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ABSTRACT

Background: Music-based neuromodulation has garnered interest as a potential therapeutic approach for drug-resistant ep-
ilepsy. This study expands on prior research by examining the effects of different musical features on interictal epileptiform
discharges (IEDs) within intracerebral EEG (iEEG).

Methods: Twenty-five patients with drug-resistant epilepsy undergoing presurgical iEEG evaluation participated in the study.
Over 2days, patients listened to various musical compositions characterized by distinct acoustic properties. EEG measurements
were recorded before and after each listening session to evaluate IED changes.

Results: The study identified individualized patterns in IED reduction, with certain acoustic properties showing consistent
effects across musical genres. Mozart's “Piano Concerto No. 27” K 595c globally reduced IEDs by 28% while listening to music
(p=0.0191) and 19% in the postmusic resting state (p =0.0111); relaxation music increased IEDs by 55% (p =0.0197). Based on the
acoustic analysis of individuals, we identified compositions that significantly reduced IEDs, with reductions ranging from 32% to
44% (p=0.0001). In contrast, compositions with differing acoustic properties did not result in significant changes in IEDs. These
results suggest that specific acoustic properties, rather than genre, primarily influence IEDs.

Conclusions: The findings suggest that specific acoustic properties can influence brain activity in a reproducible manner at
the individual level, modulating IEDs based on personalized testing and selection across a spectrum of musical genres. These
results suggest the potential for music-based neuromodulation as a personalized therapeutic approach in epilepsy management,
emphasizing the importance of acoustic features over musical genre. Further research is needed to explore individual aspects of
music-based interventions.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.

© 2025 The Author(s). European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.
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1 | Introduction

Epilepsy is a chronic neurological disorder characterized by re-
current, unprovoked seizures. Despite advancements in antisei-
zure medications (ASMs), approximately 30% of patients have
drug-resistant epilepsy. For these patients, nonsurgical pallia-
tive treatments, such as neuromodulation techniques, are ex-
plored. Among these, music-based interventions have recently
emerged as a promising avenue.

The most substantial evidence supporting the role that listen-
ing to music plays in patients with epilepsy is associated with
Mozart's “Sonata for Two Pianos in D Major” (K 448), which
has been shown to reduce interictal epileptiform discharges
(IEDs) in EEG studies and demonstrate seizure-reducing ef-
fects with regular listening [1-6]. Other compositions have
been investigated; similarly, promising results were predom-
inantly observed with Mozart's “Piano Sonata No. 16 in C
Major” (K 545) [7]. The uniqueness of K 448 and the mech-
anism of its effect on IEDs or seizures are subjects of ongo-
ing research, with hypotheses proposing mechanisms such as
positive emotional responses to music [8, 9] and the presence
of long-term periodicities (lasting 10-60s) within the compo-
sition, which are thought to be associated with cerebral cod-
ing [10].

The Mozart effect has garnered significant attention in both
the scientific community and popular media over the past 3
decades. A recent meta-analysis based on eight studies in-
volving 207 subjects casts doubt on the evidential value of the
Mozart effect for epilepsy [11]. The analysis revealed nonsig-
nificant, trivial-to-small summary effects of listening to K 448
or other musical stimuli on epilepsy or other medical condi-
tions. These results, coupled with inconsistent evidential pat-
terns from multiverse analyses and low primary study power,
indicate limited reason to suspect a specific Mozart effect in
epilepsy treatment.

Our study aimed to build upon findings by exploring the impact
of specific musical features on IEDs. Research by Stillova et al.
showed in intracerebral EEG (iIEEG) that certain musical prop-
erties like rhythm, melody, harmony, dynamics, and timbre can
influence IEDs in epilepsy patients [12].

Based on those results, we conducted a study testing the predic-
tion of music's IED-reducing effect based on its acoustic prop-
erties. We did not include K 448 in our study, as we aimed to
explore whether there might be other compositions suitable for
IED reduction. Our study hypothesized that the IED-reducing
effect is not because of Mozart's music; the effect is individual
and based on the acoustic parameters of the music. We posited
that patients who respond to a particular type of music with an
IED reduction would experience a similar effect when exposed
to acoustically similar music, while the effect would be absent
with acoustically contrasting music. In this way, we aimed to
predict the effects of music on patients with epilepsy. Our study
was designed specifically for patients with iEEG, as many IEDs
do not propagate to scalp-EEG.

