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Music is a ubiquitous part of life, from forms of expression to the enhancement of well-being and function. Building on
a large body of existing research, the goal of this narrative review is to address the complex relationships between music
and our cognitive function and emotional processing. By examining prior work in this space, this review underscores how
music has these wide-ranging behavioral effects by engaging complex regions, including the amygdala, the limbic system,
and reward pathways. Additionally, this review explores how music can be used to improve academic performance and
as a therapeutic tool by lessening anxiety, improving memory, and slowing down the cognitive impact of neurodegen-
erative diseases. The paper demonstrates how music dependably engages emotion- and memory-related neural systems,
which can support both cognitive and therapeutic performance and outcomes. Finally, it examines individual and cultural
differences in music perception, showing how idiosyncratic factors can contribute to differing emotional and cognitive responses.
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Introduction

The interdependence between music and the brain is a com-
pelling subject that has caught the attention of researchers
across disciplines, including neuroscientists and psycholo-
gists. Besides being a form of expression, music plays an
outstanding role in engaging both cognitive and emotional
functions'2. Specifically, music is able to change an individ-
ual’s emotional state and has key bidirectional roles in both
forming new memories and resurrecting past memories> =,
For instance, think of when you hear your favorite song and
can’t help but smile. There have already been multiple works
and large bodies of research establishing deep connections be-
tween music, emotional processing, and memory across be-
havioral, clinical, and neuroimaging studies=">.

However, results across these bodies of literature are spread
over many areas and methodologies, making it difficult to con-
nect neural activity to real-world cognitive and therapeutic ef-
fects. This narrative review aims to collect and synthesize var-
ious pieces of information on music and the multitude of ef-
fects on emotion and memory. Accordingly, this paper seeks
to explore the primary question: how does music affect emo-
tional processing and memory function in the human brain?
By examining how neural systems involved in emotion and
memory management engage when hearing or playing music,
this paper aims to highlight the cognitive and psychological
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impacts. To do so, this review will explore the critical brain
structures involved and use empirical and case studies, as well
as real-world examples, to discuss the relationships between
music and core cognitive and affective functions. The final
part of the paper highlights limitations and open questions,
such as the role of cultural and individual differences in mu-
sic perception, contradictions in research, and areas for future
study. By consolidating information from various sources, this
review highlights the contemporary neurological and psycho-
logical processes of music-related emotion and memory.

How the Brain Processes Music

There are multiple regions that support music processing, in-
cluding both low-level sensory regions (i.e., auditory cor-
tex) and higher-level multimodal processing regions related
to emotion, memory, and attention’®.  The brain processes
music hierarchically, meaning that it goes through multiple
stages of processing involving both bottom-up and top-down
processing until the meaning of the music comes to be under-
stood. Bottom-up processing relates to the flow of sensory in-
formation from lower to higher brain regions, while top-down
does the opposite”. Bottom-up processing is communicated
using raw sensory data, while top-down processing uses prior
knowledge, goals, or expectations to shape the interpretation
of incoming sensory input”.

To be specific, bottom-up music processing starts with
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sound signals that are caught by the ear and are sent to the
cochlea, which converts the sounds into neural signals (see
Figure [1| for a schematic of the ear)®. The auditory nerves
then carry the neural signals to the brainstem and thalamus
for processing®. After processing, the thalamus relays the
information to the auditory cortex, where continued cortical
processing supports the analysis and recognition of complex
sounds®. To provide more detail, following the auditory cor-
tex’s basic processing, the secondary auditory areas, such as
the belt regions and Wernicke’s area, incorporate many other
complex musical patterns like harmony and rhythm®.
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Fig. 1 Sound transduction from the ear to the cortex. This figure
shows a clear schematic of the human ear as well as the auditory
pathway used to process sound. Sound enters via the pinna (outer
ear) and travels down the ear canal (external auditory canal) and
vibrates the tympanic membrane (eardrum). The vibrations from the
tympanic membrane are transmitted through the ossicles (malleus,
incus, stapes) and to the cochlea, where the sound is converted into
neural signals with the help of the organ of Corti. These signals
travel via the auditory nerve to their final destination, the auditory
cortex, for higher-level processing (adapted from BioRender, 2025)

Music processing in higher-order regions supports more in-
tricate experiences, including preferences, memory, and re-
ward. For instance, the basal ganglia, a group of small struc-
tures that control voluntary movements and reward-related
processing, are engaged in interpreting rhythm, which in turn
helps the brain in pattern recognition, interpreting regularities
in information”. Other related regions canonically referred
to as the “reward pathway,” specifically the ventral tegmental
area, are engaged when we listen to gratifying music'?., Fur-
thermore, regions of the limbic system, like the amygdala and
hippocampus, contribute largely to our emotional experience
when listening to music=H.

The next sections will provide further detail on the role of
neurotransmitters (chemical messengers) in supporting reward
function before discussing the broader relationships between
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Fig. 2 Sound transduction pathway. Sound enters the cochlea,
where it is later relayed to the brainstem (Superior Olivary Cortex).
It travels through the midbrain (inferior colliculus, medial geniculate
nucleus) to the thalamus (above the midbrain) before finally
reaching the auditory cortex for higher-level processing (adapted
from BioRender, 2025)

music, emotion, and memory and their neural correlates.

The Role of Neurotransmitters in Invoking Re-
ward Responses to Music

All of the activity in these large brain regions is mediated by
chemical messengers (‘“‘neurotransmitters’) that allow neurons
to communicate with each other and with other cells through-
out the body''%. Neurotransmitters hold a key role in sending
signals across synapses, binding to specific receptors, and gen-
erating both inhibitory and excitatory effects throughout the
nervous system'.2, They allow for both basic functions needed
for survival, such as digestion and sleep, as well as more com-
plex functions, like movement, emotion, and cognition 12l
This paper focuses primarily on the role of a particular neu-
rotransmitter in generating feelings of anticipation in reward,
pleasure, and satisfaction when listening to music®. These
feelings are mediated by dopamine’s release in reward path-
ways: music listening engages the mesocorticolimbic path-
way, which originates in the ventral tegmental area and in-
cludes the basal ganglial®. This is where the ventral tegmen-
tal area projects dopamine to key structures, including the nu-
cleus accumbens V. The interaction between these regions is
the neural basis for both reward processing and the genera-
tion of positive emotions in relation to music. Generally, the
release of dopamine correlates with the emotional arousal, an-
ticipation of joy, and happiness one feels in the moment!?,
This extends to music; dopamine is the principal contributor to

2 | NHSJS Reports

© The National High School Journal of Science 2026






