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Metal Music, Social Comparison, and Aggressive Behavior:
Experimental Evidence from a Behavioral Paradigm
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Research on the relationship between music and aggression predominantly relies on self-report studies,
with relatively few experimental studies exploring how music interacts with social and evaluative cues
to influence aggressive behaviors. The present study examined the combined effects of music genre and
social comparison on aggression using the Point Subtraction Aggression Paradigm (PSAP). In two experi-
ments, participants were randomly exposed to either death metal or classical music, while social compar-
ison was manipulated in different ways. In Experiment |, participants received either positive or negative
false feedback about their music knowledge. The results showed that aggression, as measured by point
subtraction, was highest among participants exposed to death metal music after receiving positive feed-
back, whereas classical music mitigated this effect. In Experiment I, participants were informed that the
music they would hear was either positively or negatively evaluated by their peers. Unlike Experiment |,
no significant effects were observed on any of the PSAP outcomes. These findings suggest that the impact
of music on aggression depends on the personal relevance of social evaluative cues. By integrating ex-
perimental manipulation with a behavioral paradigm and a non-Western sample, this study underscores
important boundary conditions in the relationship between music, social comparison, and aggression.
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Aggression has long been an important area
of social psychology, with researchers dedicat-
ed to uncovering both situational and dispo-
sitional factors that contribute to aggressive
behavior. Laboratory-based paradigms have
been developed to assess aggression under
controlled conditions, as other techniques

frequently face problems such as social de-
sirability and other confounding variables.
Among these paradigms, the Point Subtrac-
tion Aggression Paradigm (PSAP) has achieved
prominence as a widely utilized and validat-
ed instrument. This behavioral paradigm
challenges individuals by provoking them to
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understand their responses, offering three
options: subtract points from an opponent,
earn points for themselves, or refrain from re-
sponding (Cherek et al., 1996; Golomb et al.,
2007). Compared with other paradigms, PSAP
offers extensive insights into aggression and is
externally valid across a range of populations
(Alcorn et al., 2015; Skibsted et al., 2017).

In addition to the PSAP, various experi-
mental paradigms have been employed to
examine the relationship between music and
aggression under controlled conditions. Forin-
stance, prior research has used the Hot Sauce
Paradigm (Lennings & Warburton, 2011),
noise blast tasks such as the Competitive Re-
action Time Paradigm (Hyatt et al., 2017), and
behavioral tasks involving problem-solving
or frustration induction (e.g., tangram tasks;
Warburton et al., 2024). Other approaches
have examined aggression through indirect
behaviors, such as online interactions (Wowk,
2022) or physical endurance tasks, such as the
Ice Water Paradigm (Fischer & Greitemeyer,
2006). Collectively, these paradigms provide
converging evidence that exposure to aggres-
sive or violent musical content can influence
aggressive thoughts, affect, and behavior, al-
though the magnitude and direction of these
effects may depend on moderating variables,
such as arousal and individual differences.

Moreover, research suggests that the struc-
tural features of music, such as tempo, may
play a critical role in shaping emotional and
physiological responses. Faster tempos are
generally associated with increased arousal,
which has been linked to heightened aggres-
sion-related outcomes (Dillman Carpentier &
Potter, 2007; Kim et al., 2019; Rickard, 2004).
Accordingly, some studies have attempted
to control for tempo when comparing musi-
cal conditions (e.g., Warburton et al., 2024),
highlighting the importance of distinguish-
ing between genre effects and basic acoustic
properties of music. Recent meta-analytic

evidence further supports the link between
violent music and aggression, indicating small
but consistent associations with aggressive af-
fect, cognition, and behavior (Barlett & Kjzer-
vik, 2025). These findings suggest that the ef-
fects of music on aggression are multifaceted
and are likely moderated by contextual and
individual factors.

One situational factor that can influence ag-
gressive behavior is exposure to music. Heavy
metal, particularly death metal, is frequently
stereotyped as a genre associated with anger
and aggression. Early studies have reported
that individuals who are not fans of heavy
metal music exhibit heightened arousal and
stress responses when exposed to this genre,
in contrast to more neutral genres such as
country music (Gowensmith & Bloom, 1997).
More recent work, however, paints a more
nuanced picture. For devoted fans, listening
to metal music can act as a mechanism of
emotional regulation (e.g., catharsis) rather
than a trigger for aggression or frustration
(Kneer, 2016; Olsen et al., 2023). Some fur-
ther suggest that individual differences, musi-
cal preferences, and cultural stereotypes may
moderate the relationship between metal
music and aggressive outcomes (Rubin et al.,
2001; Susino & Schubert, 2018). Therefore,
while metal music may increase arousal, its
impact on aggressive tendencies is inconsis-
tent across different listeners and contexts.

It is important to consider the role of so-
cial comparison in understanding aggressive
behavior. From a pioneering perspective,
Leon Festinger (1954) suggested that people
evaluate their capacities and ideas by com-
paring themselves to others, especially when
objective standards are lacking. Comparisons
may be upward (with better-performing oth-
ers) or downward (with worse-performing
others), each eliciting different inferences.
While downward comparison is often seen as
a mechanism for protecting self-esteem, up-
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ward comparison has the potential to inspire
both admiration and resentment (Collins,
1996). These dual outcomes imply that the
effects of social comparison are profound-
ly shaped by the particular context in which
such comparisons are made.