2 | Methodology
2.1 | Patients

We included 25 patients with drug-resistant epilepsy, undergoing
iEEG during presurgical evaluation. All patients had iEEG im-
planted using a stereotactic frame, with position verified by MRI
(for details see Supplementary). The cohort had limited exposure
to classical music and no serious visual or hearing disturbances.
Those with a seizure less than 6 h prior to or during study record-
ings were excluded. Three patients were excluded due to recent
seizures, in accordance with these criteria. The study adhered
to ethical standards and all patients provided informed consent.
For the patient characteristics see Supporting Information.

2.2 | EEG And Music Recordings

Recordings were conducted at the Brno Epilepsy Centre's video-
EEG unit. Patients listened to music through headphones during
sessions conducted over two consecutive days. On the first day,
the session included a premusic resting-state EEG, during which
patients listened to five original compositions (OCs), followed by
a postmusic resting-state EEG. The OC that elicited the lowest
number of IEDs was identified for further analysis. On the sec-
ond day, patients listened to the OC identified from the first day
(with the lowest IED count) along with four additional composi-
tions selected according to the methodology. These sessions were
also flanked by premusic and postmusic resting-state EEGs. The
order of music presentation was randomized, and two epileptolo-
gists independently analyzed the recordings, focusing specifically
on IEDs within the irritative zone. IEDs were counted within a
5-min interval for each composition (for details see Supporting
Information) Additionally, after the recordings, patients were
asked to rate the compositions on a scale from 1 to 5, with 1 indi-
cating “I like this the most” and 5 signifying “I did not like this.”
This subjective assessment was used to gain insights into the pa-
tients’ personal preferences and enjoyment of the music, which is
considered a crucial element in evaluating music therapy as a po-
tential treatment option.

2.3 | Selection of Music Compositions

Our evaluation involved five different types of music, each rep-
resented by a group of compositions: movie soundtrack, relax-
ation music, minimalistic music, rapid and dynamic music, and
Mozart's music. A professional musician selected one original
composition per group, and each was acoustically compared
with the others using acoustic parameters identified as import-
ant in our previous study [12]. For the selection of compositions
see Table 1; for the complete procedure for selecting compo-
sitions based on acoustic analysis and the acoustic properties
of the selected compositions, please refer to the Supporting
Information. The compositions were 5-5.5min in length.

For each group, four additional compositions were chosen based on
acoustic similarity to or difference from the original composition
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(the most IED-reducing composition from the first day): the most
similar composition from the same group (sSG), the most similar
composition from all compositions outside the group (sOG), the
most contrasting composition from the same group (cSG), and the
most contrasting composition from all groups (cOG).

2.4 | Statistical Analysis

The number of IEDs and changes between the premusic and post-
music resting states were summarized as medians. Absolute and
relative changes were calculated; relative changes were calculated
as absolute changes divided by the number of IEDs in the premu-
sic resting state. The effects of listening to compositions were
compared using a paired-sample Wilcoxon test. The changes in
IEDs between men and women were evaluated using the Mann-
Whitney U test. The effects on IEDs of the acoustic properties of
the compositions that were listened to on the first day were ana-
lyzed based on Pearson correlation coefficients. The coefficients
were calculated between musical features and median numbers

TABLE1 | Compositions.

of IEDs in the selected parts (equally long sections of the composi-
tions within the first 5 min from the start).

3 | Results
3.1 | Results of the First Day

The analysis of the music compositions that led to the lowest
number of IEDs showcased varied results across different genres:
Relaxation music led to the lowest number of IEDs in 1 patient,
minimalistic music in 5 patients, rapid and dynamic music in 6 pa-
tients and Mozart's music in 13 patients. However, statistical signi-
ficance across the entire group of patients was observed only in two
categories: Mozart's music, which showed a significant reduction
in IEDs, and relaxation music, which, conversely, increased IEDs.

The evaluation of IEDs during the music-listening sessions and
the corresponding premusic and postmusic resting states are de-
tailed in Tables 2 and 3. For K 595c, there was approximately a

First day
Original compositions

Movie

Relaxing
Minimalism

Rapid and dynamic
Mozart

Second day
Acoustically based selection

The most IED-reducing composition from the first day

The most similar composition from the same group (sSG)

J. Horner—Bicentennial Man
Music for healthy sleep
P. Glass—“Metamorphosis Three”
C. Saint-Saéns—*“Danse Bacchanale”

W. A. Mozart—“Piano Concerto 27” K 595

The most similar composition from all compositions outside the group (sOG)

The most contrasting from the same group (cSG)

The most contrasting from all groups (cOG)

Note: The original compositions listened to on the first day and the principle of the selection of the acoustic parameters.

