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Introduction

Music has been a big part of people's everyday life since ancient times extending back
250 000 years or more. It plays a much more important role compared to what we think.
Music has held a significant position in influencing societies, collective identities, and
cultivating interpersonal relationships, spanning various cultures and historical periods. The
development of music, from the early periods to modern civilization, has demonstrated
transformation in style, structure, and function, reflecting the characteristic of each society
while also establishing a human experience that suprasses cultural barriers. Additionally,
through history people studied it from different fields to find the nature of music. Musicians,
philosophers, psychologists, neuroscientists and anthropologists proposed different theories
concerning the origins of music.

The famous philosophers such as Pithagoras, Aristotle, Plato claimed that music has
preventive and healing properties, also emphasizing that it established order in the universe
and kept harmony in the individual's body and soul. It was noticed that melody and rhythm
are able to change mood and influence emotions. In ancient Greece the musical art unified the
three fields such as dance, poetry and music so Plato had some ideas related to music
interventions. The use of music interventions was also widespread in ancient China and India.

In modern life the impact of music is more than just entertainment; it shows the effect
on mental health and emotional well-being. Music-based interventions is a valuable tool that
is used for treatment of various conditions such as anxiety, dementia, dyslexia, chronic pain.
A lot of studies proved that music helps to reduce stress, regulates mood, improves cognitive
functions and motivation, involves physical rehabilitation, and enhances communication
skills. It has been a beneficial method through attentive reception of thoughtfully selected

music playlists.



Both as an artist and a listener, music is a form of self-expression. To express thoughts,
feelings, and experiences in a concrete manner through music, one must be true to the
original. Through practicing and practicing a musical skill, such as singing or playing an
instrument, self-esteem and creativity can be enhanced. Another way to convey ideas,
feelings and experiences is by participating in activities like songwriting and composing.

Music and songs are a powerful tool for exploring one's own world and sharing it with others.

As was mentioned before, music is a power tool for society. It has a notable capacity to
unify people and create social relationships. Whether through collective singing and dancing
or attending live performances and music festivals, shared musical experiences help to create
a bond between individuals. Music functions as a universal platform where possible to form
bonds, interactions, and backgrounds. The sense of cooperation that music plays in a way of

building social connections and promoting positive associations.

Moreover, music is not just for entertainment, it is one of the fundamental things in
human lives. So it is important to remember that music has a power to comfort and inspire
people. Its universal appeal expresses cultural differences and fundamental aspects of human
experience. By fully embracing the power of music, we have opportunities to enrich our
nurture souls, lives, and establish enduring connections with others.

The main purpose of this thesis is to understand the role of music in memory,
emotions, and mental health. Also, in this thesis would be considered the implications of
music-based interventions in Alzheimer disease and dementia. Research suggests that music,
specifically known music, potentially could evoke emotional memories and improve clinical
outcomes in Alzheimer’s patients.

Music-evoked emotional memories are facilitated by the preservation of specific brain

regions responsible for music memory, such as the amygdala and hippocampus, which are



less susceptible to disease than other cognitive functions. This protection allows the
activation of undamaged neural networks and facilitates the retrieval of emotional memories
linked to music. In addition, music has the ability to trigger the release of neurotransmitters
such as dopamine and serotonin, stimulating emotional processing areas of the brain.

This thesis concerns the fundamental mechanisms and clinical significance of
emotional memories evoked by music in persons with Alzheimer’s disease and dementia, as
well as the potential efficacy of utilizing these mechanisms in music-based interventions to
enhance their quality of life and support caregivers.

One approach is the efficacy of music-based interventions employing familiar music
and songs from an individual’s history to stimulate emotional memories and improve memory
recall. This approach is based on the theory that musical memory is preserved even in late
stages of Alzheimer’s disease. The therapists can have access to a patient's experience and
memories by using familiar music, to improve social interaction, emotional state, and overall
well being.

Another approach is that a personal music playlist consists of an individual’s music
preferences. By using a meaningful playlist for individuals, the therapists can have
advantages of music-based interventions by involving the brain’s emotional processing and
memory recall mechanisms. Moreover, individuals stimulate cognitive and motor functions

because they are involved in the process of making playlists.



1.1 Music in psychology

In psychology music takes a valuable and big spot. The field of music psychology
explaining the psychological aspects of musical influence on behavior, well-being and
emotions. Researchers in this field use psychological theories to understand the impact of
musical behaviors, musical sounds and effects.

Studies have found musical influence on psychological functions. Researchers
investigate fundamental questions focused on how music is used and its various functions.
The main scholars discussed potential functions of music from a theoretical point of view.
There are present two main theories such as evolutionary approaches and non-evolutionary
approaches. All functions of music are the result of these theories.

