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Individual differences in trait aggression modulate neural sensitivity to
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Abstract

Using ERP measures, the present study investigated the neural mechanism of the interaction between
trait aggression and neural sensitivity to unpleasant stimuli. Event-related potentials (ERPs) were
recorded for pleasant and unpleasant stimuli when subjects were required to categorize the emotion of
stimuli. The ERP result showed a significant interaction between aggression and emotion during 450-600
ms interval. Unpleasant stimuli elicited more pronounced positive deflection than pleasant stimuli in low
aggressive subjects whereas this was not observed in high aggressive subjects. This suggests that trait
aggression influences the neural sensitivity to unpleasant stimuli.
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Introduction

Considerable studies suggest that individual differences in
neural sensitivity to unpleasant stimuli exist and that a major
proportion of the variance can be explained in personality
[1-3]. Thus, understanding the neural mechanism of the
interaction between personality and neural sensitivity to
unpleasant stimuli is important to expand our knowledge of
individual differences in social behaviour. The present study
aimed to examine the effects of individual differences in trait
aggression on the neural sensitivity to unpleasant stimuli.

The study investigated whether individual differences in trait
aggression modulate the neural sensitivity to unpleasant stimuli
compared with pleasant stimuli [4-5]. Unpleasant stimuli
elicited increased positive deflection than pleasant stimuli
during 450-600 ms interval. More importantly, a significant
interaction between aggression and emotion was observed
during 450-600 ms interval. Unpleasant stimuli elicited more
pronounced positive deflection than pleasant stimuli in low
aggressive subjects whereas this was not observed in high
aggressive subjects.

The neural sensitivity to unpleasant stimuli is affected by trait
aggression. Specifically, in the present study unpleasant stimuli
in low trait aggressive individuals would probably evoke
enhanced ERP reactions than did pleasant stimuli at several
temporal points. In contrast, the ERP effects of emotion would
be smaller, or even absent in high trait aggressive subjects.
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This may be manifested by the similar ERPs elicited by
unpleasant and pleasant stimuli in high trait aggressive
individual.

Methods

Subjects

A total of 300 undergraduate students completed Buss-Perry
questionnaire. Participants whose trait aggression scores were
above 90 (75 percentile) were grouped as high aggressive
individuals, whereas those of the subjects of low aggressive
group were equal or less than 60 (25 percentile). Finally, 28
volunteers were included, 14 in the high aggressive group (six
male and eight female), and 14 in the low aggressive group
(seven male and seven female). The average age for
participants in the high aggressive group was 21 years
(SD=2.1) and that for participants in the low aggressive group
was 20 years (SD=1.9). All subjects were with right-handed
and they had normal or corrected to normal visions.

Stimuli

The words used in the experiment were taken from a collection
of 526 words. They were validated by another group of
subjects (N=30). The subjects rated the degree of emotional
experience by a 5 point scale (from 1=excitement to 5=calm)
for the collection of words. Basing on the subjects’ assessment
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and their emotion arousal signaled by the words, 50 pleasant
and 50 unpleasant words were chosen for the experiment.

ERP recording and analysis

The EEG was recorded from 64 scalp sites using tin electrodes
mounted in an elastic cap (Brain Products), with the references
on the left and right mastoids and a ground electrode on the
medial frontal aspect. The vertical electrooculograms (EOGs)
were recorded supra- and infra-orbitally at the left eye. The
horizontal EOG was recorded from the left versus right orbital
rim. The EEG and EOG were amplified using a 0.01~16 Hz
bandpass and continuously sampled at 500 Hz/channel. All
inter-electrode impedance was maintained below 10 kQ.
Averaging of ERPs was computed off-line; Trials with EOG
artifacts (mean EOG voltage exceeding = 80 puV) and those
contaminated with artifacts due to amplifier clipping, peak-to-
peak deflection exceeding = 80 uV were excluded from
averaging.

EEG activity for correct responses during each stimulus
condition was overlapped and averaged separately. ERP
waveforms were time-locked to the onset of stimuli and the
average epoch was 800 ms, including a 200 ms pre-stimulus
baseline. As shown by the averaged ERP waveforms, the
amplitude differences between unpleasant and pleasant
conditions started at about 200 ms. Thus, we selected the
following 7 electrode sites for statistical analysis: Fz, FCz, Cz,
CPz, Pz, POz, and 0z. Averaged ERP amplitudes were
measured and analyzed within LPC (450-600ms) intervals. A
three-way repeated measure Analysis of Variance (ANOVA) on
the amplitude of each component was conducted with emotion
condition(two levels: unpleasant, pleasant), and electrode sites
as within-subjects factors, and trait aggression as between-
subjects factor. The degrees of freedom of the F-ratio were
corrected according to the Greenhouse-Geisser method in all
these analysis (Figure 1).

Results

Behavioral results

A two-way ANOVA on accuracy data (emotion as within-
subjects factor whereas aggression as between-subjects factor)
demonstrated a significant emotion effect [F (1, 26) =14.389,
P<0.01]. The accuracy was lower during unpleasant condition
(91.3%) than that during pleasant condition (96.3%). A two-
way ANOVA on RT data (emotion as within-subjects factor
whereas aggression as between-subjects factor) demonstrated a
significant emotion effect [F (1, 26) =6.663, P<0.05]. The
reaction time was longer during unpleasant condition (694.48
ms) than that during pleasant condition (673.329 ms).

LPC (450-600 ms): A repeated measures ANOVA conducted
on the amplitudes demonstrated significant main effect of
emotion [F (1,26)=5.053, P<0.05] and electrode site [F
(6,156)=10.414P<0.001]. The largest positive deflection was at
Fz. the amplitudes were larger during pleasant conditions than
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Figure 1. The averaged event-related potentials by unpleasant stimuli
at FCz,CPz and POz ERP analysis.

during unpleasant conditions. In addition, a significant
interaction between emotion and aggression [F (1,26)=6.322,
P<0.05] was found. Simple effects analyses of the interaction
effect between aggression and valence demonstrated a
significant emotion effect in low aggressive subjects [F (1,13)
=16.413, P<0.001], and unpleasant condition elicited smaller
amplitudes than pleasant condition. However, no significant
emotion effect was found in high aggressive subjects [F (1,13)
=0.752, P=0.872].

Conclusion

The present study observed significant modulating effects of
aggression on neural sensitivity to unpleasant stimuli. This
promotes our understanding of the interaction between
aggression and neural sensitivity to unpleasant stimuli,
suggesting that high and low aggressive individuals have
different neural sensitivities to unpleasant stimuli.
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