Although there is considerable research on
both music and social comparison, only a lim-
ited number of studies have examined their
combined effects on aggression. Existing re-
search typically examines these variables sep-
arately, leaving unanswered questions about
how situational signals, such as perceived
popularity or social status, interact with mu-
sic exposure. Research has demonstrated that
concerns regarding social status can predict
aggressive behaviors (Li & Wright, 2013) and
that such aggression is often linked to experi-
ences of social rejection or unfavorable social
comparisons (Vaillancourt & Hymel, 2006). By
synthesizing these findings with the existing
body of music literature, it becomes apparent
that negative social comparison information,
when coupled with arousing musical stimuli,
has the potential to intensify aggressive be-
haviors. Integrating social comparison theo-
ry with current research on music suggests
that negative social comparison information,
when paired with arousing music, may trigger
aggression. However, this proposition remains
largely unexplored in the existing studies.

This research aims to bridge the current
gap in the literature by investigating how the
interaction between music genres, specifical-
ly heavy metal and classical music (used as a
control), and upward and downward social
comparison contexts, influences aggressive
behavior, as evaluated through PSAP. This
study aims to integrate music studies and so-
cial comparison theory to enhance the com-
prehension of how situational cues influence
aggressive behavior.

Furthermore, the present study extends
previous studies in three significant ways.

Firstly, in contrast to several prior studies
that investigated heavy metal fans, we imple-
mented a random exposure design, thereby
reducing potential biases associated with pri-
or familiarity and preference. Secondly, ag-
gression was measured through a behavioral
observation task using the PSAP, as opposed
to self-report scales, which helps to diminish
the effects of social desirability and introspec-
tive biases. Finally, employing a non-Western
sample extends the generalizability of the
findings, given that most previous research
has been predominantly conducted in West-
ern contexts.

Overview of Studies and Hypotheses

The present study involved two experiments,
each conducted after a pilot study that aimed
at selecting appropriate musical stimuli (see
Appendix A). Both experiments investigated
the combined effects of music and social com-
parison on aggressive behavior, as measured
by the Point Subtraction Aggression Paradigm
(PSAP).

Experiment | used a 2 (Music genre: death
metal vs. classical) x 2 (False feedback: pos-
itive vs. negative) between-subjects design.
Participants were provided with false feed-
back on a fictitious music knowledge test:
Receiving positive feedback indicated that
the person was better than average (down-
ward comparison), while negative feedback
implied that the person was worse than aver-
age (upward comparison). Experiment Il also
used a 2 x 2 between-subjects design; how-
ever, this time, social comparison was manip-
ulated through peer evaluations of the music
to be presented. Participants were informed
that the music received either positive ratings
from peers (downward comparison) or nega-
tive ratings (upward comparison).

It was hypothesized that upward social
comparison conditions would induce greater
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aggression than downward comparisons, as
unfavorable social comparisons are known
to increase frustration and provoke hostili-
ty (e.g., Bushman & Baumeister, 1998). Fur-
thermore, it was predicted that participants
exposed to death metal music would exhibit
aggressive tendencies compared to those
exposed to classical music. This expectation
aligns with existing research indicating that
aggressive musical cues enhance arousal and
hostile thoughts (e.g., Sharman & Dingle,
2015). Finally, an interaction effect was ex-
pected, with the combination of death metal
music and upward comparison producing the
highest levels of aggression.

An a priori power analysis was conducted
using G*Power 3.1 (Faul et al., 2007). Based
on effect sizes reported in prior research on
the PSAP (e.g., Schliter et al., 2017), Cohen’s
f was set to 0.35 for the 2 x 2 between-sub-
jects ANOVA interaction. With a = .05 and
power (1-B) = .90, the required total sample
size was estimated as 88. In the present study,
this requirement was exceeded in both exper-
iments. Ethical approval for the research was
obtained from the Balikesir University Social
and Humanities Ethics Committee (2025/02-
35). All data supporting the findings of this
study are available as Supplementary Files.

Experiment |
Method
Participants and Design

The study employed a 2 (Music genre: death
metal vs. classical) x 2 (False feedback: pos-
itive vs. negative) between-subjects design.
A total of 92 students (Mage = 20.04, SD =
4.12) from a state university in Turkiye took
part in the experiment to earn extra course
credit. The sample was predominantly female
(91.3%).

Materials and Procedure

Participants were recruited through universi-
ty-affiliated social media groups (e.g., student
WhatsApp groups) and invited to schedule an
appointment for the experiment to earn extra
course credit. A link to a shared online calen-
dar was provided, displaying available dates
and times for laboratory sessions. On the day
of the experiment, each desk was equipped
with an informed consent form, a folder con-
taining a 15-item “Music Knowledge Test”
(used for the false feedback manipulation),
and a QR code linking participants to the Point
Subtraction Aggression Paradigm (PSAP) web-
site.

After obtaining informed consent and de-
mographic information, participants com-
pleted a 15-item Music Knowledge Test. This
test was specifically designed to facilitate the
delivery of misleading feedback. The test pre-
dominantly comprised challenging questions
(e.g., “What is a crescendo?”) alongside some
relatively simple ones (e.g., “What is impro-
visation?"). Participants were given five min-
utes to complete the test. They were not pro-
vided with their actual scores or the correct
answers, as the test was not intended to as-
sess genuine musical knowledge. After their
test sheets were collected, participants were
informed that the researchers would analyze
their answers while they listened to music.

Following the test, participants were ran-
domly assigned to listen to either a death
metal excerpt or a classical music excerpt for
a duration of five minutes. To maximize exper-
imental control and ensure consistent stimu-
lus presentation, a single musical excerpt was
selected for each condition based on pilot
study results (see Appendix A for a compre-
hensive justification and pretest results). For
the death metal condition, Of Dull Eyes Borne
by Psycroptic was used, and for the classical
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music condition, Erik Satie’s Vexations was
chosen. While this approach enhances inter-
nal validity, it is important to note that the
findings’ generalizability is limited to these
specific musical pieces rather than the entire
genres. The pilot study demonstrated that the
selected excerpts elicited significantly differ-
ent affective responses, particularly in terms
of anger, energy, and relaxation, supporting
their suitability for the experimental manip-
ulation.