Evolutionary approaches propose the idea that music is a product of evolutions and
development. Charles Darwin discussed variable possibilities of music importance for
biological aspects. He suggested that sounds produced by ancestors were more musical rather
than linguistic, with more consistency in rhythm and pitch. As Darwin, Miller (2002) is one
of the representatives of this approach and proposed that music-making is valuable for
biological fitness. According to his view, the people who engage in musical activity can be
considered healthy and strong, signaling to potential partners about good physical conditions
similar to the animal's world.

This theory explains how music played a role in human evolution such as social
relationships (ex. group formation and social bounding), partner choice, and parental caring.
These viewpoints consider music through evolutionary psychology and survival advantages.
Supporting this statement Folk (2004a,b) argued that singing and humming is significant for

infant-mother attachment.



One of the views regarding these theories provided by Dissanayake (2009), he
discussed that people use music to cope with self awareness and emotions. Music can help to
fight with anxiety and stress that was proved by a lot of studies. Researchers found evidence
that music can be used as treatment for mood disorders.

Another point of view is non-evolutionary approaches. This theory is focused on the
way that individuals use music in everyday life but without implication behaviors in adaptive
functions and evolutionary origins. Regarding the non-evolutionary approach are discussed
two approaches such as “use-and-gratifications ” approach and experimental aesthetic.

The use-and-gratifications approach was proposed by Arnett (1995), emphasizes the
needs and concerns of listeners and how they actively choose and use music to fulfill these
needs. It explores how music is used for purposes such as entertainment, sensation seeking,
identity formation, cultural identification and sensation seeking.

Building upon this, the experimental aesthetic investigates the subjective experience
of beauty in music and the resulting pleasure derived from it. Studies in this area explore how
music can evoke memories, mood, associations, experiences in listeners, focusing on
aesthetic experience rather than evolutionary origins.

By integrating these two viewpoints, it becomes apparent how individuals interact
with music in various dimensions. The use-and-gratifications provides a framework of
understanding the active role listeners play in choosing and using music while the
experimental aesthetic explores deeper into subjective, experiential aspects of music
appreciation and the pleasure it can evoke.

The non-evolutionary approaches to understanding the role and function of music do
not rely on theories of biological evolution to explain the origins and development of music.
Rather, these viewpoints center on the contemporary practical applications and perceptions of

music, without necessarily exploring its evolutionary beginnings. The comparison of music



to "cheesecake" is frequently employed to demonstrate the non-evolutionary viewpoint.
Similar to how cheesecake is a tasty and enjoyable food, yet not essential for biological
survival, music is perceived as a cultural artifact that offers cognitive, emotional, and
physiological advantages without being inherently tied to evolutionary adaptations.

In addition, the non-evolutionary approaches are evident that the most functions
summarize into cognitive, emotional and physiological functions.The scholars approached
the functions of music from empirical investigations. There are two main approaches that
should be distinguished. The first is the observational approach, the researchers tend to
uncover and document the way the music is used in everyday life. The main focus is
identifying and observing the different ways in which people are involved with music in
various contexts. This approach seeks the understanding of the practical functions of music.
On the other hand, the inferential approach to infer the fundamental structure that regulates
the utilization of music. Researchers employing this method examine evidence to prevalent
aspects, motifs or classifications within the purposes of music. By inferring patterns from the
evidence, it identifies fundamental relationships or functions that present among different
ways of using music. Both approaches provide deeper understanding of functions of music in
real-life settings. These empirical investigations throw light on the diverse ways that could
potentially exist among diverse applications of music.

Studies proposed numerous functions that exist while listening to music but there is
no agreement on the nature and numbers of the functions. Different researchers provide
different amounts of music’s functions that were found by surveys. For instance:
Chamorro-Premuzic and Furnham (2007) identified 15 functions of musical dimension that
were distinct in three dimensions: rational, emotional and background; Boer (2009) found 10

underlying dimensions; Lonsdale and North (2011) identified 30 uses that were divided into



six dimensions. Following the examples may conclude that there is no unifying meaning of
how much exactly is music provided to individuals.

The research conducted by Schéfer et al.(2013) explored the various ways people
used the music such as emotional, rational and background uses as well as its role in
self-reflection and social bounding. There were around 129 reasons for using music and 834
participants were recruited and with a very diverse age range from 8 to 85 years. The aim of
the study was comprehensive understanding of functions of music by analyzing the range of

potential musical functions.

Information about how music affects people's experiences was collected through a
questionnaire in the study. Through various channels, including local choirs and German

universities, academics shared links to online surveys and distributed leaflets.

Participants were requested to evaluate their level agreement with statements related
to their motives for engaging in music listening to use the scale for range from 0 (disagree) to
6 (completely agree). The participants were guided to think of any musical genre and any
context in which they would engage in music.

