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The Psychophysiology of James Bond: Phasic Emotional Responses to

Helsinki School of Economics

Helsinki School of Economics

Copyright 2008 by the American Psychological Association
1528-3542/08/$12.00 DOI: 10.1037/1528-3542.8.1.114

BRIEF REPORTS

Violent Video Game Events
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The authors examined emotional valence- and arousal-related phasic psychophysiological responses to
different violent events in the first-person shooter video game “James Bond 007: NightFire” among 36
young adults. Event-related changes in zygomaticus major, corrugator supercilii, and orbicularis oculi
electromyographic (EMG) activity and skin conductance level (SCL) were recorded, and the participants
rated their emotions and the trait psychoticism based on the Psychoticism dimension of the Eysenck
Personality Questionnaire—Revised, Short Form. Wounding and killing the opponent elicited an increase
in SCL and a decrease in zygomatic and orbicularis oculi EMG activity. The decrease in zygomatic and
orbicularis oculi activity was less pronounced among high Psychoticism scorers compared with low
Psychoticism scorers. The wounding and death of the player’s own character (James Bond) elicited an
increase in SCL and zygomatic and orbicularis oculi EMG activity and a decrease in corrugator activity.
Instead of joy resulting from victory and success, wounding and killing the opponent may elicit
high-arousal negative affect (anxiety), with high Psychoticism scorers experiencing less anxiety than low
Psychoticism scorers. Although counterintuitive, the wounding and death of the player’s own character
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may increase some aspect of positive emotion.
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We know very little about phasic emotional responses elicited
by violent video game events, although they might mediate the
potential harmful effects of violent games (Ravaja, Saari,
Salminen, Laarni, & Kallinen, 2006). Several (although not all)
authors have concluded that there is a causal relationship between
violent video game play and aggressive behavior, cognitions, and
affect (for meta-analyses, see Anderson, 2004; Anderson & Bush-
man, 2001; for an alternative meta-analysis, see Sherry, 2001).
Violent games may elicit not only self-reported aggressive affect
(i.e., feelings of anger or hostility) but also anxiety (fear; Anderson
& Ford, 1986). An apparent limitation of the studies using self-
report to measure emotional responses is that they neglect the fact
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that different game events may elicit different, even opposing,
emotional responses (Ravaja, Saari, Salminen, et al., 2006). Prior
studies have also shown that exposure to violent video games
increases physiological arousal (e.g., Ballard & Weist, 1996; for a
meta-analysis, see Anderson & Bushman, 2001). However, these
studies have used tonic measures (e.g., 1-min mean physiological
values) that give no information on responses elicited by specific,
instantaneous game events.

The present study was designed to examine phasic psychophys-
iological responses indexing emotional valence and arousal elic-
ited by violent events in the first-person shooter video game
“James Bond 007: NightFire.” Facial electromyographic (EMG)
activity over zygomaticus major and corrugator supercilii was used
to index positive and negative emotions, respectively (e.g., Lang,
Greenwald, Bradley, & Hamm, 1993; Ravaja, 2004a), and orbic-
ularis oculi activity was used to index positively valenced high-
arousal emotions (Ravaja, Saari, Kallinen, & Laarni, 2006;
Witvliet & Vrana, 1995). Electrodermal activity (EDA) was used
as an index of arousal (Ravaja, 2004a). Obviously, violent video
games (e.g., first-person shooters) involve at least two different
types of events that might elicit differential emotional responses:
(2) The player (or player’s character) wounds or kills an opponent
and (b) the opponent wounds or kills the player’s character. Given
that wounding or killing an opponent represents a victory and a
success in the game (and in a real gun fight), these events might
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elicit positively valenced arousal as indexed by facial EMG activ-
ity and EDA (Hypothesis 1a). However, the deeply ingrained
moral code says that injuring or killing another human being is
wrong, and symbolic aggression enacted by the player may elicit
anxiety (see Anderson & Ford, 1986). Therefore, an alternative
hypothesis would be that wounding or killing an opponent would
elicit negatively valenced arousal (i.e., anxiety) as indexed by
increased EDA and corrugator EMG activity and decreased zygo-
matic and orbicularis oculi activity (Hypothesis 1b).