Subsequently, participants received ran-
domly assigned false feedback. This manip-
ulation involved the use of false feedback, a
well-established method in social psychology
for effectively altering self-perceptions and
inducing specific affective or motivational
states (e.g., Baumeister et al., 1993; Heath-
erton & Polivy, 1991). This approach was
deemed essential to experimentally induce
social comparison experiences (upward vs.
downward) without participants’ explicit
awareness. A direct manipulation check was
deliberately omitted to prevent participants
from inferring the study’s true purpose or
the nature of social comparison manipula-
tion, which could have introduced demand
characteristics and compromised the internal
validity of behavioral measures. This deci-
sion represented a methodological trade-off,
prioritizing the ecological validity and covert
nature of the manipulation over direct ver-
ification of its immediate impact on partici-
pants’ subjective states. While this approach
maintained the integrity of the experimental
design, it is acknowledged that the absence
of a direct manipulation check means we can-
not definitively confirm the extent to which
participants consciously processed the false
feedback as intended. However, the use of a
well-established false feedback paradigm in
social psychology provides indirect support
for its efficacy in inducing the desired social
comparison states. To ensure ecological valid-

ity and to avoid extreme emotional respons-
es that might compromise the experimental
design, participants received moderate false
feedback. In the positive feedback condition,
they were told, “Your test result is above av-
erage,” whereas in the negative feedback
condition, they were told, “Your test result is
below average.” This phrasing was chosen to
induce a realistic sense of upward or down-
ward social comparison without causing un-
due distress or suspicion, thereby maintaining
the manipulation’s believability and generaliz-
ability. While prior studies have used harsher
forms of negative feedback (e.g., Bushman &
Baumeister, 1998), the present study opted
for more moderate feedback to ensure ethical
compliance and maintain ecological validity.

After receiving feedback, participants used
their assigned participant numbers to log into
PSAP. The PSAP is a well-established paradigm
specifically designed to objectively assess hu-
man aggressive behavior in a controlled lab-
oratory setting (Kelly & Cherek, 1993). In this
task, participants were presented with a se-
ries of trials in which they could choose one of
three responses: attack the opponent by sub-
tracting points, earn points for themselves,
or do nothing. Across 18 trials, aggressive re-
sponses were defined as choosing to subtract
points from the ostensible opponent. While
the accumulation of points did not provide
any concrete advantages, aggressive respons-
es were interpreted as behavioral indicators
of aggressive tendencies. For each participant,
the mean proportions for point subtraction,
point earning, and no response were calculat-
ed across the 18 trials, with the total summing
to 1.00. These values served as dependent
variables in the subsequent analyses.

After completing the task, participants
were thanked, debriefed on the study’s actual
purpose, and informed about the nature of
the manipulations. The entire experimental
procedure lasted approximately 20 minutes.
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Results

A 2 x 2 ANOVA was conducted with music (death
metal vs. classical) and feedback (positive vs.
negative) as between-subjects factors on the
proportions of responses allocated to point sub-
traction, point earning, and no response.

For point subtraction, there was a signifi-
cant main effect of feedback, F(1, 86) = 5.33,
p = .02, n?, = .06, with participants subtract-
ing points more frequently in the positive
feedback condition (M = .54, SD = .22) than
in the negative feedback condition (M = .44,
SD = .15). Although the main effect of music
was not significant, F(1, 86) = 2.14, p = .15,
n?% = .02, the interaction between music and
feedback reached significance, F(1, 86) = 4.15,
p = .045, n?, = .05. Simple effects analyses
revealed that participants in the death met-
al music condition subtracted points more
under positive feedback (M = .60, SD = .20)
compared to negative feedback (M = .42,
SD =.19), whereas no such difference was ob-
served in classical music conditions.

For point earning, there was a significant
main effect of music, F(1, 86) = 5.01, p = .03,

Point Subtraction

n? = .06, such that participants in the clas-
sical condition allocated more responses to
point earning (M = .49, SD = .19) than those
in the death metal music condition (M = .40,
SD = .18). The music x feedback interaction
was also significant, F(1, 86) = 7.23, p = .009,
n?, =.08. In particular, participants exposed to
classical music showed no differences across
feedback conditions, whereas those exposed
to death metal engaged less in point earning
under positive (M = .33, SD = .16) compared
to negative feedback (M = .49, SD = .16).

For no response, neither the main effects
of music nor feedback, nor their interaction,
reached significance (all ps > .13).

Discussion

The results of Experiment | indicated that
aggression, as assessed through point sub-
traction responses in the PSAP, was more pro-
nounced when participants received positive
rather than negative feedback, particularly in
the death metal condition. This pattern was
somewhat unexpected, as downward com-
parison (i.e., negative feedback) has often
been associated with increased frustration
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Figure 1 Estimated marginal means by music genre and feedback in Experiment I.
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and hostility (Wills, 1981). One possible ex-
planation is that upward comparison may
trigger feelings of competitiveness or status
threat, which in turn provoke aggressive re-
sponses (Collins, 1996; Taylor & Lobel, 1989).
In this sense, the “above average” feedback
may have intensified sensitivity to potential
challenges from the ostensible opponent in
the PSAP.

The moderating effect of music further clar-
ifies this outcome. Previous research suggests
that death metal may enhance arousal and
aggressive affect (Anderson et al., 2003; Gow-
ensmith & Bloom, 1997), which may amplify
the impact of threatening or ego-relevant
information. Thus, the combination of death
metal and positive feedback may have joint-
ly escalated aggressive behavior. In contrast,
many forms of classical music have been as-
sociated with relaxation (Thoma et al., 2012),
which appeared to buffer participants from
the negative effect of feedback.

