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Repeated Exposure to Video Game Play
Results in Decreased Blood Pressure
Responding

Mary E. Ballard, Robert H. Hamby,
Cameron D. Panee, and Erica E. Nivens
Appalachion Siate University

Repeated exposure 0 violent media is relzted o pegative outcomes, including
aggression, hostility, and cognitive and social deficits. We examined if candiovas-
cular and emotional responding o video game play changad across 3 weekly ses-
sions. Participants were 41 adolescents (M age = 14.8; male = 29; female = |2} from
rural Appalachia. Participants atended 3 weekly sessions and played 1 of 3 video
pomes (hasketball, fighting, or horror) each time. Measures included heart rae
{HRY, systolic hlood pressure (SBP), diasiolic blood pressure (DBPY; setf-reported
apgression, angper, and reections © game play; and history of video gome play.
Resting and posttest cerdiovascular measures did not differ from session to session,
Adolescents displayed HR and SBP reactivity to game play within eech session.
They also demonstroted decreased SBF and DBP responding to video game play
across the 3-week pericd, regandless of pame conlent. AlTective responses did not
change significantly across the course of the experiment. Adolescents who played
the violent games reported more frestrtion and arowsal than those who played the
sparts game. The implicetions of these findings are discossed.

Violent media is a pervasive and disquieting presence in our sociely, Video games
are a growing concern as they become more realistic, violent, and sexual in natune
(Panec & Ballard, 2002}, Violent video pames often affect players in ways that
increase the likelihood of sgeression (e.g., increased srousal, negative affect, and
aggressive cognitions: C. A, Anderson & Bushman, 2001; C. A, Anderson & Dill,
200tk Ballard & Lineberger, 1999 Ballard & Wiest. 1996: Panee & Ballard,
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2002}, Ameng those who are at risk—due to dispositional or contexmal factors—
repeated exposure o violent medio may increase lolerance of aggression or create
a desire for mone violent stinli, as plavers become accustomed to acting out vio-
lence (C. A. Andemson & Dill, 2000k Grossman, 20000, Decreased physiclozical
and affective responding to media stimuli may play & role in this process. This
study examined if several dependent measures (i.c., heart rate, blood pressure,
and affect) decreased in response to repeated video pame play.

Video game aficionados report that pame play is enjoyable, fosters positive
moods, and, depending on the circumstances, engenders catharsis (e.g., Ballard
& Hamhby, 2003}, However, several studies indicate that frequent video game
play is comelated with negative social. cognitive, and behavioral sequela
regardless of content, Repeated exposure to video games with vielenr content is
cormelated with more seripus problems, including poor social and cognitive func-
tioning and antisocial behaviors (C. A, Anderson & Bushman, 2000; C. Al
Anderson & Dill, 2000; Funk. Buchman, Jenks, & Bechioldt, 2003; van Schie &
Wiegman, 1997). Aggressive and/or alienated youths are more likely to display a
preference for violent viden games (Slater, 2003). A time-lag study indicates that
aggressive behavior and vielent media use have bidirectional, reciprocal effecis,
with both increasing over time (Slater, 2003: Slater, Heary, Swaim, & Anderson,
2003).

There is experimental evidence that the intensity of vielence within a viden
game also affects physiological and behavioral responses: preater game violence
is related to higher hostility, heart rate, systolic blood pressure, and physical
aggression and Jower prosocial behavior (C. A. Anderson & Dill, 2000; Ballard
& Lincberger, 1999: Ballard & Wicst, 1996; Pance & Ballard, 2002). This evi-
dence is contradicted by srudies that have not found a relation between game
viclence and agpression (e.g.. Scott, 1995; Winkel, Novak, & Hopson, 1987). A
recent study (Funk et al., 2003} that examined the impact of exposure 1o violent
and nonviolent video game play on empathic responding to social vignettes found
no impact of game genre on empathic responding. However, history of violent
game play and initial empathy scores were related to empathic responding, indi-
cating that individeal differences mederate the effect of video game play.

Meta-analytic studics have not resolved this issue, An analysis of 32 published
studics concleded that the link hetween violent video game play and apgression
waus less significant than the impact of television violenoe on aggression and that
extended playing further reduced these effects (Sherry, 20017, Another meta-
analysis, using 35 published studies, reported substantive cognitive and behay-
ioral effects of violent video game play, including aggression (C. A, Anderson &
Bushman, 2001}, These findings suggest that there is no simple link between
violent video game play and undesirable outcomes.

Given the complexity of factors involved, Anderson and colleagues (C. A.
Anderson & Bushman, 2002; C, A, Anderson & Dill, 20000 proposed the General
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Apgression Model to integrate the social-cognitive phenomenon related o
responding 1o violent medis. Anderson and Bushman view violent video games
as negative stmuli and suggest that they impact behavior via the interaction of
reinforcement, negative affect, arousal, cognitive priming, and desensitization.
For example, there is modeling and reinforcement of vielence (vis & vis Bandura,
19771 in video games. In laboratory settings video pame play often elicits anger
and hostility (Ballard & Lineberger, 1999; Ballard & Wiest, 1996, Calvert & Tan,
1994; Panee & Ballard, 2002) and primes aggressive cognitive scripts (C. A.
Anderson, 1997; C. A, Anderson, Benjamin, & Bartholow, 1998; C. A. Andersen
& Dill, 2008k Bushman, [998; Pance & Ballard, 2002}, which incressc the
likelihood of aggression (Beckowite, 1998; Canary, Spitzherg, & Semic, 1998).
However, stimulating media that is perceived as positively arousing by fans (e.g.,
viclent games or heavy metal music) is often perceived as negatively arousing by
others (Snider, Ballard, Curtin, & Zrull, 2004). In natural settings video game
play may elicit negative or positive emotions and peer interactions, depending on
perfonmance, competition, and other contextual factors. Becaose physiological
arousal holds no valence withouwt cognitive mediation (e, Blascovich, 199(;
Snider et al., 206M), the circumstances surrounding pame play are necessary W
predict if a cycle of negative affect and agpression, or a eycle of positive affect
and affiliation, is likely to occur.