TABLE 2 | Results of the first day of the study.

Premusic resting

state—number

Postmusic resting

Subjective of IEDs (median, Music—number state—number of IEDs
rating minimum; of IEDs (median, (median, minimum;
Composition (average) maximum) minimum; maximum) maximum)
Movie 1.6 29 (4; 254) 38 (5; 248) 43 (2; 214)
Relaxing 1.96 45 (4;272) 29 (0; 268)
Minimalism 3.64 37 (4;268) 36 (4; 255)
Rapid and dynamic 3.76 46 (2;257) 36 (2; 290)
Mozart 4.08 27 (0; 185) 22 (1;227)

Note: The subjective ratings of the compositions, presented as average numbers on a scale ranging from 1 to 5. In this scale, 1 represents “I like this the most” and 5

denotes “I did not like this.”
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Comparison of the effects of the compositions on the first day of the study.

TABLE 3

Change in IEDs while listening to music and in the postmusic resting state compared

to in the premusic resting state (median, minimum; maximum)

Relaxing Minimalism Rapid and dynamic Mozart

Movie

—6 (—81; 30)

—2(=55;37)
p=0.1355

0 (—66; 67)
p=0.5228

7 (=57; 28)
p=0.9815,
p*=10.0197 (for increase)

1(-61;22)
p=0.5853

Absolute change—premusic resting state and
listening to the music—number of IEDs

0.0191

p:

—0.28 (=1;1.04)

0(-0.8; 1.47) ~0.17 (—0.82; 1.61)

0.12 (~0.7; 2.56)

0.01 (—0.63; 0.65)

Relative change—premusic resting state and

listening to the music

—4(=92; 68) —6 (—114; 36)

—6(—62; 59) —4(—68;82)

0 (=74; 40)

Absolute change—premusic and postmusic

resting state—number of IEDs

0.0111

p
~0.19 (~0.89; 1.48)

0.1728

p
—0.21 (—0.82;2.96)

0.1265

p
—0.13(-0.71; 1.62)

0.2076

p
—0.17 (~1; 1.87)

0.1435

p:

0(-0.88;2)

Relative change—premusic and postmusic

resting state

Note: Changes in the number of IEDs while listening to the music and in the postmusic resting state compared with the premusic resting state. The reduction of IEDs is represented by negative values and the increase by positive

values. The null hypothesis of no difference is tested against the alternative that there is a decrease in IEDs (p value p), or an increase in IEDs (p value p*). Statistically significant changes are shown in bold.

7% decrease in the median of IEDs between the premusic resting
state and while listening to the music, and approximately a 24%
decrease in the median of IEDs between the premusic and post-
music resting states; see Table 3. Table 4 shows that K 595c led
to a significant reduction in IEDs between the premusic resting
state and while listening to the music (p=0.0191) with a median
decrease of six IEDs and a median relative decrease of 28%, but
there was negligible effect size (Cliff's delta=0.1088). Moreover,
there was a significant reduction in IEDs between the premusic
and postmusic resting states (p=0.0111), with a median decrease
of six IEDs and a median relative decrease of 19%, see Table 4.
A small effect size (Cliff's delta=0.1856) was observed for this
comparison, indicating a minor but consistent reduction in IEDs.

The other musical categories did not demonstrate significant
changes in IEDs across the entire group of patients, except
for the relaxing music category. This music significantly in-
creased IEDs (p=0.0197), with a median increase of seven
IEDs between the premusic resting state and while listening
to the music. Moreover, there was approximately a 55% in-
crease in the median of IEDs between the premusic resting
state and while listening to the music. In the relaxing music
category, small effect sizes were observed for both compari-
sons: between the premusic resting state and while listening
to the music, and between the premusic and postmusic rest-
ing states. For complete results of effect size results see the
Supporting Information. Boxplots illustrating the reduction
in IEDs across patients, specifically comparing the premusic
resting state with the music-listening state, are included in
Supporting Information.