Another noteworthy result was that partici-
pants in the classical condition allocated more
responses to point earning than those in the
death metal condition, irrespective of feed-
back. This aligns with findings that classical
music or calm auditory environments facilitate
emotional regulation and support constructive,
goal-directed behavior (e.g., Blasco-Magraner
et al., 2023). In contrast, the reduced accumu-
lation of points under the death metal music
condition, especially after receiving positive
feedback, might suggest a shift in motivational
orientation from seeking rewards to engaging
in competitive aggression.

Overall, Experiment | indicates that when
paired with high-arousal stimuli like death
metal music, upward comparison might be
more unsettling than downward comparison.
This pattern highlights the interactive role of
social-cognitive processes and environmen-
tal cues in influencing aggressive behavior. It
also raises important questions about the sit-

uational conditions under which aggression is
likely to manifest in laboratory tasks.

Experiment II
Method
Participants and Design

The study used a 2 (Music genre: death met-
al vs. classical) x 2 (Comparison information:
upward vs. downward) between-subjects
design. A total of 90 students (Mage =22.73,
SD = 6.56) from a state university in Turkiye
took part in the experiment to earn extra
course credit. The sample was predominantly
female (75.3%).

Materials and Procedure

The same musical excerpts employed in Ex-
periment | were used: Of Dull Eyes Borne by
Psycroptic (death metal) and Erik Satie’s Vex-
ations (classical). Participants were random-
ly assigned to one of two social comparison
conditions. In the upward comparison con-
dition, participants were informed that they
had been assigned to listen to one of the
most favored music excerpts, which students
had previously rated as enjoyable, creative,
and stimulating. Conversely, in the downward
comparison condition, participants were told
they had been assigned to one of the least
favored excerpts, previously described as
boring and incomprehensible. These manip-
ulation texts were presented immediately
before the music listening task, and partici-
pants were given 90 seconds to read the in-
formation (see Blanton et al., 1999; Collins,
1996; Mussweiler, 2003). This procedure was
designed to operationalize social comparison
processes through evaluative peer feedback,
in line with established comparative feedback
paradigms used in prior research.
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Following the manipulation, participants
listened to either the death metal or classical
excerpt for five minutes. They then complet-
ed a short filler task and two-item manipu-
lation check questions to ensure attention
to the comparison text. Finally, participants
performed the Point Subtraction Aggression
Paradigm (PSAP; Cherek et al., 1997; Kelly &
Cherek, 1993), which provided behavioral in-
dices of aggressive, competitive, and neutral
responding.

Results

A 2 (Music: death metal vs. classical) x 2 (Com-
parison information: upward vs. downward)
between-subjects ANOVA was conducted on
the three PSAP outcomes (point subtraction,
point earning, and no response). Across all
models, no significant main or interaction ef-
fects were observed. For point subtraction,
Fs ranged from < 0.001 to 1.61, ps = .21-.97,
n?s < .02. For point earning, Fs ranged from
<0.001 to 0.39, ps = .53-1.00, n?s < .01. For
inaction, Fs ranged from 0.001 to 2.18, ps =
.14-.98, n?%s < .03. Thus, neither music type
nor social comparison framing, nor their inter-
action, exerted any measurable influence on
participants’ behavioral choices in the PSAP.

Discussion

Experiment Il aimed to assess whether in-
forming participants that the assigned musi-
cal excerpt was either highly favored (upward
comparison) or not favored (downward com-
parison) would alter their responses. Further-
more, the research sought to determine if the
genre of music would moderate this potential
effect. Contrary to the initial hypotheses, the
analysis revealed no statistically significant
main effects or interactions across the mea-
sures of point subtraction, point earning, or
inaction.

One explanation for these null findings is
that the comparison manipulation may have
lacked sufficient personal relevance. Social
comparison effects are most pronounced
when the domain of comparison holds per-
sonal significance or when the standard is per-
ceived as directly pertinent to one’s self-as-
sessment (Festinger, 1954; Mussweiler, 2003).
Given that the participants were not music
majors and the task did not rely on their musi-
cal identity, the information regarding others’
preferences for a piece of music may not have
elicited strong self-referential reactions.

Another potential explanation is that the
manipulation may have been too removed
from the aggression task. Previous research
indicates that affect or threat induced by
comparison tends to diminish swiftly unless
it is reinforced (Collins, 1996). In the present
study, the comparison message was present-
ed briefly before the music listening session,
followed by a filler task, which may have
weakened its influence on subsequent behav-
ior.

It is plausible that the PSAP, while sensi-
tive to manipulations involving provocation
or frustration (Cherek et al., 1997; Geniole et
al., 2017), may exhibit diminished responsive-
ness to subtle framing cues, such as whether
peers previously liked or disliked the music. In
this context, the task may primarily capture
aggression arising from direct interpersonal
threats rather than indirect social evaluations.

Ultimately, the findings may indicate broad-
er boundary conditions of the hypothesized
effect. While Experiment | demonstrated that
false feedback about personal performance
interacted with music to influence aggression,
the null effects observed in Experiment Il sug-
gest that social comparison involving external
stimuli (i.e., the evaluation of music by oth-
ers) may not be sufficient to produce similar
outcomes. Collectively, these results highlight
the importance of differentiating between
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self-relevant and stimulus-relevant compar-
isons when examining the social-cognitive
precursors of aggression.