While the above issues (i.e., negative affect, arousal, cognitive priming) have
been relatively well-researched, the phenomenon of desensitizotion, or becoming
less responsive to viokent media stimuli over time, has not been well-examined.
There is hittle research on desensitization to environmental stimuli. Despite this,
there has been an assumption that violent media has a desensitizing effect—that
15, that repeated exposure to violent media redeces or eliminates the individual’s
physiological, cognitive, and emetional responses to violent stimuli (Rule &
Ferguson, 1986). In particular, Anderson and Dill (2000) suggest that repeated
exposure 1o violent games resulis in an increased tolerance for violence.
decreased physiological arousal, and decreased affective responding. Such desen-
sitization is conjectured to increase dispositional (e.g., trail) anger and hostility
amd, ultimately, 1o ingrease the likelibood of behavieral aggression. Grossman
(20007 suppests thet desensitization to pame violence might induce players to
perpetrate real-life violence o meet increased needs for aggression. However,
others (. R. Anderson, Huston, Schmitt, Linebharger, & Wright, 2001) argue that
ety stimulating media can result in increased arousal or aggression and that anx-
iety is 2 more likely outcome of exposure to violent media than desensitization
(Potter & Smith, 20000

Currently, all of the published studies examining desensitization in response o
vinlent media used filmed violence as stimuli. This may not be a good compari-
somn, a5 TV and film ane less active medivms than video games. Ling, Donnerstein,
and Adams [ 1989 reported affective and cardiovascular desensitization 1o films
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containing violence against women. Men who were exposed to films containing
violence against women were later less emotionally and physiologically reactive
to @ similar clip than men who had been exposed to arousing, but not violent
films about sports and sex. Marguret Thomas and collesgues (Drabman &
Thomas, 1974; Thomaos, 1982; Thomas & Drabman, 1975 Thomas, Horton,
Lippincott, & Drabman, 1977) examined desensitization to televised violence.
They exposed children and college students to agpressive and nonaggressive film
segments and observed their behavioral and physiclogical reactions to the
stimulus, incheding their tolerance of a “real life” aggressive episode. In sum, this
rescarch indicotes that even minimal (15 min) exposure o lelevised violence
leads to (a) incrcased tolersnce of aggression (Drubman & Thomas, 1974;
Thomas & Drabman, 1975, (b) lowered physiological reactivity ( Thomas, 1982;
Thomas, Horton, Lippincott, & Drabman, 1977), and (¢} increased behavioral
aggression (Thomas, 1982). However, Molitor and Hirsch (1994) failed to find
significant differences in toleration of aggression among children exposed to
violent versus nonviclent TV, Several factors, such as cohort differences or
differences in stimuli, could account for these inconsistencies,

STATEMENT OF PROBLEM AND HYPOTHESES

There is evidence that exposure 1o violent media is related 1o aggressive behavior
and cognitions and negative emotion. Some suggest that desensitization to violent
media increases the likelihood of aggression by increasing tolerance for aggres-
sion (C. A, Anderson & Dill, 20007, leading to an appetite for real life aggression
(Grossman, 2000} or decreasing empathic responding (Funk et al., 2003}, These
cloims are based on an assumption that, over time, exposure to violent games
lessens physiological arousal and affective responding to violent stimuli, includ-
ing one’s own aggressive hehavior. This desensitization, coupled with readily
primed violent scripts, is thought to increase the likelibood of aggression among
those who frequently play violent video pames. However, the studies that lend
support to this claim were based on TV violence, are dated. have not been repli-
cated, andfor had methodological weaknesses.

Using an adolescent sample, we examined, across a 3-week period, if cardio-
vascular and affective desensitization resulted from repeated exposure io video
game play and if this was mediated by pame genre. (For the pumposes of this
study, desensitization was defined as decressed cardiovascular and affective
responding across the course of the 3-week period. Habituation was defined as
decreased cardiovascular responding during a single session.). We established
three hypotheses based on the literature and associated theory: (a) that adoles-
cents would display cardiovascular and affective desensitization in response to
video game play across a 3-week period (Anderson & Dill, 2000; Thomas, [982)
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and that this effect would be greater for vielent pames (Ballard & Weist, 1996;
Panee & Ballard, 2002} (b) that adolesoents would display increases in heart rate
and diastolic blood pressure and decreases in systolic blood pressure within each
sessionr and that this effect would be greater for violent games (Ballard & Weist,
1996; Panes & Ballard, 20602); and (c) that adolescents who played the violent
video games would display mere stote anger and greater cardiovascular reactiv-
iy (e, C A Anderson & Dill, 2000); Ballard & Wiest, 1996; Bushiman, 1998;
Panee & Ballard, 2002).

METHCD

Participants

Participants were 42 adolescent (male = 29; female = 13} volunteers from an mid-
sized Appalachian town, A female participant withdrew from the study after
Session 1 due o the violence of the game (RE); her data is not included in the
analyses, The remainder of the participants (V = 41) completed three sessions.
Participants ranged in age from 12 to 18 (M = 14.8). Sociceconomic status, based
on parental pecupation and education, was well distributed across class, Most (N
= 38} panicipants were White, two were Black. and onc was Hispanic American;
this is representative of the area (U.S. Bureau of the Census, 2001), Participants
were recmited through TV and newspaper public service ads and flyers posted
around the community. The adolescents were paid $30.00 for participation. They
had typical game experience, reporling a median of 10 he'week of video game
play. They usually played video games with a male frend (429) or alone (329%).
typically while at home (96%:). Participants were counterbalanced, accounting for
gender, into three game genre conditions. An equal number (¥ = 4) of girls played
each stimulus pame. Among hoys, 10 played ¥B4 Live (NBA), 10 played
Resident Evil Divectors Crur (RE), and 9 played Mortal Kombar (MK}, Each child
Played the same pame across all three sessions,

Apparalus

A Sony PlayStation and analogue controller was used to play the stimulus game,
Three games were chosen by a focus group of video pame players as representa-
tive of the most popular genres and as varying in pace and level of vielence. MK
is a violent, fast-paced martial arts fighting game produced by Midway. Those in
the MK condition used Johnny Cage, a muscular white male, to fight various
combatants. RE is variably-paced action/adventure game, with spurts of violent
action. RE is produced by CapCom. Participants in the RE condition used Chris
Redfield, a muscular white male, to fight zombics and other creastures. NBA 15 a
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nonviclent, fast-paced hasketball game produced by Electronic Arts Sports.
Participants played with the Utah Jazz against the Chicago Bulls. RE is a mle-
playing game with a story line, while MK and NBA are comprised of discrete
mutches.

