on measures of impulsivity, than individuals who

do not prefer MMORPGs.
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METHODS
Participants

All participants were recruited through Iowa State University’s undergraduate research
management system. In order to be eligible for participation in the study, participants were required to be
(a) at least 18 years of age and (b) a fluent, native English speaker. A total of 932 undergraduates (43%
female, 57% male) participated in the current study.

Measures
Demographic Questionnaire (DQ)

The DQ was designed to collect basic demographic information, including gender, age, ethnicity,
academic performance, and general habits and interests concerning media use (e.g., time spent playing
video games, types of video games played, etc.)

General Media Habits Questionnaire (GMHQ; Gentile, Lynch, Linder, & Walsh, 2004)

The GMHQ is a self-report measure that directly asks participants about their habits and interests
concerning various forms of media (e.g., television, video games). Only the following information
gathered from the GMHQ will be included in the analyses for the current study: (a) amount of time spent
playing video games on a typical day of the week, and (b) participant preferences for particular genres of
video games (i.e., First Person Shooters, MMORPGSs). Eight items in total were used to assess amount of
time each participant spends playing video games on a typical weekday (i.e., Monday through Friday) and
typical day of the weekend (i.e., Saturday or Sunday). These items require participants to specify how
many hours (using 30 minute intervals) they play video games within four predetermined six-hour blocks
of time, beginning with 6 a.m. through 12 p.m.

Preference for video game genre was ascertained by asking participants to identify three of their
favorite video games, which were later classified by research staff according to genre. Following this,
participants were then classified as reporting a preference for a particular genre of video game if one of
their three reported favorite video games was listed as falling within that genre. The main genres of
interest that were included in analyses were MMORPGs (e.g., World of Warcraft) and FPSs (e.g., Call of

Duty). These genres were selected due to the fact that a knowledge base already exists concerning how
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these particular types of video games may influence individuals in terms of psychosocial outcomes such as
aggression and impulsivity. They were also selected due to the unique characteristics inherent in each
genre that may uniquely affect individuals along the constructs of interest for this study.

Pathological Video Game Use Questionnaire (PVGUQ; Gentile, 2009)

The PVGUQ is a 10-item self-report measure used to assess for the presence of symptoms of
pathological video game use. Participants are asked to answer questions concerning their video game use
and response using either “yes”, “no”, or “sometimes”. A response of “yes” is scored as 1, a response of
“no” is scored as 0, and a response of “sometimes” is scored as 0.5. Higher scores on this measure reflect
the presence of a greater number of symptoms of pathological video game use. Previous research indicates
acceptable reliability coefficients for this measure in young adult populations (o= 0.71 to 0.79).

Barratt Impulsiveness Scale (BIS-11; Patton, Stanford, & Barrat, 1995.

The BIS-11-A is a 30-item self-report measure used to assess impulsiveness. Impulsivity is
measured based upon a total score that can be further divided into six first-order factors that have been
identified as motor impulsiveness, cognitive complexity, self-control, cognitive instability, attention, and
perseverance. Participants are asked to read a series of statements and indicate how often each statement
applies to them using a four-point Likert scale with responses ranging from 1 (“rarely / never”) to 4
(“almost always / always”). Higher total scores on this measure indicate greater levels of impulsivity.
Previous research on the psychometrics of this measure indicates good internal reliability (o = 0.83) with
adult populations (Stanford et al., 2009). Examples of items presented on the BIS-11 include: | do things
without thinking, | can only think about one thing at a time, | act on the spur of the moment.

Sensation Seeking Scale Form V (SSS; Zuckerman, Eysenck, & Eysenck, 1978)

The SSS is a 40-item questionnaire that consists of 10 questions across each of four subscales:
Thrill and Adventure Seeking (TAS), Experience Seeking (ES), Disinhibition (DIS), and Boredom
Susceptibility (BS). Participants are asked to read two competing statements for each item and choose
which statement better describes their likes or feelings. The responses across subscales are then summed to
create a total Sensation Seeking score. Previous research on the psychometrics of this measure indicates

good internal reliability, where reliability scores for the SSS total score ranged from 0.83 to 0.86 with
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adult populations (Zuckerman, Eysenck, & Eysenck, 1978). An example item asks participants to choose
between two options: (a) | prefer friends who are excitingly unpredictable or (b) | prefer friends who are
reliable and predictable.