General Discussion

Experiment | indicates that the presence of
death metal music, when coupled with up-
ward social comparison feedback, amplified
aggressive tendencies in a controlled setting.
This finding underscores the importance of
investigating how musical contexts and social
evaluative cues interact to influence aggres-
sive behavior, rather than considering these
factors in isolation.

The present research investigated whether
exposure to death metal music and different
forms of social comparison would influence
aggressive behavior in the laboratory, using the
Point Subtraction Aggression Paradigm (PSAP).
Across two experiments, distinct patterns of
findings emerged. Experiment | revealed that
the interaction between false feedback regard-
ing test performance and the type of music
influenced aggression-related responses. Spe-
cifically, participants exposed to death metal
music exhibited increased point subtraction
following positive feedback as opposed to neg-
ative feedback. In contrast, no such differences
were observed among participants exposed
to classical music. Experiment Il, however, re-
vealed no significant effects of social compar-
ison framing (upward vs. downward) or music
genre on any PSAP outcomes. Collectively,
these findings indicate that music and social
evaluative cues may interact to affect aggres-
sion, with the nature and significance of the
evaluative context playing a pivotal role.

This study is strengthened by several key
factors. Initially, in contrast to previous stud-
ies that frequently focused on pre-existing fan
groups (e.g., metal fans versus non-fans, e.g.,
Kneer, 2016; Olsen et al., 2023), the current
research used random assignment to music

exposure, thereby enhancing internal valid-
ity. Second, aggression was assessed using
the PSAP, a behavioral paradigm designed
to bypass the self-report biases and demand
characteristics typically associated with in-
trospective measures. Third, the use of a
non-Western sample enhances the generaliz-
ability of aggression research beyond the pre-
dominantly Western contexts in which most
studies have been conducted, thereby offer-
ing a valuable cross-cultural perspective.

Despite these strengths, it is important to
acknowledge certain limitations. One such
limitation is the dependence on brief musical
excerpts and relatively short exposure dura-
tions, which may not adequately capture the
cumulative effects of repeated listening or en-
gagement with music in real-world contexts.
Another limitation pertains to the manipula-
tions of social comparison. In Experiment I,
the false feedback was directly related to the
self, which likely triggered more intense emo-
tional and motivational reactions. Conversely,
the manipulation in Experiment II, which in-
volved comparisons based on others’ evalua-
tions of the music, may have lacked sufficient
personal relevance, thereby diminishing its
effect on aggressive behavior. It is also im-
portant to note that the effectiveness of so-
cial comparison manipulations may depend
on their personal relevance, which represents
a limitation across both experiments. Future
research should thus investigate alternative
operationalizations of social comparison, en-
compassing competitive or evaluative con-
texts that are more directly associated with
the self.

A further limitation is related to the ho-
mogeneity of the sample. Both experiments
primarily involved female university students,
raising concerns about the generalizability of
the findings to more gender-diverse or older
populations. Moreover, cultural values relat-
ed to music preference and the expression of
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aggression may differ significantly; therefore,
future research could benefit from comparing
samples across various cultural contexts.

While the random exposure design aimed to
mitigate bias due to pre-existing familiarity, a
related limitation is that participants’ individ-
ual music preferences were not assessed. This
oversight means we cannot ascertain wheth-
er participants’ pre-existing likes or dislikes
for death metal or classical music might have
influenced their physiological or emotional
responses to the musical stimuli, potentially
modulating aggressive behaviors. One more
limitation is that familiarity with the selected
musical excerpts was not assessed. Prior ex-
posure to the stimuli may influence emotional
and behavioral responses, and future studies
should account for this factor.

Also, another limitation concerns differences
in tempo between the musical stimuli. Faster
tempos are known to increase physiological
arousal, which may in turn influence aggressive
responding. As such, it is difficult to fully disen-
tangle the effects of musical genre from those
of tempo. Future research should attempt to
match stimuli by tempo to more clearly isolate
genre-specific effects.

A further and important limitation of Exper-
iment | is the absence of a direct manipulation
check for the false feedback. Although this
manipulation is widely used in social psychol-
ogy (e.g., Baumeister et al., 1993; Heatherton
& Polivy, 1991) and has been shown to reli-
ably induce social comparison processes, we
did not assess participants’ subjective percep-
tion of the feedback (e.g., perceived relative
performance or perceived social standing).
This omission was intentional to minimize de-
mand characteristics and prevent participants
from inferring the true purpose of the study.
However, this methodological choice means
that we cannot empirically confirm whether
participants interpreted the feedback as in-
tended. Accordingly, conclusions regarding

the effectiveness of the manipulation should
be interpreted with this limitation in mind.

Future research should investigate the
mechanisms underlying the observed inter-
action effects. For instance, does music inten-
sify aggression solely when combined with
feedback that either threatens or enhances
self-evaluation? Furthermore, does mood,
arousal, or identification with musical content
mediate these outcomes? Using psychophysi-
ological measures, such as heart rate variabili-
ty and skin conductance, alongside behavioral
tasks could yield a more nuanced understand-
ing of these processes.

The findings present several implications for
both theoretical and practical domains. The-
oretically, the results highlight the necessity
of differentiating between self-relevant and
stimulus-relevant social comparison process-
es. Notably, only the former, as demonstrated
in Experiment I, yielded measurable effects
on aggression. This suggests that the inter-
section of music and self-evaluative contexts
may serve as a critical boundary condition in
aggression models. Practically, the findings
advise against attributing aggressive behav-
ior solely to violent or extreme music genres.
Instead, the social and evaluative contexts in
which music is experienced may play a deci-
sive role in influencing behavioral outcomes.