An Omron Model HEM-707 Awtomatic Oscillometric Digital Blood Pressure
and Pulse Rate Monitor with Fuzzy Logic was used 1o monitor heart rate and
blood pressure before, during, and following game play. An adelt or pediatric
blood pressune cuff was atteched to the participants” left arm, which was stabilized
by the arm of the recliner during the procedure to control for movement artifact.
The cuff is inflated automatically by an electric pump, which uses fuzzy logic to
determine cuff intlation. Heart rate and blood pressure are detected by a semicon-
ductor pressure sensor and the oscillometric method to is wsed to yield blood
pressure measures, Heart rate and blood pressure measures were recorded onto a
data sheet from the digital LCD display, The HEM-T07 is easy to use and is
relishle for blood pressure (+/= 3mmBg) and heart rate (+/~ 4 bpm; Omron, n.d )
Laboratory measurcs of cardiovascular reactivity are significantly, positively
related to cardiovascular reactivity in the field (Jain, Schimidt, Johnston, Brabant,
& von zur Muehlen, 19997, In applied terms, heart rate deceleration generally
occurs during relaxation, stimulation of the parasympathetic nervous system, and
as an orienting response. Heart mte typically increases with stress, physical cxer-
tion, andfor stimulation of the sympathetic nervous system. Likewise, increases in
blood pressure are related to stmulation of the sympathetic nervous system,
anxiety, and physical activity (Andreassi, 1980, Nance & Hoy, 1996).

Measures

Participants completed three weekly experimental sessions. Game play history,
cardiovascular responses o pame play, and state anger following game play were
assessed each week, Other measures of anger and aggression varied from session
1o session, Measwres of cardiovascular regpctivity and arousal, anger, and aggres-
sion wene wsed due to the theoretical Tinks between these vanables, media expo-
sure, and hehavioral aggression (e.g., C. A Anderson & Bushman, 20001} and 1o
be consistent with other research in the area {e.g.. Thomas, 1982; Thomas et al.,
1977}, Different measures were used across sessions to (a) increase compliance,
(b} avoid participant boredom, (¢} decrease the likelihood of demand charmctenis-
tics, (d} reduce practice effects, and (g) decrease the likelihood of acclimation o
the experimental session, Data that were collected duning each session wene used
to examine both the effects of video game play on responding scross sessions and
the effect of game genre. Measures thal were gathered only once were used 1o
examine only the impact of genre,

A survey was adminisiered at the beginning of each session o assess game
play history (see C. A Anderson & Dill, 260}, Participants estimated the amount

. ra
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of time they had spent playing actionfsdventure, fighting, role playing, sports,
and smatepy pames during the previeus week. For each genre, participants
reparted the following data on game play: (a) days per week, (b} hr per week, {c)
contexl, and (d) alone or with a pariner.

A five-item Game Experience Questionnaire was completed by the partici-
pants after game play. CQuestions were counterbalanced actoss participants and
sessions to control for order effects. Four guestions assessed emotional reactions
to game play. Participants responded to the questions “How enjoyable (or relax-
ing, arousing, or frustrating} did you find playing the video game today”? and
replied using a S-point Liker-type scale, ranging from L{nat af alf enjovable —
refoxing, arousing, or frustracing) o 3 (exremealy enjovable — ar refaving, arous-
ing, or frustrating). The fifth question asked participants to rate “How well did
you play in comparison to how well you wanted to play? from 1{ros at all like
{ wanied to play) to 5 (just like [ wanted 1o play).

The State-Trait Anger Expression Inventory (STAXT; Spiclberger, 1996) was
used to measure participants’ state and trait anger. The 10-item State Anger sub-
scale—which measures current feelings of anger—was completed after game
play during all three sessions o gape the impact of game genre and session on
feelings of anger. The entire 44-item STAXI was completed during Session 2 to

| examine the impact of game genre on subscale scores. The STAXT subscales have
i excellent reliability (o¢'s range from .74 w0 @ = 84) and validity (Spielberper,
1996). The Trait Anger subscale measures participants’ general expericnce of
anger, frustration, and unfaimess. The Anger-In subscale measures the tendency
to inappropriately refruin from displayving anger, The Anger-Out scale measures
the tendency toward explosive anger. The Anger Contral and Anger Expression

suhscales examine appropriate contml and expression of anger,

After game play dering Session 1, patticipants completed the 3E-item
Interpersonal Behavior Survey-Short Form (IBS; Mauger & Adkinson, 1993}, a
self-report inventory that measures Assertiveness ("L say what [ want to say in
most situations’), Aggressiveness (aggressive foelings and behavior, e.g., “Some
people think [ have o violent temper™), and Denial (reluctance to admit socially
undesirable behavior, ez, “T never make fun of people who do things T feel are
stupid™). The IBS has excellent tesi—retest (r = 90} and internal reliability
(Mauger & Adkinson, 1993). The TBS Aggression subscale was analyzed to
examine if game penre affected self-report of aggressive tendencies during
Session 1.

The Adjective Checklist (ACLY, is a 200-item measure. Three ACL subscales,
dominance (feelings of confidence, competence. mdependence, reliability, and
self-efficacy), aggression (feelings of irmtahility, hostility, and anger), and affili-
ation {used as filler), totaling 144 adjectives, were used in this experiment.
Participants completed the ACL afler game play during Session 3. They were
mstructed to mark the 10 adjectives that best deseribed their current mood. The

¥ 7
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ACL is a reliable measure of feelings of dominance and aggression (s mnge
from .65 to .76; Fekken, 1984). It was used to examine the effects of game genre
on sclf-reported feelings of aggression and dominance.

Game success scores were coded for cach participant from suminary statistics
displuyed on the sereen during game play. For those in the NBA condition, shot
percentage was used as the success score. For those in the ME and RE conditions,
the number of opponents defeated, divided by the number of opponents encoun-
tered, was used as the success score.

Procedure

Each participant was called the night before each session w remind them of their
appeintment and to remind them not o exercise, or ingest caffeine, nicoting, or
alcohol for 3 br hefore the session. Due to the lzbor intensive nature of the pro-
cedure, two research assistants (one male and one female) were present to run
cach sesgion.

During Session 1, parental consent and participant assent was obtained, The ado-
lescent's parent completed # demographic form, The parent was allowed o nspect
the lab but was not allowed o stay in the lab dunng the procedure. The lab was a
larpze room furnished with a desk, desk chairs, bookshelf, small writing table, equip-
ment table, recliner, 2 TV on a stand, and a Sony PlayStation. Each participant sat at
the writing table 1o complete the video game play survey. After completing the sur-
vey, participants moved to the recliner and the appropriate-sized blood pressure cuff
was attached to their left arm. The participant was asked 10 sit back, breath deeply,
and retax. After the participant had relaxed for 5 min. two resting heart me and
blood pressure measunes were taken, 5 min apart and recorded onto 2 data sheet.