Individuals scoring high on the Psychoticism dimension of the
Eysenck personality scales are impulsive, sadistic, hostile, aggres-
sive, unemotional, and lacking in empathy (H. J. Eysenck &
Eysenck, 1991). In comparison with other people, high-
psychoticism individuals perceive media violence as less disturb-
ing and violent yet more humorous (Bruggemann & Barry, 2002;
Gunter, 1983). Given the indicated trait specifications of psychoti-
cism, we expected that, compared with low Psychoticism scorers,
individuals scoring high on the Psychoticism scale would exhibit a
more positive, or less negative, emotional response to wounding
and killing an opponent as indexed by facial EMG activity (Hy-
pothesis 2).

Wounding or killing of the player’s character by the opponent
may be a threatening event and represents a failure in the game.
Therefore, these events would ‘be expected to elicit negatively
valenced emotions (j.e., anxiety, anger, or depressed affect) as
indexed by an increase in corrugator EMG activity and a decrease
in zygomatic and orbicularis oculi activity (see, e.g., Ravaja, Saari,
Kallinen, et al., 2006; Hypothesis 3a). Anxiety and anger would be
associated with an increase in EDA (high arousal), whereas de-
pressed affect would be associated with decreased EDA (low
arousal). However, although at first counterintuitive, it is also
possible that these events elicit: positively valenced high-arousal
emotion as indexed by an increase in zygomatic and orbicularis
oculi EMG activity, a décrease in corrugator activity, and an
increase .in EDA (Hypothesis 3b). That is, we have previously
found that positively valenced high-arousal emotion, as indexed by
facial EMG and EDA responsesf, is ‘elicited when, in the (nonvio-
lent) video game “Super Monkey Ball 2,” the player’s character, a
monkey, falls off the edge of the game board hanging in the air into
the depths, even though this event represents a clear failure
(Ravaja, Saari, Salminen, et al., 2006; see also Ravaja et al., 2005).
Given that the player knows that it is only a game, events that, in
the real world, are perceived as threatening may be perceived as
positively challenging.

Method

Participants

Participants were 36 Finnish undergraduate students (25 men
and 11 women; age range = 2030 years). All participants played
video or computer games at least once a month. They participated
in return for three movie tickets.

Video Games

We used two video games: “James Bond 007: NightFire” (Elec-
tronic Arts Inc., Redwood City, CA) and “Super Monkey Ball 2”
(Sega Corporation, Tokyo; nonviolent control condition). The

games were played with the Nintendo GameCube (Nintendo Co.,
Ltd., Kyoto, Japan) and were presented on a screen using the
Panasonic PT-LC75E Multimedia Projector. The image size was
114 cm (width) X 85 cm (height), and the distance between the
player’s eyes and the screen was about 200 cm.

“James Bond 007: NightFire.” In this game, the player acts as
James Bond, a secret agent, and has to use different weapons (e.g.,
pistol, rifle, assault rifle) and spy craft gadgetry. As Bond, the
player operates in the snow-capped French Alps to defeat the
criminal mastermind Rafael Drake. The practice session was
played at the “operative” difficulty level, and the two actual game
sessions, easy and difficult, were played at the “agent” and “00
agent” difficulty levels, respectively. The game is played from the
first-person view and contains realistic graphics. When the play-
er’s character wounds an opponent, the opponent cries out with
pain and his body movements indicate that he was hit. When the
player’s character kills an opponent, the opponent cries out with pain
and falls down. When the player’s character is wounded, the (first-
person) view pulsates with reddish light for a while, the player
receives haptic feedback (control paddle vibrates), and an indicator in
the corner of the game screen shows a reduction in the vitality of the
player’s character. When the player’s character is fatally hit, the
player receives haptic feedback (control paddle vibrates), all actions
are disabled, and transparent (red) blood begins to flow down from the
top of the player’s view (game screen) eventually tingeing the whole
view red (this takes about 6 s).