Conclusion

This study investigated the impact of death
metal music and social comparison informa-
tion on aggressive tendencies using the Point
Subtraction Aggression Paradigm. The find-
ings from two experiments were inconsistent
regarding whether death metal music increas-
es aggression compared to classical music, or
whether upward or downward social compar-
ison influences behavioral responses. Exper-
iment | revealed that aggressive tendencies
depended on the combination of music and
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feedback, whereas Experiment Il found no
significant effects. The research contributes to
the field by using a behavioral paradigm rath-
er than self-reports, employing random music
exposure rather than selecting participants
based on musical preference, and extending
the research beyond Western contexts. The
findings underline the multifaceted relation-
ship between musical exposure, social com-
parison, and aggression. The results suggest
that contextual factors, individual differenc-
es, and arousal-appraisal processes may in-
fluence whether music provokes aggression.
These studies lay the groundwork for future
research aimed at refining theoretical models
and testing them across diverse populations.

Acknowledgement

This study was supported by the TUBITAK-2209
Program (Project no. 1919B012420057).

Authors’ ORCID

Bedirhan Gultepe
https://orcid.org/0000-0002-2605-9663
Aysenur Coban
https://orcid.org/0009-0002-2829-2343

References

Alcorn, J. L, Lane, S. D., Green, C. E., & Schmitz,
J. (2015). Effects of oxytocin on aggressive re-
sponding in healthy adult men. Behavioural
Pharmacology, 26(8 Spec No), 798—804. https://

Psychology of Violence, 15(6), 768-780. https://
doi.org/10.1037/vio0000598

Baumeister, R. F., Heatherton, T. F., & Tice, D. M. (1993).
When ego threats lead to self-regulation failure:
Negative consequences of high self-esteem. Journal
of Personality and Social Psychology, 64(1), 141—
156. https://doi.org/10.1037/0022-3514.64.1.141

Blasco-Magraner, J. S., Bernabé-Valero, G., Marin-Lié-
bana, P, Botella, A. M., & Espinoza, C. A. (2023).
Changing positive and negative affects through mu-
sic experiences: A study with university students.
BMC Psychology, 11, 141. https://doi.org/10.1186/
s40359-023-01110-9

Blanton, H., Buunk, B. P., Gibbons, F. X., & Kuyper,
H. (1999). When better-than-others compare
upward: Choice of comparison and comparative
evaluation as independent predictors of aca-
demic performance. Journal of Personality and
Social Psychology, 76(3), 420-430. https://doi.
org/10.1037/0022-3514.76.3.420

Bushman, B. J., & Baumeister, R. F. (1998). Threat-
ened egotism, narcissism, self-esteem, and di-
rect and displaced aggression: Does self-love or
self-hate lead to violence? Journal of Personality
and Social Psychology, 75(1), 219-229. https://
doi.org/10.1037/0022-3514.75.1.219

Cherek, D. R., Schnapp, W., Moeller, F. G., & Dough-
erty, D. M. (1996). Laboratory measures of ag-
gressive responding in male parolees with violent
and nonviolent histories. Aggressive Behavior,
22(1), 27-36. https://doi.org/10.1002/(sici)1098-
2337(1996)22:1<27::aid-ab3>3.0.co0;2-r

Cherek, D. R., Moeller, F. G., Schnapp, W., &
Dougherty, D. M. (1997). Studies of violent and
nonviolent male parolees: |. Laboratory and
psychometric measurements of aggression. Bi-
ological Psychiatry, 41(5), 514-522. https://doi.
org/10.1016/50006-3223(96)00059-5

doi.org/10.1097/fbp.0000000000000173

Anderson, C. A., Carnagey, N. L., & Eubanks, J.
(2003). Exposure to violent media: The ef-
fects of songs with violent lyrics on aggressive
thoughts and feelings. Journal of Personality and
Social Psychology, 84(5), 960—971. https://doi.
org/10.1037/0022-3514.84.5.960

Barlett, C. P., & Kjeervik, S. L. (2025). A meta-anal-
ysis on the relationships between violent song
lyrics and aggressive behavior, aggressive affect,
aggressive cognitions, and physiological arousal.

Collins, R. L. (1996). For better or worse: The im-
pact of upward social comparison on self-eval-
uations. Psychological Bulletin, 119(1), 51-69.
https://doi.org/10.1037/0033-2909.119.1.51

Dillman Carpentier, F. R., & Potter, R. F. (2007). Effects
of music on physiological arousal: Explorations into
tempo and genre. Media Psychology, 10(3), 339—
363. https://doi.org/10.1080/15213260701533045

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A.
(2007). G* Power 3: A flexible statistical power
analysis program for the social, behavioral, and



https://doi.org/10.1097/fbp.0000000000000173
https://doi.org/10.1097/fbp.0000000000000173
https://doi.org/10.1037/0022-3514.84.5.960
https://doi.org/10.1037/0022-3514.84.5.960
https://doi.org/10.1037/vio0000598
https://doi.org/10.1037/vio0000598
https://doi.org/10.1186/s40359-023-01110-9
https://doi.org/10.1186/s40359-023-01110-9
https://doi.org/10.1037/0022-3514.76.3.420
https://doi.org/10.1037/0022-3514.76.3.420
https://doi.org/10.1037/0022-3514.75.1.219
https://doi.org/10.1037/0022-3514.75.1.219
https://doi.org/10.1002/(sici)1098-2337(1996)22:1<27::aid-ab3>3.0.co;2-r
https://doi.org/10.1002/(sici)1098-2337(1996)22:1<27::aid-ab3>3.0.co;2-r
https://doi.org/10.1016/S0006-3223(96)00059-5
https://doi.org/10.1016/S0006-3223(96)00059-5
https://doi.org/10.1037/0033-2909.119.1.51
https://doi.org/10.1080/15213260701533045