Participants were familianzed with the assigned video pame; game and con-
troller commands were explained carefully. Participants were given 5 min to
practice using the controller, After familiarization, the participant played the
assigned pame for 15 min, a common amount of exposure in research on TV and
video gaimes. Heart rate and blood pressure measures were taken at 3, 8, and 13
min after game play began. (To avoid movement or isometric confounds, Fame
play was pauscd and the participant sat quietly while the blood pressure monitor
was engaged. The pame was restarted when the measure was complete.) After
cessation of game play, participants were mstructed o sit quictly and relax for
post-game hean mte and blood pressure measures. Heart rate and blood pressure
measures were gathered at 2 and 7 min after cessation of game play.

Afer the Jast cardiovascular measures were taken, the participant moved to the
writing table to complete the Game Experience Questionnaire (GEQ), the TBS,
and the STAXI State Anger subscale. Participants were informed that they would
complete the IBS only during the first session but that they would complete the
GEQ and State Anger Subscale during each session. The GEQ was completed
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first; the TRS and State Angrer Subscale were counterbalanced. Participants were
informed that they had completed the first session and were reminded of their
appointment time for the next week.

Session 2 was similar to Session I, except that the [BS was not adininistered
after game play. Following game play the participants completed the GEQ and
the entire STAXT at the writing table, The participants was told that they had com-
pleted Session 2 and reminded of their mext appointment. Session 3 resembled
Session 2, except that participants completed the ACL and State Anper Subscale
at the end of the session. Finally, participants were paid, debriefed, allowed to ask
questions, and thanked for their participation in the study.

RESULTS

Preliminary Analyses

Initial resting heart rate, systolic and diastolic blood pressure for each session:
ACL, STAXL, and IBS subscale scores; and game success scores were analyzed
for sex differences using ¢ tests. Although the likelihood of family-wise error
increases with numerous ¢ tests, these analyses had little power, so alpha was set

— b at p = 05, There was only one significant sex difference, males (M = 12541, 80
= 10.20) had higher initial resting systolic blood pressure during Session | (but
not Sessions 2 or 3} than females (A = 117.50, 80 = 9.54). As there were no other
sipnificant sex differences (p's range from 07 to 9], the data were collapsed
across sex for the remaining analyses.

We upsed several repeated-measures analysis of varance (ANOVAM 1o
ascertain that participants did not display cardiovascular desensitization 1o the
situation per se (rather than to video game play). We ran three repeated-measures
ANOWVAs {one for each cardiovascular measure} comparing the initin! resting
cardiovascular measures across the 3-week period with session as the repeated
measure and the second resting measure as the dependent variable. The results
wene nel significant, resting heart mte amd blood pressure did not vary across ses-
sion. We also examined postgame cardiovascular responses across the 3-week
perind using threa repeated-measures ANOVAS (one for cach meosure) with ses-
sion as the repeated-measure and the second postgame measure as the dependent
variable. The results were not significant, postgame heart rate and blood pressure
did not vary across session, That is, participants did not display cardiovascular
acclimation to the situation across the 3-week period.

We examined game play history in relation 1o the anger and aggression scale
scores, game experience variables, and resting cardiovascular arousal.
Correlations wene performed for ol gone expenence and by penre (ie., sction-
adventure [non-first-person-shooter), action-adventure | first-person-shooter],

e
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fighting, role play, sports, strategy, and total game experience), Only 3 of these
100 cormrelations (less than expecied due 1o family-wise error) were significant,
indicating that game play history was not related o the other variables. Thus,
game history was not considered in the analyses,

Came success was examined using a 3 (weekly session) = 3 (game genre)
mixcd-design ANOVA. Success did not vary significantly across session, bt did
vary dependent on game penre, Fi2, 38) = 1546, p < 001, 1 = 45, Pairwize
commparisons indicate that participants performed better when playing NBA (M =
62, 5E = 04; p < 01) and RE (M = .72; se = 04; p < 001 than MK (M = 44;
SE = 04).

Cardiovascular Responses

Three separate 7 (measures within session} = 3 (weekly sessions) = 3 (game
genre) mixed-design multivariate analysis of variance (MAMNOVAS) were used 10
examine three dependent variables—heart rate, systolic BE, and diastolic BE. The
seven cardiovascular measures (Two resting, three during play, and two following
play) taken during each of the three sessions and the three weekly sessions served
as the within-subjects factors, Game genre (ME. RE. or NBA) served as the
hetween-subject factor

With regard to heart rate, the MANOVA was significant for the main effect of
measure within session, Hotelling's Trace F(B, 33)=2.57, p < .05, 1% = .32, There
were po main effects for weekly session or game genre and no interactions,
Pairwise comparisons indicate that, across the experimental session, heart rate
decreased significantly immediately following the beginning of game play and
then increased significantly, retuming to baseline, as game play progressed. See
Table | for means and standard error for measure within session, collapsed across
weekly session, for all cardiovascular measures. Table 1 also contains p values for
the paired comparison follow-up tests for the measure within session main effecty
for heart rate and systolic B

In terms of systolic BI the MANOVA indicated significant main cffects of
both measure within session, Hotelling's Trace F(6, 33) =440, p< 01, 7= 45
and across weekly session. Hotelling's Trace {2, 371 = 6.68, p < 01, 13 = 27,
There was not # significant main effect of game genre and no significant interac-
tions. Pairwise comparisons used to follow-wp the main effect of measire within
sessfon indicate that systolic BP decreased significantly prior to game play,
increased significantly following cessation of game play, and decreased signifi-
cantly on the second postgame measure (see Tahle 1). Pairwise comparisons used
to follow-up the main cffect of weekfy session show that systolic BP decreased
significantly across the course of 3 weeks, Systolic BP was significantly lower
during Session 3 than during Session | (p < .001; see Table 2 for means and
standard error for weekly session for each cardiovascular measure},

&
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TABLE 1
Changes in HR, SBP, and DBP During Game Play
{Coliapsed Across Weakly Session)
I 2 £ 4 5 fi il
Resting | Resting I Play / Flay 2 Play 3 Poxt § Posr 2
HR T.In TI.5R T5.A4 T6.08 759 T7.A0 TRI12
{163} (1.65] (1.6} {1.55) (1.73) {1.56) {157
s8p 11944 115.41 115594 11463 [L5.05 121.16 113.75
{L.67) [ LA8) {1.44) (174 (1.77) {7.41) (1.46)
DB 69,28 65,36 6718 67.31 G763 67.6% 670
{124} (1.16) (116 .6 1.1 {109 (118}
1 — o< A0 pr 0 e = nA o 0
2 na. - n.s. s, n.s. s, pe 5
3 5, el — N5, n.s. ns. e M
i .5, =5 A . s, s, .5,
5 s, LES FEE-1 | FLE k] —_ LS, n.s.
] s, 5. pec 05 e M5 [(E —_ n.s.
T ns, I, PRl el [ 1Ls, —

Newe,  HR = Henrt eate: SBP = sysiodic blowd pressures DRP = diasiolic blood pressume; ns =
ot significant. Stendard error ks in pareatheses: p values fior SBP are above and HR are below the
centertine, DRP means o presested Tor informational parposes,

LS.