Table 2 also includes the subjective ratings of the compositions
presented as average numbers on a scale ranging from 1 to 5. In
this scale, one represents “I like this the most” and five denotes
“I did not like this.” Generally, not compared with the premu-
sic resting state, movie soundtrack compositions did not lead
to the lowest IEDs in any of the patients, relaxation music in
one patient, minimalistic music in five patients, rapid and dy-
namic music in six patients, and Mozart's music achieved the
lowest IED count most frequently, in 13 patients. We conducted
an additional analysis of the combined effect of the random-
ized sequence of music, showing that there was no effect of the
order of listening to compositions We analyzed the relationship
between music-induced spike reduction and epilepsy types,
music preferences, and subjective ratings using Fisher's exact
test. Furthermore, we analyzed the relationship between the
type of music that induced IED reduction and participants’ age
using ANOVA. No significant associations were found for epi-
lepsy types (p =0.3350), music preferences (p =0.8012), subjec-
tive ratings (p =0.1329), or age (p =0.7400), suggesting that the
observed effects were independent of these factors (all these
analyses are included in Supporting Information). We did not
find any effect of acoustic properties of compositions listened
to on the first day on IEDs. We did not find any gender differ-
ences in the effect of different music on the number of IEDs.

3.2 | Results of the Second Day

On the second day, the musical compositions were set to as-
sess the impact of various acoustic properties on IEDs. This
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TABLE 4 | Results of the second day of the study.

Premusic resting
state—number
of IEDs (median,

Listening to the music— Postmusic resting state —

minimum; number of IEDs (median, number of IEDs (median,
Composition maximum) minimum; maximum) minimum; maximum)
The most IED-reducing composition 32 (2;235) 26 (0; 196) 24 (0;171)
from the first day
The most similar composition from 21 (1;184) 25(1; 208)
the same group (sSG)
The most similar composition from 25 (0; 154) 25(2;264)
all compositions outside the group
(sOG)
The most contrasting composition 26 (2;200) 24 (0; 170)
from the same group (cSG)
The most contrasting composition 38 (2; 215) 29 (1; 290)

from all groups (cOG)

analysis was grounded in evaluating the acoustic properties
of these compositions, categorizing them based on their simi-
larity to or difference from the most effective composition (the
composition with the lowest number of IEDs while listening to
it) from the first day. That was relaxation music in one patient,
minimalistic music in five patients, rapid and dynamic music
in six patients, and Mozart's music in 13 patients. The find-
ings from this day's analysis are summarized in Table 5. The
most IED-reducing composition from the first day exhibited
a significant decrease in IEDs between the premusic resting
state and while listening to the music (p =0.0001) with a me-
dian decrease of nine IEDs and a median relative decrease of
40%, and between the premusic and postmusic resting states
(p=0.0003) with a median decrease in 13 IEDs and a median
relative decrease of 43%.

The most similar composition from the same group (sSG) demon-
strated a significant decrease in IEDs between the premusic
resting state and while listening to the music (p=0.0001) with
a median decrease of 12 IEDs and a median relative decrease
of 32%, and between the premusic and postmusic resting states
(p=0.0107) with a median decrease of nine IEDs and a median
relative decrease of 33%.

The most acoustically similar composition from all composi-
tions outside the group (sOG) showed a significant reduction in
IEDs between the premusic resting state and while listening to
the music (p <0.0001) with a median decrease of 12 TEDs and
a median relative decrease of 44%, and between the premusic
and postmusic resting states (p=0.0108) with a median de-
crease of 12 IEDs and a median relative decrease of 39%.

The most contrasting composition from the same group (cSG)
indicated a significant decrease in IEDs between the premusic
resting state and while listening to the music (p =0.0033) with
a median decrease of six IEDs and a median relative decrease
of 25%, and between the premusic and postmusic resting states
(p=0.0005) with a median decrease of 13 IEDs and a median
relative decrease of 43%.

On the contrary, the most contrasting composition from all
compositions outside the group (cOG) showed an insignificant
decrease in IEDs between the premusic resting state and while
listening to the music (p=0.1187) and between the premusic
and postmusic resting states (p=0.1265). Boxplots illustrating
the reduction in IEDs across patients, specifically comparing
the premusic resting state with the music-listening state, are in-
cluded in Supporting Information

Findings collectively underscore that, except for the most
contrasting from all compositions outside the group (cOG),
all other compositions led to a significant reduction in IEDs
compared with the premusic resting state. But in all these re-
sults, we find small size effects. For complete results of size
effect results, see the Supporting Information. We did not find
any gender differences in the effect of different music on the
number of IEDs. For the study design and outcomes summa-
rization, see Figure 1.