376 Studia Psychologica, Vol. 68, No. 4, 2026, 365-378

biomedical sciences. Behavior Research Meth-
ods, 39(2), 175-191. https://doi.org/10.3758/
BF03193146
Festinger, L. (1954). A theory of social comparison
processes. Human Relations, 7(2), 117-140.
https://doi.org/10.1177/001872675400700202
Fischer, P., & Greitemeyer, T. (2006). Music and aggres-
sion: The impact of sexual-aggressive song lyrics on
aggression-related thoughts, emotions, and behav-
ior toward the same and the opposite sex. Person-
ality and Social Psychology Bulletin, 32(9), 1165—
1176. https://doi.org/10.1177/0146167206288670
Geniole, S. N., MacDonell, E. T., & McCormick, C.
M. (2017). The Point Subtraction Aggression
Paradigm as a laboratory tool for investigating
the neuroendocrinology of aggression and com-
petition. Hormones and Behavior, 92, 103-116.
https://doi.org/10.1016/j.yhbeh.2016.04.006
Golomb, B. A., Dimsdale, J., Mednick, S., Cortez-Pe-
rez, M., & Jaworski, B. A. (2007). Point Subtrac-
tion Aggression Paradigm: Validity of a brief
schedule of use. Violence and Victims, 22(1),
95-103. https://doi.org/10.1891/vv-v22i1a006

tions of fans and non-fans with metal music.
Metal Music Studies, 2(1), 69-86. https://doi.
org/10.1386/mms.2.1.69_1

Lennings, H. I. B., & Warburton, W. A. (2011). The
effect of auditory versus visual violent media
exposure on aggressive behaviour: The role of
song lyrics, video clips and musical tone. Journal
of Experimental Social Psychology, 47(4), 794—
799. https://doi.org/10.1016/j.jesp.2011.02.006

Li, Y., & Wright, M. F. (2013). Adolescents’ social
status goals: Relationships to social status inse-
curity, aggression, and prosocial behavior. Jour-
nal of Youth and Adolescence, 43(1), 146-160.
https://doi.org/10.1007/s10964-013-9939-z

Mussweiler, T. (2003). Comparison processes in so-
cial judgment: Mechanisms and consequences.
Psychological Review, 110(3), 472—-489. https://
doi.org/10.1037/0033-295X.110.3.472

Olsen, K. N., Terry, J., & Thompson, W. F. (2023). Psycho-
social risks and benefits of exposure to heavy metal
music with aggressive themes: Current theory and
evidence. Current Psychology, 42(24), 21133-21150.
https://doi.org/10.1007/s12144-022-03108-9

Gowensmith, W. N., & Bloom, L. J. (1997). The ef-
fects of heavy metal music on arousal and anger.
Journal of Music Therapy, 34(1), 33—45. https://
doi.org/10.1093/jmt/34.1.33

Heatherton, T. F., & Polivy, J. (1991). Develop-
ment and validation of a scale for measuring
state self-esteem. Journal of Personality and
Social Psychology, 60(6), 895-910. https://doi.
org/10.1037//0022-3514.60.6.895

Hyatt, C. S., Berke, D. S., Miller, J. D., & Zeichner, A.
(2017). Do beliefs about gender roles moderate
the relationship between exposure to misogy-
nistic song lyrics and men’s female-directed ag-
gression? Aggressive Behavior, 43(2), 123-132.
https://doi.org/10.1002/ab.21668

Kelly, T. H., & Cherek, D. R. (1993). The effects of al-
cohol on free-operant aggressive behavior. Jour-
nal of Studies on Alcohol, Supplement, 11, 40—
52. https://doi.org/10.15288/jsas.1993.s11.40

Kim, J., Strohbach, C. A., & Wedell, D. H. (2019).
Effects of manipulating the tempo of popular
songs on behavioral and physiological respons-
es. Psychology of Music, 47(3), 392—406. https://
doi.org/10.1177/0305735618754688

Kneer, J. (2016). Are we evil? Yes we are — but at
least not crazy! How to test implicit associa-

Rickard, N. S. (2004). Intense emotional responses
to music: A test of the physiological arousal hy-
pothesis. Psychology of Music, 32(4), 371-388.
https://doi.org/10.1177/0305735604046090

Rubin, A. M., West, D. V., & Mitchell, W. S. (2001).
Differences in aggression, attitudes toward wom-
en, and distrust as reflected in popular music pref-
erences. Media Psychology, 3(1), 25-42. https://
doi.org/10.1207/s1532785xmep0301 02

Schliter, T., Schliwa, E. S., May, V. D., Lammertz, S.
E., & Vernaleken, |. (2017). A competitively de-
signed version of the point subtraction aggres-
sion paradigm is related to proactive aggressive
and psychopathic traits in males. Psychiatry Re-
search, 256,318-327. https://doi.org/10.1016/].
psychres.2017.06.054

Sharman, L., & Dingle, G. A. (2015). Extreme metal
music and anger processing. Frontiers in Human
Neuroscience, 9, 272. https://doi.org/10.3389/
fnhum.2015.00272