The third MANOVA showed that diastolic BP decreased significantly across
the three weekly sessions, Hotelling's Trace F(2, 37) = 668, p < 01, 2 = 2T,
Diasolic BP was significantly higher during Session 1 than during Session 2
(= 01} or Session 3 (p< 01), See Table 2 for means and standard emmor, There
were no main effects for measure within session or game genre. There were no
significant inferactions.

To specifically examine desensitization to active game play, three repeated-
measures ANOVAs (one for each cardiovasculor measere} were performed using
data points from mid-game play. The third cardiovasculsr measure taken during
game play, across cach session, served as the repeated-measure. See Table 2 for
means and standard emor, The results replicated those above. Heart rate did not
vary during game play across weekly session, There were main effects of weekly
session for both systelic BE, F(2. 39) = 4.14, p < .05, 17 = .18, and diastolic BF,
F{2, 39 =922 p < (01, 1 = 32. Pairwise comparisons indicate that systolic
BP during pame play was significantly higher during Session | than during
Session 2 (p < J05) or Session 3 {p < 05) but did not differ from Session 2 1o
Session 3. Pairwise comparisons show that diastolic BI? during game play was
significantly higher during Session | than during Session 2 (p < 001} or Session

g
L
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TABLE 2
SBPR, DBP, and HR by Weekly Sessicn
{Collapsad across Sassion and Active Game Play)

Sewsian Mesvicm 2 Krtsfowe 3
SHP fcallaped) 789 (1,54 111 {3.27) 11349 (1.67)
[3HP (cnllapscd) 9,38 (1.1 £6,9% (1,19 67406 (10.43)
HE {collapret) TLI3 [(1L.EN) TT.OS {193} THS0 (10
Ciame Play S8 118,26 (1.72) 11515 (1.E3) BI1M E2RI)
Giame Play DBP T0.22 (13K} 6507 (1.2%) 67.4% [ 1.06]
Cinme Play HR TR0 (1.82) T6.71 (212 77561 .59

MNete,  Standard erron; except for HE ol p'5 = 035, SBP = Svuolic blood pressure; DBP =
Diastolic blood pressure; HR = Heart Rate.
g sigmificant.

3 {p < .05). Further, diastolic BP was significantly higher during game play dur-
ing Session 2 than Session 3 (p < 05

Self-Repored Emolional Responses

A mixed-design, repested-measures ANOVA, with weekly session as the
repeated-measure and game genre 25 the between-subjects factor, was used w
examine STAXI State Anger subscale scores. The results indicated that state
anger did pot yary across sessions. The main effect of game penre was not sig-
nificant (See Tahle 3.

A MANCOVA, with game penre as the between-subjects variable, was used to
examine subscores on ACL Aggression, Affiliaton and Dominance; IBS
Appression; amd STAXT Anger-Out, Anger-in, Anger Control, Anger Expression,
and Trait Anger (See Table 3). This MANCOWVA was not significant,

TABLE 3
State Anger, Aggression, and Trait Anger by Game Genre
Tovtal NBA RE MK
Sezte Anger {Session 1) AR.T7 (4.1 47.1 (2.2} 483 (3.7} 49.9 (5.6)
e Anger (Sewaon 2} AR08 dan{1.T) 49,0 4.7 AHE (340
Stmle Anger (Session 3} 4.4 4.7 47.142T) 484 (3.1} 8T
IBS Agoression {Session 1) 52.3{23) 537 (12.8) 5231 568 (6.7)
STAXT Anger Chit (Session 2} SLEET 52.7{9.3) 496 (H.49) AR5
STAXI Anger In (Session 2) AL (3.3) 443 (10.1} 454 {1.6) 44.9(7.2)
ACL Agpression (Session 3) =XiHA9) =1.944.1) =23(2.9) =l 45

Nore. NBA = NHA Lives RE = Reddens Bl Director” Cu; ME = Moral Kombas, 1BS =
Interpersonad Belavior Survey-Short formy STAXI = Suare-Train Expression Inventory; ACL = Adjective
Checklist Simdord devigios are in parentheses, Megative nummbers indicale lnwer agrmessio.
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TABLE 4
Effects of Gamp Genre on Reportad, Frustration, Arowsal,
and Perception af Game Play

Muoeral Kowrelar Resident £val NBA Live
Frustration 241007 L4 (L 16D 152 ((LE6)
Aroasal 185 {018} 2570183 L9 ((LTR}
Played Well 260 {027 Z.R1{0.26) 3,659 (L26)

Newre. Btandord ermor are in parenthese.

Game Experence Questionnaire

The GEQ assessed emotional resctions to game play (e, “How enjoyable [or
relaxing, arousing, or frustrating] did you find playing the video game today?”
and “How well did you play in comparison to how well you wanted to play?7).
Responses to each GEQ question were analyzed using 3 (weekly session) x 3
(game condition) mixed-design ANOVAs, There were no significant main effects
{game genre or session) or interactions for how relaxing ot enjoyable participants
found game play. For the other variables (arousal, frustration. and perception of
game play}, there were significant main effects of game genne but no main effects
of weekly session and no interactions. See Tahle 4 for means and standard error
for the effects of game genre on arousal, frustration, and perception of game play.
Tukey HSD tests were used for post hoc analysis. In terms of frustration,
(2, 38) = 758, p < 01, post hoo tests indicate that the panicipants who played
NBA experienced less frustration than those who played RE {p < .058) or MK (p
< 01). Those whe played NBA Live also felt that they had played better, F{2, 38)
= 4.4, p = 01, those who played RE (p = 05) or MK (p = 05). RE elicited
greater feelings of arousal, F{2, 38) = 5.99, p < 01, than MEK (p < .01) or NBA
(< .05

DISCUSSION

We examined if adolescents displayed decreased cardiovascular and affective
responses to video game play across the 3-week period, Our hypotheses were that
adolescents would display: (o) cardiovascular and affective desensitization in
respronse o video game play across 3 3-week period and that this effect would be
greater for vicdent games; (h} increases in heart rawe and diasiolic blood pressure
and decreases in systolic blood pressure within each session and that this effect
would be greater for violent games: and (c) more state anger and greater cardio-
vascular reactivity after playing a violent game than after playing a sports game,
The first two hypetheses were partinlly supported. but game genre did not

_..I[I__“:._ —
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significantly affect cardiovascular reactivity, desensitization, or anger responses
o game play.