The researchers performed a principal component analysis in order to ascertain the
fundamental dimensions of musical functions. It was found that this analysis identified three
separate dimensions such as regulating arousal and mood, attaining self-awareness, and
expressing social relatedness. These dimensions explained approximately 40% of the
variability in the data across various genders and age groups. The study recognized the
constraints of using self-reported data and introspective insights into motivations.
Nevertheless, due to limited empirical data gathering methods, they chose a survey-based

approach.



The scientists have been exploring fundamental distinct dimensions within the
functionalities of music using statistical techniques, like factor analyses and cluster analyses,
to reveal these dimensions among amounts of variables. Nevertheless, there is a lack of the
basic functions of music due to the various methods and approaches utilized in these studies.

The significance of incorporating a diverse set of variables in the investigations to
guarantee the emergence of all relevant factors or aspects. The scholars suggest re-examining
the issue of musical functions by commencing with the most expansive inventory to date of
possible music-related functions. They intend to enroll a cross-sectional sample of
participants encompassing various age cohorts and a broad spectrum of socio-economic
status to ensure a diverse representation.

In addition, the results of this study are also important for understanding the social
function of music. Research shows that people today are interested in music mainly for
personal reasons, such as maintaining a positive emotional state, creating a pleasant personal
space, and relieving boredom. This individualistic approach to music consumption may
reflect the Western emphasis on self-awareness and self-expression.

The interest of influencing music on well-being is also considered from the biological
perspective emphasizing the importance of understanding human musicality. To explore more
biological mechanisms though music influence scientists use evidence-based music
interventions with potential therapeutic use. Deeply understanding of neurobiological effects
can lead to more effective personalized approaches to mental health and well-being.

For better understanding the neurobiological effect needs to consider the tonality and
rhythm of music. The tonal context significantly impacts the psychological perception of
musical pitch, as it determines the arrangement of similarities and distinctions between the
tones, along with their temporal dynamics. Also, the tonal emotional expression and

perception of tones in music are known to influence emotions and anxiety levels. From a
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neurobiological perspective, tonality of music is capable of activating particular brain areas
linked to emotional processing, including the amygdala and the prefrontal cortex. The neural
conditions to tonal changes are able to affect emotional conditions and play a role in
regulating mood. Tonality consists of the three main aspects such as harmony, melody and
timbre.

The neurobiological impact of music’s rhythm is profound. Rhythm refers to the
temporal structure of music, that includes the duration and stress on notes. Music’s thythm
has the ability to synchronize neural firing patterns by entraining activity in the
auditory-motor cortex. This synchronization can result in improved cognitive functions,
motor coordination, and emotional regulation. Research has demonstrated that various genres
of music have the ability to engage distinct regions of the brain, consequently exerting a
noteworthy influence on our emotional well-being. As an instance lively music featuring a
fast tempo has the capacity to initiate the secretion of dopamine in the brain, thereby
cultivating feelings of joy and satisfaction, whereas slow tempo can evoke the oxytocin that
relates to a sense of relaxation and calm. So The therapeutic effects of music on mental
health, in part, can be attributed to rhythmic entertainment.

In addition, music can stimulate the brain’s reward circuitry by releasing
neurotransmitters like dopamine, which is linked to pleasure and motivation. This stimulation
can create positive emotional reactions and pleasure of listening to music. During the act of
listening to music, instances of heightened thrill or “chills” are linked to elevated dopamine
attachment in the nucleus accumbens, a critical brain area responsible for reward processing.
This upsurge in dopamine plays a part in the enjoyable sensation of music listening. Also, the
images from fMRI prove this statement and show the brain’s response to music correlates

with subjective liking.
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In the frame of the rewarding system proposed a concept of “tripartite network”™
concerned with musical reward encompasses the nucleus accumbens (NAc), ventral
tegmental area (VTA) and the hypothalamus. This network establishes a connection between
cravings and enjoyment and their association with autonomic and neuroendocrine responses,
emphasizing the intricate interaction of brain areas implicated in the pleasurable aspects of
music.

The ultimate fundamental component of human musicality is sociality. Sociality in
music relates to the social perspectives of music utilization and generation, emphasizing the
significance of music in interpersonal communication and the advancement of social bonds
between individuals. Music has the control to bring individuals together, empowering
collective encounters and reinforcing connections through a shared understanding of melodic
expression. Through collaborative exhibitions, shared playlists, and interpersonal melodic
trades, music gets to be an implies of communication and social association, fortifying
connections and giving a sense of having a place and community.

In conclusion, the engagement of the reward system when listening to music
highlights the important influence that music has on our mood, motivation, and overall
well-being. Exploring the mechanisms by which music triggers the brain’s reward pathways
could provide valuable insights into why music can be an effective way to boost mood,
reduce stress, and promote mental health.