Academic Delay of Gratification Scale (ADOGS; Bembenutty & Karabenick, 2004)

The ADOGS is a 10-item questionnaire in which respondents are presented with two options: (a)
a more immediately available, gratifying reward with potential negative implications for academic
performance, such as going to see a concert the night before an exam, or (b) an academic activity
associated with a delayed, long-term, career-oriented reward, such as staying home to study for a test.
Students are provided 10 forced choice alternative items and then asked to rate which alternative they
would be most likely to engage in using a four-point Likert scale. Higher total scores on this measure
reflect a greater tendency to delay gratification. Internal reliability scores from previous research range
from 0.70 to 0.84 (Bembenutty, 1999; Bembenutty & Karabenick, 2004).

Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977)

The CES-D is a 20-item self-report measure designed to identify levels of primarily affective and
somatic symptoms of depression among the general population. Participants are provided with a series of
items asking them to rate their frequency of symptoms of depression during the past week using a 4-point
Likert scale ranging from “rarely” to “all of the time.” Although no formal subscales for the CES-D exist,
there are generally considered to be four factors tapped by the CES-D: Positive Affect, Depressed or
Negative Affect, Somatic Symptoms, and Interpersonal Problems (Shafer, 2006). Previous research
indicates good internal consistency (o = 0.85) using a sample of the general population (Radloff, 1977).

Buss-Perry Aggression Questionnaire (AQ; Buss & Perry, 1992)

The AQ is a 29-item self-report measure purported to assess levels of aggression across four
subscales: Physical Aggression, Verbal Aggression, Anger, and Hostility. Participants are provided self-
descriptive statements and asked to rate how characteristic that statement is of them using a seven-point
Likert scale. Low scores indicate that the participant felt that the statement was extremely uncharacteristic

of them, while high scores indicated that the statement was extremely characteristic. Previous research
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indicates acceptable levels of internal consistency for the AQ total score (o= 0.89) and for each of the four
subscales (ranging from a. = 0.72 to 0.85; Buss & Perry, 1992).
Spielberger State-Trait Anxiety Inventory (STAIX, Spielberger, Gorsuch, & Lushene, 1970)

The STAIX is a 40-item self-report measure purported to assess two types of anxiety: state
anxiety, which is thought to fluctuate in a person over time as a function of stressors placed on an
individual, and trait anxiety, which is thought to reflect a relatively stable personality trait consisting of
feelings of apprehension, tension, and increased activity within the individual. Participants are provided
self-descriptive statements (20 pertaining to each type of anxiety) and asked to rate how characteristic
each statement is of them using a four-point Likert scale. Higher scores indicate that the participant felt
that the statement was more characteristic of them. Higher total scores for each of the two subscales reflect
a greater degree of anxiety. Previous research indicates acceptable levels of internal consistency for total
scores on both the state-anxiety (o = 0.91) and trait-anxiety (o = 0.89) subscales.

Procedure

All participants completed study measures online as part of a larger study examining the
relationship between media-viewing habits and facets of personality. Primary measures included self-
reported video game use behaviors, impulsivity, levels of aggression, symptoms of anxiety, and symptoms
of depression. Measures were provided online via the Qualtrics system. Participants were sampled from
undergraduate psychology courses and received credit for the completion of all measure through the lowa
State University’s SONA Experiment System. Experimental time for the measures used in the current
study required approximately 90 minutes for each participant.

Statistical Analyses

To accomplish Specific Aim 1, participants were first categorized according to their reported
preference for a particular type of video game (e.g., MMORPG, FPS) assessed via the GMHQ. Following
this, multiple ANCOVA analyses were used to contrast participants in terms of their self-reported
symptoms of pathological video game use (assessed via the PVGUQ), levels of impulsivity (assessed via

the BIS-11, SSS, and ADOGS), levels of aggression (assessed via the AQ), and symptoms of
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psychopathology (assessed via the STAIX and CES-D) according to their preference for a particular type
of video game while controlling for age, gender, and ethnicity when indicated.

To accomplish Specific Aim 2, multiple regression analyses were used to test the relationship
between symptoms of PVGU, levels of impulsivity, levels of aggression, and psychopathology. PVGU
were entered into the regression model as an independent variable for predicting impulsivity, aggression,
and symptoms of psychopathology. Covariates included age, gender, and ethnicity when indicated.