Specifically, in terms of desensitization, participants displayed decreased
systolic and diastolic blood pressure resctivily o arousing video game play
across the 3-week period. Participants displayed heart rate and systolic blood
pressure reactivity, but pot habituation, during each session of video game play.
There were noe differences in pregame resting or postgame recovery
cardinvascular measures across sessions, which indicates that participants did not
expericnce cardiovascular acchimation to the situation per se, but expressly 1o
video pame play. These findings ane consistent with earlier findings on the desen-
sitteing effects of film and TV (C. A, Amderson et al,, 2001; Ling ¢t al, 1989,
Thomas, 1982; Thomas et al., 1977, Among our sample, declines in blood pres-
sire DCrOLS sessions oocurred to active, arousing game play regardless of content.
These findings sugpest thatl—even with day-to-day exposure to a variety of
violent andfor arousing medis—repeated exposure to video game play resulis in
cardiovascular desensitization.

In addition to decreased blood pressure across sessions, there were also
significant variations in cardiovascular reactions o game play during each
session. Heart rate decreased significantly immediately after game play began,
which was likely an orienting response (e.g., Andreassi, 1980; Nance & Hov,
1996). As game play contineed, beart rate returmed 1o baseline and increased after
the cessation of game play. Likewide, Systolic BP decreased significantly in
anticipation of game play, remained low during game play, and increased signif-
icantly only after the cessation of game play, similar to Panes and Ballard (2002).
Together, these cardiovascular responses indicate parasympathetic nervous
system activity during game play and suggest that participants relaxed while
playing the game, regardiess of content, Increases in heart mte and blood pressure
immediately following pame play indicare increased sympathetic nervous system
activity, perhaps due to frustration related to having 1o stop in the midst of enjoy-
able game play (Kukleta, 2000 Nance & Hoy, 1996; Palomba, Sarlo, Angrilli,
Mini, & Stegagno, 2000,

Though cardiovascular responses changed across the course of the experiment,
self-reponed feelings of anger and aggression did not vary by genre or across
session. The participants had low mean anger and aggression scores and litthe var-
ance in these vanables, suppesting that our sample had low Tevels of dispositionad
anger and agpression, leaving little mom for decreases in anger across time.
Because dispositional anger and aggression moderates responding o violent videno
pames (eg, CoA Anderson & RBushman, 2001; C. A, Anderson & Dill, 1999),
greater effects of game genre or violent content might be found among adolescents
with higher levels of dispositional amger or aggeession. Replication of the
experiment with a clinical sample would be beneficial in answering this guestion.
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Though game genre had little impact on most of the variables examined
(i.e., cardipvascular responses, anger, or aggression], the violent pames (fighting
and horror) elicited more frustration than the basketball game. Participants who
played the basketball game also had better performance scores and reported being
more satisfied with their game play than those who played the fighting or homor
game, This suggests that the violent games were more difficult 1o play and, sub-
seguently, more likely to elicit negative emotion, Finally, the horror game elicited
more self-reponed arousa] than either the fighting or baskethall game. RE might
be perceived as mote arousing because it has a story line, whereas the other
games do not That s, players may “pet inlo” RE more than pames that are
comprised of discrete contests. Also, more sudden, frightening events ococur
during RE—for example, zombies that appear dead reach uwp and prab the
protagoenist’s foot and rabid dogs abruptly jump throwgh windows o attack the
pritagonis. These events might be perceived as more srousing than the more pre-
dictable events in the fighting or haskethall game, 5o, even though the partici-
pants did not show differing cardiovascular responses o the different game
genres, their perceptions indicate that the violent games made them feel more
frustrated and aroused. Some studies have indicated that pame genre or level of
violence aftect players” mood and behavior (e.p.. Ballaed & Lineberger, 1999;
Ballard & Weist, 1996; Panee & Balland, 2002), while other studies (e.g., Funk
et al,, 2003; Scott, 1995; Winkel et al,, 1987) have not found that game penne
affects behavioral responding. These inconsistencics could be due to a variety of
factors, including differences in pame stimuli. paticipant population, procedures
andfor measures.

A few potential weaknesses in this study should be addressed. First, the
sample was relatively sinall and, while representative of the area, homogenous.
However, given difficulty of recriting adolescents from this rural Appalachian
community, we were pleased with the success of our recruitment and retention
efforts, Second, the sample was not halanced for gender. we had the unusual
circumstance of having a preponderance of male volunteers. As this gender dis-
parity reflects a “real world” difference in the propertion of male and female
adolescents who are gamers (Funk, 1993; Kubey & Larson, 19907, this is likely
10 increase extemal validity.

Several strengths of this study also warrant discussion. First. this study is one
of few to employ a bricf longitudinal design to examine the effects of video game
play. Thus, the results yield imponant information about the extended effects of
gome play that cannot be examined in a single session, Second, it 15 improhahle
that horedom with the games or acelimation to the situaton, rather than desensi-
tization to gune content per se, was related to cardiovascular and behovioral
desensitization, as: (a) resting cardiovascular measures did not decrease from session
to session, (b} responses to the GEQ indicate equivalent enjoyment of the game
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across sessions, (o) i is unfikely that plavers would become bored with a game
after 45 min of game play, and {d) the procedure differed slightly from session o
session to prevent boredom. Third, we had excellent retention across the course
of the study. Fourth, we employed multiple measures, scross mulliple domains,
o assess cardiovascular and emotional responding 1o gaine play. Finally, we
examined a population—those in middle adolescence—for whom there has been
concern regarding the impact of video game play.