“Super Monkey Ball 2.” - The game takes place in a surrealistic
world with bright colors and includes a game board hanging in the
air and a cute little monkey (i.e., player’s character) trapped in a
transparent ball. The player’s task is to tilt the board to roll the ball
toward a particular goal without falling off the edge of the board
into the depths. The player needs to avoid obstacles and pick
objects (e.g., bananas) as the monkey rolls around the stages.

Procedure

After a brief description of the experiment, each participant gave
their written informed consent. Electrodes were then attached, and
the participant was seated in a comfortable armchair in a dimly
illuminated room, followed by a rest period of 7 min. The partic-
ipants played four different video games in random order. There
were three 5-min game sessions for each of the four games: a
practice session and two actual play sessions (i.e., easy and diffi-
cult). In the present study, we used only data from “James Bond
007: NightFire” and “Super Monkey Ball 2.” The participant was
told that the three best male and female gamers would be awarded
one movie ticket as a bonus.

Measures

Mood during game playing. We defined mood in terms of the
following five affective feeling states: joy, pleasant relaxation,
fear, anger, and depressed feeling. We constructed two- or three-
item scales consisting of affect terms to assess the affective feeling
states (see Ravaja, 2004b; Watson, Wiese, Vaidya, & Tellegen,
1999). Specifically, the items were as follows: joyful, lively, and
enthusiastic (joy); relaxed and calm (pleasant relaxation); fearful
and nervous (fear); angry, annoyed, and aggressive (anger); and
depressed, tired, and dull (depression). The participants were asked
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to indicate the extent to which they felt this way during the
preceding game. Each item was rated on a 7-point scale ranging
from 1 (not at all) to 7 (extremely much).

Psychoticism. Psychoticism as a personality trait was mea-
sured with the Psychoticism scale of the Eysenck Personality
Questionnaire—Revised, Short Form (S. B. G. Eysenck, Eysenck,
& Barrett, 1985). The Psychoticism scale includes 12 items (e.g.,
“Would you like other people to be afraid of you?” and “Do you
try not to be rude to people?” [reverse scored]) that require a
yes—no response (Cronbach’s o = .65). On the basis of a median
split of the total Psychoticism score (separately by gender), par-
ticipants were identified as belonging to either a high-psychoticism
group or a low-psychoticism group.

Physiological Data Collection

Facial EMG activity was recorded from the left corrugator
supercilii, zygomaticus major, and orbicularis oculi muscle re-
gions, as recommended by Fridlund and Cacioppo (1986), using
surface silver/silver chloride (Ag/AgCl) electrodes with a contact
area of 4 mm diameter (Med Associates Inc., St. Albans, VT).
Electrodes were filled with TD-240 electrode gel (Med Associates
Inc). The raw EMG signal was amplified, and frequencies below
30 Hz and above 400 Hz were filtered out using the Psylab Model
EEGS8 amplifier (Contact Precision Instruments, Boston). The raw
signal was rectified and integrated using the Psylab INT8 contour
(Contact Precision Instruments) following integrator (time con-
stant = 50 ms).

Skin conductance level (SCL) was recorded with the Psylab
Model SC5 24 bit digital skin conductance amplifier (Contact
Precision Instruments), which applied a constant 0.5 V across
Ag/AgCl electrodes with a contact area of 8 mm diameter (Med
Associates Inc.). Electrodes were filled with TD-246 skin conduc-
tance electrode paste (Med Associates Inc.) and attached to the
middle phalanges of the ring and little fingers of each participant’s
nondominant hand after hands were washed with soap and water.

The digital data collection was controlled by Psylab7 (Contact
Precision Instruments) software, and all physiological signals were
sampled at a rate of 500 Hz.

Video Recording of the Game

During the game, the output signal (video and audio) from the
GameCube was stored as digital video (25 frames/s) with the V1d
Random Access Video Recorder/Player (Doremi Labs, Inc., Bur-
bank, CA). The recorded video image of the game screen was in
time synchrony with the physiological data with a one-frame
(40-ms) accuracy.