To accomplish Specific Aim 3, moderator regression analyses were used to assess whether video
game preference serves as a moderator of the relationship between symptoms of pathological video game
use and self-reported levels of impulsivity, levels of aggression, and symptoms of psychopathology.
Pathological video game use (assessed via the PVGUQ) and video game preference were entered into the
regression model as predictors, as was their interaction. Self-reported impulsivity, aggression, and
symptoms of psychopathology were entered into the model as dependent variables. All analyses were
conducted using Statistics Package for the Social Sciences software (SPSS for Windows Version 20.0,
2011). The Bonferonni correction (Dunn, 1961) were utilized in all analyses in order to control for

increased risk of type I error due to the use of multiple statistical analyses.
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RESULTS
Participant Characteristics

A total of 932 undergraduates (43% female, 57% male) participated in the current study.
Participants ranged in age from 18 to 50 (M = 19.65, SD = 2.28). Most participants identified as White
(74.7%), followed by Asian / Pacific Islander (8.9%), Latino / Hispanic (3.9%), African American (3.1%),
and other (1.8%). Ethnicity data is missing for 50 respondents. Demographic information for gender and
ethnicity are presented in Table 1.

In response to the question “how often do you play video games,” 15.3% of participants reported
that they play almost every day, 27.4% reported that they play between 2 to 5 times a week, 19.3%
reported that they play between once a week and a couple times a month, 18.9% reported that they play
video games about once a month or less, and 16.4% reported that they never play video games.
Participants who play video games reported playing video games for an average of 9.91 years (SD = 4.32),
playing an average of 3.96 hours per week (SD = 5.61), and spending an average of 79.77 minutes playing
video games in one sitting (SD = 63.29).

Ordinary least square regression analyses were used to determine whether age was significantly
related to symptoms of PVGU, impulsivity, aggression, and symptoms of psychopathology (i.e.,
depression, anxiety). Age was positively related to symptoms of PVGU [R?=.008, F(1,880) = 6.799, p =
.009], academic delay of gratification [R?=.009, F(1,872) = 8.224, p = .004] and negatively related to the
BIS-11 [R?=.006, F(1,872) = 4.905, p = .027]. Consequently, age was included as a covariate in all of the
following analyses in which the aforementioned variables served as the dependent variable of interest.
Results of regression analyses for age as a predictor of the aforementioned variables are presented in Table
2.

Several one-way ANOVA analyses were conducted to determine whether symptoms of PVGU,
levels of impulsivity, levels of aggression, and symptoms of psychopathology varied by gender. There was
a significant effect of gender such that males tended to endorse more of symptoms of PVGU [F(1,879) =
149.79, p = .000] and higher levels of aggression [F(1,874) = 34.01, p = .000] and sensation seeking

[F(1,873) =58.84, p =.000]. Females tended to endorse higher levels of academic delay of gratification
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[F(1,871) = 23.83, p = .000]. Consequently, gender was included as a covariate in all of the following
analyses in which the aforementioned variables served as the dependent variable of interest.

Additional one-way ANOVA analyses were conducted to determine whether symptoms of
PVGU, levels of impulsivity, levels of aggression, and symptoms of psychopathology varied by ethnicity.
There was a significant effect of ethnicity on symptoms of PVGU [F(4,877) = 9.16, p = .000], academic
delay of gratification [F(4,869) = 4.12, p = .003], aggression [F(4,872) = 7.93, p = .000], symptoms of
depression [F(4,868) = 4.15, p = .002], sensation seeking [F(4,871) = 3.93, p = .004], state anxiety
[F(4,859) = 3.13, p = .014], and trait anxiety [F(4,858) = 2.93, p =.020]. Consequently, ethnicity was
included as a covariate in all of the following analyses in which the aforementioned variables served as the
dependent variable of interest. Results for ANOVA tests for both gender and ethnicity are presented in
Table 3.

ANCOVA Analyses for Video Game Genre Preference and Psychosocial Outcomes

Multiple ANCOVA analyses were conducted to determine whether participants differed on
symptoms of PVGU, levels of impulsivity, levels of aggression, and symptoms of psychopathology
according to their reported preference for a particular genre of video game. Participants were classified
according to their reported preference for Massively Multiplayer Online Role-Playing Games (MMORPG;
n = 32) and First-Person Shooters (FPS; n = 383). These categories were not mutually exclusive (i.e., a
participant could be classified as having a preference for both types of games).

There was a significant effect of preference for MMORPG on symptoms of PVGU [F(1,718) =
22.43, p =.000, ny? = .030] where those who preferred MMORPG reported more symptoms of PVGU (M
=3.52, SD = 2.22) than those who did not identify a preference for MMORPG (M = 2.02, SD = 1.69).