Future rescarch should focus on both the immediate and long-term physio-
logical and behavioral responses to video games and other media (i.e., music,
TV: McNamara & Ballard. 1999). [n terms of physiological factors, additional
cardiovascular measures, such as vagal tone and heart rate variahility (e.g.
Beauchaine, Garmer. & Hagen. 2000; Donzella, Gunnar, Krueger, & Alwin,
2000} should be wsed in future studies, Such measures will aid in teasing apart
the impact of sympathetic and parasympathetic nervous system influences on
reactivity and desensitization. In addition, hormonal indicators of physiological
reactivity and amousal, such as cortisol (Dongella et al., 20000 or lestosterone
levels {Sanchez-Martin et al., 2000)) should be incorporated into future studies.
Furthermore, because individeal difference factors appear to moderate
responses to violent video games (Funk et al., 2003; Slater, 2003), responses to
pame play should be examined in relation to trait levels of anger, aggression,
and empathy among participants (al” Absi, Bongard, & Lovallo, 2000; Anderson
& Dill, 2000, Donzella et al., 2000). In addition, affective and behavioral
responding should be examined more thoroughly across various game penres,
taking violence, action, character gender, and other salient variahles inio
account.

In summary, our results suggest that adolescents display cardiovascular
desensitization to exciting video game play over time, regardless of game
genre, As the desensitizing cffect of game play is likely to have both cognitive
and behavioral effects, our resulis have a variety of practical implications for
educators and parents. At the Jeast, we would expect desensitization to game
play to be related 1o a desire to play pew andfor increasingly arousing snd
aggressive games, Our results suggest that participants become desensitized o
the fevel of activity in video games, which may lead them to want more active
and perhaps. more realistic or more violent, games or other activities. Thus,
these participants are likely to be less reactive to the action, gore, or violence
in other games and in other contexts, such as TV shows, Our resulls also
indicate that video game play per se might be relaxing for adolescents but that
cessation of game play increases arousal. If so, increased arousal and negative
affect after gome play—rather than during game play—may be related to
increased interpersonal agpression after game play (C. A, Anderson & Dill,
2000; Panee & Ballard, 2002).




012allard-ed. gxd

e

10142008 05:37 Page 133

{it}

KREPEATED EXPOSURE TO VIDEO GAME PLAY 339

ACKNOWLEDGMENTS

This project was supported by a grant from the Cratis D, Williams Graduate
School at Appalachian State University.

REFERENCES

al*=Absi, M., Bongasd, 5., & Lovallo, W, R, (3000, Adreeoconiceirogin responses o imerperionsl
Lffects of ovenl anger expression style and delensivensss. Inmlemational Joumal of
Paychophysiology, 37, 257-265,

Anderam, C. A (1997), Bffects of violent movies and tmil iertability on hostile Feelings amd
aspressive thoughts. Agoressive Befriog 23 161-1T5

Anderson, C. A, Benjamin, I, A. 1, & Banholow, B. D, (1998}, Does the gun pull the tigger?
Awvtomatic priming effects of weapon piciures and weapon nemes. Prychologfonl Seience, 9
ANA-314.

Andesion, C A, & Bushman, B, 1 (2000} Eflacis of vielent video gomes on aggressive behavior,
apgressive eognilion, aggressive allect, physiological amaisal, and prosecial behavien A mete-
anedyiic review of the wiennfic leranme, Poctedogicoad Science, 12, 353-359,

Anderson, C, A, & Bushmen, B, J, (2002}, Human appression. Amma! Review of Peycholegy, 53,
a7-51.

Anderam, C A, & Dill, K. B (206000, Video games and aggressive thoughts, feclings, and behavior
in the Bboratory and in life. fourral of Persoraliny and Soctal Povchology, 78, T72-790.

Arcderswom, [ R, Hoston, AL C, Schmim, K. L Lineharper, 11 1., & Wrighe, 1. C. (2001}, Early child-
hond tefevision viewing and odolescent behavior, Monsgraphs of the Sociery for Researci in Child
Developmeny, 66 (1, sertal no, 264

Andreassi, 1. L, (19800, Pevchophysiodogy: Humen belavior and physiofagical response, New York:
Oxford University Pross.

Ballard, M. E., & Hamby, B, H, {2003}, Weapons priming? The elfects of video game periphemls.
Paper presented at the 70th meeting of the Society for Research in Child Development, Tampa, FL,
April, 2003,

Ballard, M, B, & Linehesger, B (19%99). Vides game violence and confederte gender: Bilects on
rewand and punishment given by college males. Sex Rodes, 41, 541-558.

Ballard, M. E, & Wiese, I B {1996), Moral Eormbai™: The effects of violent videogame play on
males” hostifiny oo cardiovascular responding, Jorrral of Applied Social Prycholagy, 26, 171=THL

Bamdura, A {19770 Soedal fearning theory, Englewoad CLffs, WI: Prosice-Hall

Bepochaine, T, B, Ganner, 1, Hagen, B, (20000, Comorbid depression and heart rate verigbility as
predicioss of aggressive omd hypemelive symptom mosponsiveness during inpalien! treatmaent of
conduct-disosdered, ADHD boys. Appressive Belavion 20, 425441,

Berkowite, L. (1998). Frosiration-oggression hypothesis: Examinuion and reformulngion,
Payehalogioal Bullerin, 106, 59-73.

Blascovich, L (1990). Inividieal differences in physiological prowsal sl perceplion ol crossal
Missing links i Jamesion notions of aresal-tased behovivr, Personality and Secial Psychalogy
Bullerin, 16, B65-6T5.

Bushroam, B, X, (1998). Priming affects of media violenee on the accessibility of agpressive constricts
in memory. Persorality and Secin! Prchology Bullerin, 24, 537-545.




¢l1Ballard-ed.gxd

10/14/2006 05:37 Dage 140

¢

340 BALLARD, HAMBY, PANEE, NIVENS

Catvert, 5. L., & Tan, 3. {1944 Impaci of virtual reality on young adult’s physiologicnl aroesal and
sopressive thoughts: Interoction versns observation. Joaemal of Appiled Developmesral Peovehology,
15, 125-138.

Canzry. Iv. I, Spiteberg, B. H., & Semic, B A. (1998} The expericnce and expression of anger inder-
personal senimgs. In B2 AL Anderson & L. K Goerrero (Bds. ), Handbewrk of coremmicarion and
emotion: Research, teory, applicarions, and confexts (pp, sxx=-3x5L Sun Diegoe Academic.

Denzeila, B, Guonag, M. B, Kroeger, W K, Alwin, 12000}, Cortisol and vagal fone responses o
competitive challenge in preschoslers: Associotons with remperament.  Develigrmentad
Poyehobiology, 37, 209-2210,

Drrabman, K., & Thomas, M. H. (1974). Does media violence increase children's toleration of real-
lifie aggressionT Developmenial Pryehedogy, 10 418421,

Fekken, G C, {1984} Adjective check lise Revies, In I 1. Beyser & B O, Sweetland (Tads), Tesr
eritigues {vod, |, pp. 34-=$6). Kansas Cley, MO: Tea Corporation of Amercs.