Event Scoring

The exact onset times of predefined game events were determined
by examining the played games, frame by frame, using V-ToolsPro
2.20 software (Doremi Labs, Inc.). We scored the following game
events from “James Bond 007: NightFire”: (a) The player’s character
(James Bond) wounded an opponent with a gun (Opponent Wounded
event, mean f = 20.8, range = 5-38), (b) the player’s character killed
an opponent with a gun (Opponent Killed event, mean f = 16.1,
range = 3-27), (c) the player’s character was wounded from gunfire
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(Bond Wounded event, mean f = 27.0, range = 7-73), and (d) the
player’s character was killed by an opponent’s gunfire (Bond Killed
event, mean f = 1.8, range = 0-8). One nonviolent game event was
scored from “Super Monkey Ball 2”: The monkey picks a banana
(and the player earns points; Picking a Banana event, mean f = 24.1,
range = 7-52). None of the events was systematically preceded or
followed by other events.

Data Reduction and Analysis

Mean values for the psychophysiological measures were derived
for one 1-s epoch before each event (Second 1) and for six 1-s
epochs after event onset (Seconds 2-7). Logarithmic transforma-
tions were conducted for physiological data to normalize the
distributions. The data were analyzed by the linear mixed-models
procedure in SPSS with restricted maximum likelihood estimation
and a first-order autoregressive covariance structure for the resid-
uals. When examining the main effects of game events, the diffi-
culty level, sequence number of an event, and second were se-
lected as factors, and a fixed-effects model that included the main
effects of these variables was specified. When comparing the
responses elicited by violent and nonviolent events, (type of) event
was also selected as a factor, and the main effect of event and the
Event X Second interaction were added to the fixed-effects model.
Furthermore, when examining the interactive effects of psychoti-
cism and game events on physiological activity, the dichotomized
Psychoticism score, difficulty level, sequence number of an event,
and second were selected as factors, and a fixed-effects model that
included the main effects of these variables and the Psychoti-
cism X Second interaction was specified.

Event-related changes in physiological activity were tested us-
ing the following contrasts: (a) Second 1 versus Seconds 2 to 7
(Contrast 1), (b) Picking a Banana versus Opponent Wounded X
Second 1 versus Seconds 2 to 7 (Contrast 2), (¢) Picking a Banana
versus Opponent Killed X Second 1 versus Seconds 2 to 7 (Con-
trast 3), and (d) Low Psychoticism versus High Psychoticism X
Second 1 versus Seconds 2 to 7 (Contrast 4). In some cases,
physiological responses were of a relatively short duration and not
captured by Contrast 1. In these cases, post hoc contrasts based on
visual inspection of the response curves were used.

Results

When comparing fear ratings with other mood ratings, game
playing was found to elicit more fear (M = 3.9) than anger (M =
2.7), depressed feeling (M = 1.8), or pleasant relaxation (M =
3.0), Fs(1, 37) = 39.53,70.84, and 5.42, ps < .001, < .001, and =
.026, respectively; however, it elicited more joy (M = 4.5) than
fear, F(1, 37) = 541, p = .026.

Opponent Wounded

Main effects. Table 1 shows a summary of contrast analyses.
Contrast 1 showed that SCL increased in response to the Opponent
Wounded event with a peak increase at Second 5 (4 s after event
onset; p < .001). In addition, Contrast 1 indicated that the Opponent
Wounded event prompted a steep decrease in zygomaticus major and
orbicularis oculi EMG activity (ps < .001). Contrast 2 confirmed that
zygomatic and orbicularis oculi responses elicited by the Opponent
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Table 1
Summary of Contrast Analyses

Variable Contrast estimate

SE df t

Opponent wounded event

Skin conductance level

Contrast 12 —0.01 0.00 38.53 —5.68""
Zygomatic EMG

Contrast 12 0.81 0.06 307.42 13.12™

Contrast 2° -1.11 0.07 677.45 —1527""
Orbicularis oculi EMG

Contrast 1* 0.41 0.06 362.76 7.32"