There was a significant effect of preference for FPS on sensation seeking [F(1, 720) = 9.80, p =
.002, ny? = .013] where those who preferred FPS reported higher levels of sensation seeking (M = 20.34,
SD = 5.84) than those who did not identify a preference for FPS (M = 17.70, SD = 6.20). Results of
ANCOVA analyses examining whether psychosocial outcome variables differed according to preference

for both MMORPG and FPS are presented in Table 4.
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Regression Analyses for PVGU as Predictor of Impulsivity, Aggression, and Psychopathology

Several regression analyses were conducted to test whether symptoms of PVGU served as a
predictor of impulsivity, aggression, and symptoms of other psychopathology. Participants who endorsed
more symptoms of PVGU also reported increased levels of impulsivity measured via the BIS-11 [R?=.033,
F(2,871) = 15.066, p = .000], increased levels of aggression [R? = .101, F(3,872) = 32.498, p = .000],
greater symptoms of depression [R?=.028, F(2,869) = 19.343, p =.000], increased levels of state anxiety
[R?=.028), F(2,861) = 12.547, p = .000], and increased levels of trait anxiety [R? = .040, F(2,860) =
17.827, p = .000]. Results of regression analyses for PVGU as predictor of psychosocial outcomes are
reported in Table 5.

Video Game Genre as Moderator of PVGU and Psychosocial Outcomes

Pearson correlational analyses were conducted to identify which psychosocial outcome variables
were significantly related to symptoms of PVGU and would therefore be appropriate for further moderator
regression analyses. Pearson correlational analyses identified academic delay of gratification (r = -.100, n
=874, p =.003), impulsivity measured via the BIS-11 (r = .160, n = 875, p = .000), aggression (r = .268, n
=877, p =.000), symptoms of depression (r =.169, n =873, p =.000), levels of state anxiety (r =.153, n
=864, p =.000), and levels of trait anxiety (r =.189, n =863, p = .000) as significantly related to
symptoms of PVGU. The correlation matrix is presented in Table 6.

Moderator regression analyses were conducted in order to examine the roles of preference for
video game genre (i.e., MMORPG or FPS), symptoms of P\VGU, and their interaction in the prediction of
impulsivity measured via the BIS-11, aggression, symptoms of depression, state anxiety, and trait anxiety.
All regression models including the interaction of preference for video game genre and symptoms of
PVGU were nonsignificant. Results for moderator regression analyses for preference for either MMORPG
or FPS, symptoms of PVGU, and their interaction as predictors of psychosocial outcome variables are

presented in Table 7.
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CONCLUSIONS

Although it has been previously established that PVGU is related to various psychosocial
outcomes, not much is known about whether the genre of video game played most often by the gamer
influences the aforementioned relationships. The current study sought to expand upon our knowledge of
this relationship by investigating the role of preference for a particular genre of video game as a moderator
of the relationship between symptoms of PVGU and levels of impulsivity, levels of aggression, and
symptoms of general psychopathology in a sample of undergraduate students. In the current study,
sensation seeking and delay of gratification (specifically in the domain of academic pursuits) were
included as additional facets of impulsivity. General psychopathology was assessed via a measure of
depression and a measure of state and trait anxiety. The current study focused on two specific video game
genres and their potential roles as moderators of the relationship between PVGU and psychosocial
outcome variables: MMORPGs and FPSs. These genres were chosen based on previous research findings
concerning their relationship with the psychosocial outcomes of interest in the current study.

PVGU and Psychosocial Outcomes

Based on previous findings, it was hypothesized that reported symptoms of PVGU would be
positively related to levels of impulsivity (Liau et al., 2011; Meerkerk et al., 2010; Gentile et al., 2012),
aggression Kim et al., 2008; Gentile et al., 2011), and symptoms of other psychopathology (Shapira et al.,
2000, Gentile et al., 2011).