Ferk, J. B, (1993}, Reevolusting the impact of video gumes, Clinical Pedintres, 32, B6=5(,

Funk, 1. I, Buchman, D, T, Jeuks, 1, & Bechiold, H. (2003}, Playing viedent video games, desen-
sitication, and moral evaleation in children. fowread of Applied Developmenta! Prvchology, 24,
4153436,

Cimssran, [ (20000, Teaching Kids to kifl, In B 5, Moser & O B Frantz (Bds ), Shocking visdence:
Yourh perpemnarors and victims—A mdnidisciplingey. perspective (pp. 17-32). Springheld. IL:
Charles €. Thomas Poblisher.

Jein, AL, Schmadt, T, F M. Johoston, [ W, Brabant, (G, & von o Mushlen, A (1999, The
relationship between heart rate and blood pressure reactivity in the luboratory and in the Teld:
Fvidence using continsows measures of blosd presare, heart mie and physical activary. Jowrnal of
Powchophvsiology, 12, 362-375,

Kby, B, & Larson, B (199600 The use ard expenence of the pew video media among chbdren and
young sdelescents. Communication Research, I7, 107-130,

Kukleta, M. (20060, Experiential component of an emotional response induced by menal image of
uncontrullable threat in healthy volunteers. Homeestatsis in Health and Disevse, 40, 106-108.

Limz, [, Donnersizin, E., & Adams. 5. M. (1989). Physiological desensitization ond judgments aboat
female victims of violence. Human Commurreniior Rexearcl, 14, 500-522,

Macger, P! A, & AdRinsom, 1. B (19800, fnterpersongd befavior survey mennal, Los Angeles, CA:
Westem Psyehological Services.

MeMomarn, L., & Ballacd, M. E. {1499). Resting arowsal, sensation sseking. and musie prelerence.
Cremediv, Sectal, and General Posohology Monographs, 125, 229-250,

Muditor, F, & Hirsch, K. W. {1994}, Chaldren's toleratton of real-life aggression afies exposure to
medhia violznce: A replication of the Drobman ond Thomas stodies. Ohild Sneefy Jowemal, 24,
191-207.

Nance, P. W, & Hoy, C. 5, G (1996), Assesamend of the aulonomss nervoas system. Physica!
Medicine and Behabilitation, 19, 15-35,

O (ol b Trcrraerion mend. Veenon Hills, 2 Cgon Healtheare.

Prlomba, I3, Sarlo, M., Agrilli, A., Misi, A, & Stegegno, L. (000), Cordioe responses associnled
with affective processing of unplessant Film stimmli. feteenationad Jowenal of Povchopfysiolagy,
36, 4557,

Fuanee, ., 1, & Bailand, ML (206025, High versus low gggressive priming dining video ganwe min-
ing: Effeets on gome violener, state aflicet, hear rate, and hlood peessure. Jowrnad of Appdied Social
Proychalogy, 52, 2458-2472

Potter, T W, & Smith, 5. (2000} The context of graphic porrayals of ielevision vielenee. Journal-of-
Browsdeanting o Electronic: Medlia, 4, 300323,

Rule, B. K., & Ferguzon, T. 1 (P986), The effects of media vicleree on attitlodes, emdions, snd cog-
s, Sowred of Secdod Toues, 42, 20250,



D1Ballawd-ed gued

10/14 /2006 05:317 Page 341

REFEATED EXPOSURE TO VIDED GAME PLAY an

Sencher-Martin, 1, R, Fane, B, Abedo, 1, Cordas, T, Brain, B R, & Azpiros, A0200K0), Relating
lestosferone levels and [ree play social behavior in male and fermle preshool children.
Poychemesroendocrinalogy, 25, 7137835

Scols, D, {1995). The effect of video games on Feclings of aggression. Jowrmad of Poycholagy, 129,
121-132.

Sherry, J. L. (200}, The effects of violent video gomes on aggression: A meta-onedysis, Meran
Covrrmininleation Rexeanch, 27, 409411,

Staser, M. 1 (200, Alienation, aggression, amd sensation seeking as predictors of odolescent nse of
viobend film., computer, and website content. Josricd of Commuafeation. 55 105121,

Sloeer, M. B Heory, Ko T, Swaim, B C, & Anderson, Lo L. (20031, Vielent medie content and
agpressdveness in mldescenis A downwnnl spiral model. Comminmiranon Reseanch, 20, T13-736.

Spider, E., Bollord, M. E., Curtin, L., & Zrull, M. C. (2004}, Mesic preference, candiovasculir rese-
tiviry, and seosation secking among males and females in emerging adulthood, Marescripl undes
TEVIEW,

Spielberger, O T (1996} Srase-rraly anger expression nyentory profesaongl Momal, Odessa, Pl
Prychodopicn] Assessment Resounces,

Thenmas, M. H. (1%H2), Physiolegical pmoasal, exposure o o elatively lengthy aggressive filin, and
aggressive belavion, Jowrnsd of Reseanch in Personalitg, 16, T2-51,

Thanas, M. H., & Drabman, R. 5. (1%75). Tolerntion of real lifis aggression o5 a funcrion of exposanz
to tebevised vielence and age of subject, Mernll-Pulmer (Mrarterly, 20, 227253,

Themas, M, H., Homen, B W, Lippeecotr, B O, & Dabman, B 5 (19770, Desensitization o
portrayals of real-fife ogorosion 05 o function of exposure o lelevision violence Soamal of
Fersonality anel Social Pochology, 35, 450458,

LS, Boren of the Census, (May 200013 Profiles of generad demagraphic charecteristies: 00
census of popudation and howsing—Nosth  Caroling, Betrieved  July 24, 2000 from
harpiffwrww Toensus, govicensus 2000/ dotnsctsidemogmphic_profile/Nonb_ CarelingZ2kh37.pdi

van Schic, B. G, & Wiegman, O. {1997} Children and videogames: Lebure activities, aggression,
secial integration, and sehool performance. dournal of Applicd Social Prychology, 27, 1175-115%4,

Winkel, M., Novak, I M., & Hopson, H. (1987}, Personality lactors, subject gender, and the eflfects
of apgressive video garmes on aggression o adolescents, Jourmad of Research in Peesonality, 21,
211-223,