4 | Discussion

The results of our 2-day iEEG study on music modulation of
IEDs in patients with epilepsy provide insights into the poten-
tial effects of music on IEDs and emphasize that reproducibility
relies on individualized testing and selection, as no universal
acoustic properties or ideal compositions were identified as ef-
fective for all patients.

On the first day, the only significant IED-reducing effect was
with K 595¢ (a median relative decrease of 28% during the music
session and a 19% decrease in the postmusic resting state). This
effect is less than was reported with K 448 in the iEEG study
by Quon, in which they observed an average global IED reduc-
tion of 66.5% [9]. Stillova et al. (2021) also used iEEG to report
a median IED reduction of 32% [12]. A meta-analysis of other
scalp-EEG studies reported an average IED reduction of approx-
imately 35% while listening to K 448 [13]. Comparing these find-
ings to our study, it is evident that the effect of K 448 on IEDs is
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Patient selection iEEG recording

iEEG recordings during pre-music, music, and
post-music intervals (5 minutes)

Statistical analysis

Day1
IED-reduction:
* Mozart’s music:
* 28% median relative decrease during music
(p=0.0191)
* 19% median relative decrease during post-music
resting state (p=0.0111)
IED-aggravation:
* relaxing music
* 55% median relative increase during music
(p=0.0197)

Day 2

IED-reduction :
« original composition:

Day 1: Day 2: * 40% median relative decrease during music
Patients with drug- *  Movie music ! Acoustic- - - (p=0.000%) ) )
. . ¢ Relaxing music Selection of based Patients included * 43% median relative decrease post-music
resistant epilepsy -1a2s the most IED- i X X
~ ——>| +  Minimalism - selection of in analysis (n=25) (p=0.0003)
enrolled (n=28) reducing o .
¢ Rapid and composition compositio- * the most similar composition from the same group:
dynamic music ns * 32% median relative decrease during music
*  Mozart’s music (p=0.0001)
* 33% median relative decrease post-music
(p=0.0107)

* the most similar composition from all compositions
outside the group

Excluded patients (n=3)
if seizures < 6 hours
prior or during recording

* 44% median relative decrease during music
(p<0.0001)
* 39% median relative decrease post-music

(p=0.0108)
* the most contrasting composition from the same group
* 25% median relative decrease during music
(p=0.0033)
* 43% median relative decrease post-music
(p=0.0005)

No effectin:
* the most contrasting composition from all groups

FIGURE1 | Study design and outcomes summarization. iEEG, intracerebral EEG; IEDs, interictal epileptiform discharges.

more pronounced than that of K 595c. The remarkable reduction
observed with K 448, as highlighted in Quon's study, suggests a
more profound influence of this specific composition on neural
activities, probably due to its unique structural, rhythmic, and
harmonic characteristics.

Furthermore, Quon's study highlighted the importance of the
duration of the musical stimulus, as a short exposure of 90s to
K 448 did not carry over its effect into the poststimulus periods.
We found a modest but still significant carry-over effect after
5min of exposure, resulting in reduced IEDs even in the post-
music interval.

Interestingly, the results from our study revealed a counterintu-
itive trend regarding the subjective popularity of compositions
and their effect on IEDs. From the selected compositions, those
that were the most favored by patients either had no significant
effect or even a worsening effect on IEDs. On the other hand, the
compositions that patients favored less, particularly those in the
Mozart and rapid dynamic genres, demonstrated the most sig-
nificant reduction of IEDs. This finding suggests that the effect
of music on reducing IEDs in epilepsy might not necessarily cor-
relate with emotional responses or personal preferences for the
music. It indicates that other factors, possibly specific acoustic
properties inherent in certain types of music, could play a more
crucial role in modulating IEDs.

The relationship between music and brain dynamics could be
further explored in the context of findings by Teixeira Borges
et al. (2019) [14], which suggest that changes in the scaling expo-
nent of neuronal activity (1/f resonance) during music listening
are linked to pleasure. The lack of such scaling effects in certain
compositions might also contribute to their therapeutic impact.
While our study was not designed to investigate this phenome-
non, the lack of 1/f scaling resonance in specific compositions
could potentially explain the observed IED-reducing effects.