Consistent with our hypothesis, analyses revealed that symptoms of PVGU indeed served as a
predictor of impulsivity measured via the BIS-11 insofar that participants who endorsed a greater number
of symptoms of P\VGU also reported higher levels of impulsivity. These results are supported by previous
research establishing a relationship between symptoms of PVGU and impulsivity (Liau et al., 2011;
Meerkerk et al., 2010; Gentile et al., 2012; Chiu, Lee, & Huang, 2004). One possible explanation for these
results is that users who experience high levels of impulsivity may be more vulnerable to developing
symptoms of PVGU. However, this is not to say that impulsivity will necessarily lead to the development
of PVGU - rather, users who engage in video game use and who are high on impulsivity are at more risk

to develop pathological use.
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In Davis’ (2004) cognitive-behavior model of PTU, he suggests that one aspect of the
development of PTU involves distal causes, such as underlying psychopathology, that are not in and of
themselves responsible for the development of symptoms of PTU, but play some key role in its etiology.
Given the amount of research suggesting a link between impulsivity and PVGU, it is possible that
impulsivity may be one such factor that serves to predispose individuals to the development of PVGU.
Individuals who are high on impulsivity may find it more difficult to inhibit their desire to spend more
time or money on video games, which could result in many of the suggested symptoms of PVGU (e.qg.,
could not stop playing video games, spent more money than was affordable on video games).
Additionally, video games as a form of entertainment often provide numerous, rapidly changing visual
stimuli which may make it particularly difficult for individuals who are high on impulsivity to inhibit their
desire to play due to the rewarding aspects of the games.

However, it may also be possible that the relationship between PVGU and impulsivity is
bidirectional. One of the few longitudinal studies of PVGU and impulsivity to date (Gentile et al., 2012)
found that children who were exposed to greater levels of video game play also experienced greater
problems with attention and impulsivity later on, even when controlling for earlier levels of both attention
and impulsivity. This would suggest that the relationship between impulsivity and PVGU may be
bidirectional (Gentile et al., 2012). Similar to the explanations noted above, it may be possible that an
individual who at first engages in a healthy amount of video game play may be at greater risk to develop
pathological symptoms later on if they also possess deficits in attention and high levels of impulsivity.
Perhaps these aspects of their personality draw them toward a more pathological pattern of use (e.g.,
continually seeking out the rewarding aspects of video game play at the cost of functioning in other areas
of life). However, in addition to impulsivity serving as a risk factor for PVGU, there may be some aspects
of video game play that then cause the individual to become even more impulsive over time as their use
becomes pathological. One possibility is that individuals are often rewarded in video games for responding
rapidly to stimuli presented in the game (e.g., shooting an enemy before he shoots you), thereby

reinforcing rapid responding and quick decision making without significant forethought.
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Additionally, symptoms of PVGU were also significantly related to levels of aggression.
Specifically, participants who endorsed a greater number of symptoms of PVGU also reported higher
levels of aggression. These results replicate findings from other studies demonstrating a relationship
between PVGU and aggression (Gentile 2011 et al.; Kim et al., 2008; Lemmens, Valkenburg, & Peter,
2010). Similar to the results concerning impulsivity, there is some evidence to suggest that this
relationship is also bidirectional such that higher levels of aggression may make individuals more prone to
developing a pathological pattern of use, while at the same time a pathological pattern of use may lead to
higher levels of aggression.

In terms of psychological characteristics that may predispose individuals to the development of
PVGU, Kim and colleagues (2008) identified aggression, self-control, and narcissistic personality traits as
factors that may serve as predictors PVGU. According to another study (Gentile et al., 2011), as players
become more pathological in their use over time, they begin to be exposed to more violent video games.
After repeated exposure to violent video games, players begin to harbor more normative beliefs about
aggression, experience aggressive fantasies, and become more likely to express aggressive behaviors
(Gentile et al., 2011). Individuals who already possess some aggressive qualities may be drawn to violent
video games due to their ability to allow aggressive players to live out their aggressive fantasies in a
fictional world, which may be reinforcing to them. This aggressiveness may be a contributing risk factor to
PVGU, which in turn results in the players being exposed to a greater deal of violent video games, which
in turn may reinforce their aggressive qualities by rewarding aggressive gameplay.

Also consistent with our hypothesis, symptoms of P\VGU served as a predictor of symptoms of
depression such that participants who endorsed a greater number of symptoms of PVGU also reported
experiencing a greater number of symptoms of depression. These results supported previous research
identifying a relationship between PTU and depression (Yoo et al., 2004; Gentile et al., 2011; Sim et al.,
2012; Mentzoni et al., 2011). Like aggression and impulsivity, this relationship may also be bidirectional
in nature. For example, previous research has established a link between experiencing loneliness and
higher levels of depression in both children (Qualter, Brown, Munn, & Rotenberg, 2010) and adult college

students (Joiner, 1997). Additionally, researchers have also found that loneliness can be both a
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consequence and a predictor of PVGU (Lemmens, Valkenburg, & Peter, 2010). Players may seek out
online video games as a way to connect with other people online if they experience a dearth of social
relationships in the real-world. Lemmens, Valkenburg, and Peter (2010) also suggest that PVGU might
lead users to displace real-world social interactions and may lead to the deterioration of existing
relationships, leading to increased feelings of loneliness, which in turn may lead to higher levels of
depression.