Skibsted, A. P., Carré, J. M., Beliveau, V., Cunha-Bang,
S. D., Knudsen, G. M., Fisher, P. M., & Hansen, A.
E. (2017). Aggression-related brain function as-
sessed with the Point Subtraction Aggression
Paradigm in fMRI. Aggressive Behavior, 43(6),
601-610. https://doi.org/10.1002/ab.21718



https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.1177/001872675400700202
https://doi.org/10.1177/0146167206288670
https://doi.org/10.1016/j.yhbeh.2016.04.006
https://doi.org/10.1891/vv-v22i1a006
https://doi.org/10.1093/jmt/34.1.33
https://doi.org/10.1093/jmt/34.1.33
https://doi.org/10.1037//0022-3514.60.6.895
https://doi.org/10.1037//0022-3514.60.6.895
https://doi.org/10.1002/ab.21668
https://doi.org/10.15288/jsas.1993.s11.40
https://doi.org/10.1177/0305735618754688
https://doi.org/10.1177/0305735618754688
https://doi.org/10.1386/mms.2.1.69_1
https://doi.org/10.1386/mms.2.1.69_1
https://doi.org/10.1016/j.jesp.2011.02.006
https://doi.org/10.1007/s10964-013-9939-z
https://doi.org/10.1037/0033-295X.110.3.472
https://doi.org/10.1037/0033-295X.110.3.472
https://doi.org/10.1177/0305735604046090
https://doi.org/10.1207/s1532785xmep0301_02
https://doi.org/10.1207/s1532785xmep0301_02
https://doi.org/10.1016/j.psychres.2017.06.054
https://doi.org/10.1016/j.psychres.2017.06.054
https://doi.org/10.3389/fnhum.2015.00272
https://doi.org/10.3389/fnhum.2015.00272
https://doi.org/10.1002/ab.21718

Studia Psychologica, Vol. 68, No. 4, 2026, 365-378 377

Susino, M., & Schubert, E. (2018). Cultural stereo-
typing of emotional responses to music genre.
Psychology of Music, 47(3), 342—357. https://
doi.org/10.1177/0305735618755886

Taylor, S. E., & Lobel, M. (1989). Social compari-
son activity under threat: Downward evaluation
and upward contacts. Psychological Review,
96(4), 569-575. https://doi.org/10.1037//0033-
295x.96.4.569

Thoma, M. V., Ryf, S., Mohiyeddini, C., Ehlert, U., &
Nater, U. M. (2012). Emotion regulation through
listening to music in everyday situations. Cogni-
tion and Emotion, 26(3), 550-560. https://doi.or
g/10.1080/02699931.2011.595390

Vaillancourt, T., & Hymel, S. (2006). Aggression and
social status: The moderating roles of sex and peer-

valued characteristics. Aggressive Behavior, 32(4),
396-408. https://doi.org/10.1002/ab.20138

Warburton, W. A., Mohi, S., Sweller, N., Tarabay,
C., Spencer, L., & Olsen, K. (2024). Violent and
prosocial music: Evidence for the impact of lyrics
and musical tone on aggressive thoughts, feel-
ings, and behaviors. Aggressive Behavior, 50(3),
€22148. https://doi.org/10.1002/ab.22148

Wills, T. A. (1981). Downward comparison princi-
ples in social psychology. Psychological Bulletin,
90(2), 245-271. https://doi.org/10.1037/0033-
2909.90.2.245

Wowk, A. (2022). “I know you want it”: Effects of
music with sexually violent lyrics on men’s sex-
ually violent attitudes and behaviour (Doctoral
dissertation, Macquarie University).

Appendix A

Pilot Study Results

A preliminary pretest was conducted involving 44 undergraduate students to assess the affec-
tive responses elicited by two musical excerpts, death metal and classical music. The death
metal stimulus selected for the main study was Of Dull Eyes Borne by Psycroptic. This piece was
chosen because it incorporates the core stylistic features of the genre, including fast tempo
(approximately 180-220 BPM), low melodic structure, heavy distortion, and growl vocals, all of
which are associated with heightened physiological arousal and potential influence on aggres-
sive responding. The lyrical content is largely unintelligible due to the vocal style, and, given
that the participants were non-Western young adults, the semantic meaning of the lyrics was
unlikely to affect their responses, making the track a suitable exemplar of death metal. The clas-
sical stimulus was Erik Satie’s Vexations, chosen for its slow tempo (approximately 40-60 BPM)
and repetitive, low-arousal structure, which served as a suitable control condition.

The participants evaluated each excerpt across eight dimensions: liking, happiness, anger,
distress, relaxation, energy, sadness, and perceived quality. Independent samples t-tests were
conducted for each dimension. In instances where Levene’s test indicated heterogeneity of vari-
ance, the Welch-corrected results were reported.

As shown in Table A1, death metal elicited significantly greater anger and energy, whereas the
classical excerpt elicited greater relaxation, sadness, and perceived quality. No significant group
differences were observed in terms of liking, happiness, or distress. These results supported
the selection of the two pieces for the main experiments, as they produced distinct emotional
profiles, particularly relevant to arousal and aggression.
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Table Al Independent samples t-test results comparing classical (control) and death metal excerpts across
affective ratings

Classical Death metal t(df) p MD‘Tfaf“ 95% Cl (LL-UL) COh;”'S
Liking 3.02(1.87)  2.51(1.87) 1.27(84) 208 051 029,131 027
Happiness 2.51(1.72)  2.28(1.74) 0.62(84) 535 023 051,097 013
Anger 156(1.39)  3.63(2.29)  -5.07(69.1) <001 -2.07 -2.88,-126  1.09
Distress  4.07(2.28)  4.74(2.35) -1.35(84) 181 067 167,032 028
Relaxation 3.12(1.85)  1.93(1.70) 3.10(84) 003 119 042,195 067
Energy  153(1.22)  3.49(2.28)  -4.95(64.2) <001 -1.95 -2.74,-1.16  1.07
Sadness  3.09(2.00)  1.65(1.51)  3.78(782) <001 144 068220  0.81
Quality ~ 3.65(1.78)  2.79 (1.93) 2.14(84) 035 086 006,166 046

Note. Values are presented as mean (standard deviation). Positive mean differences indicated higher
scores for the control (classical) excerpt. Cohen’s d values were computed using pooled SDs.