The second day's results further extend these findings by
demonstrating that not just Mozart's compositions but also other
musically varied pieces. The median relative decrease in IEDs
for various compositions ranged from 0% to 44%, highlighting
the nuanced role of specific acoustic features. Notably, there was
areduction in IEDs across almost all compositions tested on the
second day, including the original composition from the first
day, sSG, sOG, and cSG. The significance of these results lies
in their validation of the idea that even compositions that are
musically different can reduce the number of IEDs if they are
acoustically similar to a composition that has previously shown
a positive impact. In contrast, the lack of IED reduction in re-
sponse to the most acoustically contrasting composition from
all groups (cOG) further validates our hypothesis. This compo-
sition, which differed significantly in acoustic properties from
the original effective composition, did not produce the same
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therapeutic effect, highlighting the specific nature of acoustic
influence on neural modulation in epilepsy.

However, our findings also indicate that the relationship be-
tween music's acoustic properties and its impact on epilepsy is
not entirely straightforward. An intriguing observation was the
reduction in IEDs during the listening session to the most con-
trasting composition from the same group (cSG), a composition
that was acoustically different from the original composition
identified on the first day. Despite being acoustically distinct,
this composition still reduces IEDs, suggesting that there are
additional factors beyond the acoustic properties we initially set
out to examine.

Interestingly, the study did not find any significant gender dif-
ferences in response to music, which could indicate a more
universal applicability of music-based interventions irrespec-
tive of gender. This finding is somewhat in contrast with ear-
lier studies, including the one by Stillova et al., that suggested
gender-specific responses to different acoustic properties
in music.

Our findings contribute to the ongoing debate about the effect
of music on the brains of patients with epilepsy. While a re-
cent meta-analysis cast doubt on the specific effects of Mozart's
music on epilepsy, suggesting that the reported effects could be
driven by isolated factors, our study indicates that the therapeu-
tic potential of music might extend beyond Mozart's composi-
tions. The remarkable reduction in IEDs observed on the second
day indicates that the acoustic properties of the music, rather
than the music of Mozart per se, are instrumental in modulating
epileptiform activity. This aligns with theories suggesting the
involvement of complex neural networks in response to musical
stimuli [8, 15]. However, the observed small effect sizes war-
rant careful consideration before generalizing these findings to
broader clinical applications.

Moreover, the first-day results present a novel finding: the sig-
nificant increase in the number of IEDs when patients listened
to relaxing music. This result is particularly intriguing as it
challenges the commonly held notion that all forms of relax-
ing music inherently have a calming or stabilizing effect on the
brain's electrical activity, especially in the context of epilepsy.
We hypothesize that contrary to expectations, certain character-
istics of what is typically categorized as “relaxing” music might
contribute to increased neural excitability in individuals with

epilepsy.

In this study, we also investigated whether specific acoustic
properties contributed to the reduction of IEDs across groups of
patients. Specifically, we stratified patients based on the record-
ing that was most beneficial on the first day and then performed
Spearman’s correlation (with Bonferroni correction) between
acoustic features extracted from the contrasting parts of record-
ings and their associated IEDs within each group. However, we
did not identify any significant correlations, suggesting that the
effect of specific acoustic features on the reduction of IEDs is
likely individual rather than global. Although the findings sug-
gest that the effect of musical features on IEDs is individual,
this conclusion was reached indirectly by exploring the global
effect of features across all participants. These results should

be interpreted with caution, as only 25 patients participated in
this study.

In our study, due to the highly varied locations of iEEG elec-
trodes within the brain, we did not analyze the impact of IED
reduction in specific brain areas. The diversity in electrode
placement, even within the same brain lobe, likely would have
led to insufficient statistical significance in such an analysis.

It is important to emphasize that while our findings are prom-
ising, they should be interpreted with caution in terms of their
implications for seizure reduction. The exact mechanism by
which different acoustic properties influence the epileptic brain,
particularly in reducing IEDs, remains an area for further explo-
ration. Recording iEEG during music presentation provides an
opportunity to assess alignment between the auditory envelope
and EEG features, as well as amplitude modulation and simple
measures of autonomic arousal. Additionally, measures of con-
nectivity, such as global synchrony or temporary decoherence
promoted by specific musical features, could provide insights
into the therapeutic mechanisms.
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