Symptoms of PVGU served as a predictor of anxiety such that participants who endorsed a
greater number of symptoms of PVGU also reported higher levels of both state and trait anxiety, a finding
that is consistent with previous research (Mentzoni et al., 2011). Analyzing these results in light of the
cognitive-behavior model of PTU (Davis, 2001), it is possible that high levels of anxiety may be an
underlying psychopathology that predisposes individuals to become more pathological in their use of
video games. Given the previous discussion of the experience of flow as a motivational mechanism for
players (Chou & Ting, 2003), it is possible that those who are high on anxiety may find the experience of
flow particularly rewarding, thereby reinforcing their continued use of video games to the point of
developing symptoms of PVGU.

Preference for Video Game Genre and Psychosocial Outcomes

Multiple ANCOVA analyses were conducted in order to determine whether self-reported
preference for a particular genre of video game (either MMORPG or FPS) was related to symptoms of
PVGU, symptoms of other psychopathology, levels of impulsivity, and levels of aggression. Based off of
previous research concerning PVGU, MMORPG, aggression, and impulsivity (Collins et al., 2012), it was
hypothesized that participants who reported a preference for MMORPG would report a greater number of
symptoms of PVGU and other psychopathology, higher levels of aggression, and lower levels of
impulsivity than individuals who did not report a preference for this genre. Data analyses revealed that a
reported preference for MMORPG was only related to symptoms of PVGU insofar that participants who
reported a preference for MMORPG were more likely to report more symptoms of PVGU than those who
did not report a preference for MMORPG. This specific finding, that preference for MMORPG is related

to symptoms of PVGU, may be explained by several of the potentially addictive characteristics of
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MMORPG identified by Charlton and Danforth (2009): the use of an operant conditioning variable-ratio
reinforcement schedule for gameplay rewards, and the use of social reinforcement that players receive
from other players as a result of achieving progress within the game. The findings regarding preference for
MMORPG, impulsivity, aggression, and other psychopathology were not statistically significant —
suggesting that preference for this particular genre may not be associated with the aforementioned
psychosocial variables. Additionally, some alternative explanations for this null finding are offered in the
limitations section below.

It was hypothesized that participants who reported a preference for FPS would report a greater
number of symptoms of P\VGU, higher levels of impulsivity, higher levels of aggression, and a greater
number of symptoms of other psychopathology than individuals who did not report a preference for this
genre. Data analyses revealed that preference for FPS was only related to sensation seeking, a facet
thought to be related yet distinct from impulsivity, such that participants who reported a preference for
FPS were more likely to score higher on sensation seeking than those who did not report a preference for
FPS. In its conception, sensation seeking has been described as “the need for varied, novel, and complex
sensations and experiences” (Zuckerman, 1978). The FPS often places players in an environment that is
constantly shifting, providing new sensations and experience that one must track — new enemies entering
the battlefield, objective points changing mid-mission, surprise maneuvers by enemy combatants. It may
be that individuals who are prone to sensation seeking find these types of environments within the game
particularly rewarding such that they feel their need for sensation, so much so that their sensation seeking
behavior predisposes them to developing a pathological level of use. The findings regarding preference for
FPS, aggression, and other psychopathology were not statistically significant — suggesting that preference
for this particular genre may not be associated with the aforementioned psychosocial variables.
Additionally, some alternative explanations for this null finding are offered in the limitations section
below.

Moderating Effects of Preference for Video Game Genre
The current study seeks to answer the question of whether preference for a particular genre of

video, specifically MMORPG and FPS, moderates the relationship between symptoms of PVGU and
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impulsivity, aggression, and symptoms of other psychopathology. It was hypothesized that individuals
who both (a) expressed a preference for MMORPG and (b) reported a greater number of symptoms of
PVGU would be more likely to report higher levels of aggression and general psychopathology, but lower
levels of impulsivity than those who do not prefer MMORPGs. A similar moderator relationship was
thought to exist where individuals who expressed a preference for FPS and reported a greater number of
symptoms of PVGU would be more likely to report higher levels of impulsivity, aggression, and general
psychopathology.