Contrast 2° -0.88 0.07 812.29 —12.87"""

Contrast 4° 0.32 0.10 365.42 3.19™

Opponent killed event

Skin conductance level

Contrast 1* -0.01 0.00 38.04 —3.40™
Zygomatic EMG

Contrast 1° 0.86 0.07 256.40 12,27

Contrast 3¢ -1.18 0.08 631.44 -15.11""

Contrast 4° 0.35 0.12 252.06 2.82"
Orbicularis oculi EMG

Contrast 12 0.59 0.06 278.60 9.74™"

Contrast 3¢ -1.03 0.07 730.01 —-14.35""

Contrast 4° 0.32 0.11 276.23 2.99™

Bond wounded event

Skin conductance level

Contrast 1 -0.01 0.00 41.00 —7.28"
Zygomatic EMG

Contrast 1 0.24 0.06 472.49 3.97

Contrast 1a° -0.04 0.02 472.49 -2.90™
Corrugator EMG:

Contrast 12 0.27 0.05 459.19 576"
Orbicularis oculi EMG:

Contrast 12° -0.05 0.01 568.78 —3.35""

Bond killed event

Skin conductance level

Contrast 12 -0.03 0.01 26.69 -3.02"
Zygomatic EMG:

Contrast 1bf -1.05 0.46 51.30 -2.25"
Corrugator EMG:

Contrast 12 1.60 0.25 62.54 6.28™"
Orbicularis oculi EMG:

Contrast 1bf -1.22 0.49 73.78 -2.51"

Note.  Only statistically significant contrasts are reported. EMG = electromyographic.

* Contrast 1 source: Second 1 vs. Seconds 2-7. ® Contrast 2 source: Picking a Banana vs. Opponent Wounded X Second 1 vs. Seconds 2-7. © Contrast
4 source: Low Psychoticism vs. High Psychoticism X Second 1 vs. Seconds 2-7. ° Contrast 3 source: Picking a Banana vs. Opponent Killed X Second
1 vs. Seconds 2-7. ©Contrast 1a source: quadratic trend across Seconds 1-4. fContrast 1b source: quadratic trend across Seconds 1-7.

Ak

"p<.05 Tp<.0L p <.001.

Wounded event were significantly different from those elicited by the
(nonviolent) Picking a Banana event (ps < .001); that is, the Picking
a Banana event elicited a pronounced increase in zygomatic and
orbicularis oculi activity. There were no significant event-related
changes in corrugator supercilii EMG activity.

Moderating effect of psychoticism. The Opponent Wounded
event tended to elicit a less pronounced decrease in zygomatic
EMG ‘activity in high Psychoticism scorers compared with low
Psychoticism scorers, although Contrast 4 failed to reach statistical
significance (p = .070). In addition, Contrast 4 showed that the
decrease in orbicularis oculi EMG activity elicited by the Oppo-

nent Wounded event was less pronounced in high Psychoticism
scorers compared with low Psychoticism scorers (p = .002).

Opponent Killed

Main effects. Contrast 1 indicated that the Opponent Killed
event prompted an increase in SCL with a peak increase at Second
4 (p = .002; Figure 1). Contrast 1 also showed that both zygomatic
and orbicularis oculi EMG activity decreased steeply in response
to the Opponent Killed event (ps << .001). These responses were
significantly different from those elicited by the Picking a Banana
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Figure 1. Skin conductance level (SCL; top left panel), zygomaticus major electromyographic (EMG; middle
left panel), and orbicularis ocili EMG (bottom left panel) responses elicited by the Opponent Killed event (the
player’s character, James Bond, killed an opponent with a gun). SCL (top right panel), zygomaticus major EMG
(middle right panel), and orbicularis oculi EMG (bottom right panel) responses elicited by the Bond Killed event
(the player’s character, James Bond, was killed by shooting). Second 1 = baseline.