Moderator regression analyses did not provide support for this hypothesis. One possible
explanation for this finding is that preference for a particular video game genre does not act as a moderator
of the relationship between symptoms of PVGU and the aforementioned psychosocial variables.
Alternatively, as discussed further in the limitations section, the methodology used to collect information
regarding preference for video game genre may not have sufficiently tapped the supposed construct.

Limitations

Although the current study is the first to investigate the role of preference for video game genre
as a moderator of the relationship between PVGU and psychosocial outcomes, there are a number of
limitations that must be considered. One limitation is that the sample for the study was drawn solely from
an undergraduate student population, which may limit the generalizability of the results to gamers at large
considering the growing diversity of gamers in terms of age, ethnicity, and gender. In terms of age, the
average participant was approximately 20-years-old and no participants under the age of 18 were included
in the study. In terms of ethnicity, the majority of participants identified as white. These limitations in
terms of age and ethnicity may limit the generalizability of these results to gamer populations at large.

Another limitation of the study may lie in the nature of how preference for video game genre was
assessed. In the current study, participants rated their three favorite video games, which were later
classified according to genre and used to code the participant as having a preference for a genre or not.
However, this prompt may be insufficiently specific in terms of how much information it can provide
regarding how the participant spends the majority of their time playing video games. For example, an

individual may report an older video game that they have not played for several years as one of their
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favorite video games — their tastes in genre of video game may have changed since then, substantially
altering their experience with video games over time. Additionally, this approach to measuring preference
for a genre of video game does not directly assess how much actual time the participant is devoting to that
specific genre of video game — which may be a more relevant factor than just general like or dislike of a
genre. Although it may be reasonable to conclude that someone who reports having a favorite video game
in a particular genre would likely engage in several other games within that same genre, thereby increasing
their exposure to the unique aspects of that genre that may influence behavior, there may be more
appropriate means for assessing this construct.

Finally, video game genres can be difficult to distinguish from one another — with several games
possessing a great degree of overlap between several difficult genres. For example, a video game may
have aspects of both FPS and MMORPG video games and these aspects may have unique effects on
behavior — some of which may even be conflicting. Classifying a game as one genre for the purpose of
analyzing the effects of said genre may therefore be problematic.

Future Research

Future research should strive to continue to investigate the potential moderating effects of genre
of video game on the relationship between symptoms of PVGU and psychosocial outcomes. The current
study is an initial exploratory examination of the possible effects of video game genre on the
aforementioned relationship, and future research may benefit by addressing the limitations noted above to
further refine the results of this study. Future research should seek to obtain a more diverse sample in
terms of age and ethnicity — especially considering the clinical implications of identifying patterns of
pathological use of video games in younger adolescents, a time in which individuals may be more
susceptible to developing negative lifelong habits that have long-lasting effects. Additionally, future
research may also benefit from reevaluating the current study’s approach to classifying participants
according to preference for video game genre. A more theoretically useful measurement might involve
asking participants to directly report on how much time they spend playing a particular genre during a
given week. A more accurate measurement of participant exposure to a particular genre of video games

may provide different results opposed to those reported above.
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Conclusions

The findings of the current study do not support the notion that preference for a particular video
game genre such as MMORPGs or FPS serves as a moderator of the relationship between pathological
video game use and psychosocial outcomes. Although these results may merely reflect that video game
genre does not serve as a moderator of the aforementioned relationship, it is also possible that these
nonsignificant results are attributable to some of the measurement limitations concerning video game
genre discussed above. It would be useful for future researchers to expand upon the findings of this study
by employing a different approach for measuring exposure to a particular genre of video games.
Furthermore, our findings regarding the relationship between PVGU and psychosocial outcomes replicates
previous findings in these areas insofar that gamers who endorse a higher number of symptoms of PVGU
also tended to endorse higher levels of impulsivity, levels of aggression, more symptoms of depression,

and report higher levels of both state and trait anxiety.
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APPENDIX

Table 1 Gender and Ethnicity Sample Information

N Percentage

Gender

Female 401 54.5

Male 480 45.5
Ethnicity

European American 696 78.9

Asian American / Pacific Islander 83 9.4

Other 38 4.3

Latino / Hispanic American 36 4.1

African American 29 3.3

(Missing n = 50)
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Table 2 Regression Analyses: Age as Predictor of Psychosocial Variables

R? F(df) p B
PVGU 008 6.80(1,380) 2009* 068
ADOGS 009 8.224(1,872) 004* 199
BIS-11 006 4.905(1,872) 027* -.324
AQ 001 470(1,874) 493 -.300
CES-D 003 3.033(1,870) 082 -.263
SSS 002 1.668(1,873) 197 -118
STAIX-State 000 .000(1,862) 984 -.003
STAIX-Trait 003 2.869(1,861) 091 -.245
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Table 3 ANOVA for Gender and Ethnicity x Psychosocial Variables

F(df) P Ny’
Gender
PVGU 149.794 (1,879) .000** 146
ADOGS 23.830(1,871) .000** .027
BIS-11 2.615(1,872) .106 .003
AQ 34.009(1,874) .000** .037
CES-D 2.045(1,870) 153 .002
SSS 58.842(1,873) .000** .063
STAIX-State 2.263(1,861) 133 .003
STAIX-Trait 3.741(1,860) .053 .004
Ethnicity
PVGU 9.158(4,877) .000** .040
ADOGS 4.120(4,869) .003* .019
BIS-11 2.050(4,870) .085 .009
AQ 7.934(4,872) .000** .035
CES-D 4.145(4,868) .002* .019
SSS 3.933(4,871) .004* .018
STAIX-State 3.127(4,859) .014* .014
STAIX-Trait 2.930(4,858) .020* .013
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Table 4 ANCOVA for Preference for Video Game Genre x Psychosocial Variables

F(df) p Ny’
Preference for MMORPG
PVGU 22.429(1,718) .000** .030
ADOGS 1.446(1,715) .230 .002
BIS-11 .780(1,719) 377 .001
AQ .335(1,720) .563 .000
CES-D .001(1,718) 978 .000
SSS 6.249(1,718) .013* .009
STAIX-State 1.724(1,713) 190 .002
STAIX-Trait 1.005(1,712) 316 .001
Preference for FPS
PVGU 1.274(1,719) .259 .002
ADOGS 1.473(1,716) 225 .002
BIS-11 1.775(1,720) 183 .002
AQ 2.510(1,721) 114 .003
CES-D .057(1,719) 812 .000
SSS 9.802(1,719) .002** .013
STAIX-State 134(1,714) 714 .000
STAIX-Trait .987(1,713) 321 .001
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Table 5 Regression Analyses: PVGU as Predictor of Psychosocial Outcome Variables

R F(d) p B
ADOGS 057 13.124(4,868) 051 ~188
BIS-11 033 15.066(2,871) 000** 939
AQ 101 32.498(3,872) 000** 3.347
CES-D 043 19.343(2,869) 000** 1.251
SSS 077 24.224(3,871) 658 055
STAIX-State 028 12.547(2,861) 000** 872
STAIX-Trait 040 17.827(2,860) 000** 991
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Table 6 Means, Standard Deviations, and Correlations for Psychosocial Variables

Variables 1 2 3 4 5 6 7 8

1. PVGU

2. ADOGS -.100**

3. BIS-11 160**  -379**

4. AQ 268**  -191%*  373**

5. CES-D A69** - 151%*  324** . 390**

6. SSS .065 -305**  311** .239** .001

7. STAIX-State A53** - 147> 318**  335** .631** -.002

8. STAIX-Trait A89** - 174%*  362**  392**  713** -036 .759**
Mean 1.71 27.78 65.69 86.70 16.11 1891 39.79 41.45
Standard Deviation 1.77 4.71 9.90 29.61 10.22 6.18 10.83 9.76
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Table 7 Moderator Analyses for Preference for Interaction of Video Game Genre and PVGU x
Psychosocial Outcome Variables

R? F(df) p p
Preference for MMORPG x PVGU
ADOGS .087 11.314(6,713) 369 -.025
BIS-11 .062 11.898(4,717) .868 .005
AQ 107 17.132(5,718) 044 .057
CES-D .066 12.671(4,716) 812 .007
STAIX-State .039 7.293(4,711) .706 011
STAIX-Trait .059 11.084(4,710) 444 .022
Preference for FPS x PVGU
ADOGS .087 11.324(6,714) 975 .001
BIS-11 .062 11.945(4,718) .066 .066
AQ 105 16.856(5,719) 743 .012
CES-D .068 13.017(4,717) 227 .044
STAIX-State .040 7.502(4,712) 495 .025
STAIX-Trait .064 12.154(4,711) 327 .036
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