The article by Bowling D.L. presents a conceptual model that emphasizes the
importance of recognizing differences in individual sensitivity to key elements of musicality,
including tonality, rhythm, reward and social interaction. By assessing patients' history of
musical engagement and their sensitivity to these musical elements, healthcare professionals
can gauge the potential effectiveness of music-based interventions. Patients with a strong

affinity for music and high sensitivity to tonality, rhythm, rewards and social qualities are
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considered suitable candidates for music therapy. On the other hand, patients who dislike
music or do not find music rewarding may be less likely to benefit from such interventions.
By focusing on elements that resonate with patient preferences and neurobiological
responses, and by making treatment more personalized with unique musicality profiles,
healthcare providers will be able to standardize interventions and improve treatment
effectiveness.

Understanding the science of musicality is vital for the levelheaded application of
melodic intercessions to mental wellbeing and wellness. To begin with, understanding how
music influences the brain and mental wellbeing permits healthcare suppliers to personalize
treatment. This custom fitted approach leads to more viable and individualized mediations.
Moment, understanding the science of human musicality gives a logical premise for utilizing
music in mental wellbeing treatment. This interface between melodic components and
clinical results makes a difference to construct evidence-based approaches and increments the
adequacy and unwavering quality of music-based treatments. Third, by recognizing that there
are person contrasts in reactions to music on a natural level, healthcare experts can
personalize treatment procedures based on each patient's particular melodic inclinations and
sensitivities. This personalized approach can progress restorative results and persistent
engagement. Fourth, by connecting music treatment to a natural system, healthcare experts
can build up reliable treatment rules and guarantee consistency within the implementation of
music interventions totally different settings. This standardization bolsters quality control and
encourages the consolidation of music into customary therapeutic practice. At last, a
comprehensive biological understanding of human musicality will invigorate inquire about
and development within the field of music-based intercessions. By revealing the ways in
which music impacts mental well-being, researchers can produce unused mediations, move

forward existing methods, and investigate unused openings to utilize music as a restorative
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apparatus. In brief, understanding the method and its noteworthiness can move forward
persistent prosperity and results.

Researchers across studies defined the correlation between music and individual
wellness throughout various life stages, emphasizing the wide-ranging advantages of music at
different points in one’s life. They note that the favorable effects of music can be observed
during early childhood, adolescence, and later stage of adulthood.

Investigate appears that music features a critical effect on early childhood instructive
advancement. Music encounters amid this time have been connected to various formative and
cognitive benefits, with positive impacts on scholastic accomplishment. Moreover, support in
music-related exercises amid early childhood has been connected to more noteworthy social
cohesion and integration. Taking an interest in music exercises makes a difference in creating
critical social abilities such as interaction, participation, and coordination. Music gives a
stage for youthful children to associate with their peers and construct connections in a
collaborative and comprehensive environment.

Overall, incorporating music into early childhood education and development
programs not only improves educational outcomes, but also promotes social inclusion and
cohesion in young children. This highlights the multiple benefits of music in promoting
overall growth and well-being in the early years of life.

There is empirical evidence that participating in music education during adolescence
improves young people's ability to encode sounds, which can lead to improved reading
comprehension. By actively participating in music activities that involve instruction and
practice, adolescents can develop more robust auditory processing skills that support a range
of cognitive tasks, including reading comprehension. Furthermore, existing research shows
that listening to music has a positive impact on adolescents' emotional well-being and sense

of agency. Music has the ability to evoke emotions, provide comfort and strengthen
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self-expression. Young people often use music as a means of self-expression and emotional
regulation, which can increase their overall well-being and sense of autonomy.

In outline, combining music instruction with the passionate benefits of tuning in to
music to improve cognitive abilities such as sound encoding can play a part within the
general advancement and well-being of youthful individuals at this critical life arrangement.
These discoveries are vital for coordination music instruction and music tuning in openings
into youthful people's lives to bolster their enthusiastic, social and cognitive improvement.

Different physical and mental focal points that can considerably improve the common
wellbeing and wellbeing of older adults have been connected to association in music in more
seasoned adulthood. Melodic exercises like playing instruments, moving, or singing can
move forward physical wellness in more seasoned grown-ups. These exercises offer
possibilities for social interaction and engagement, which play an imperative part in
protecting physical wellbeing and versatility in this age gathering. Music has been shown to
have positive impacts on cognitive work, passionate wellbeing, and memory in older adults.
Tuning in to music can diminish push and uneasiness, whereas locks in music-making
exercises can instill a sense of accomplishment.

In conclusion, the combination of physical involvement in music and psychological
benefits of listening and participation in music can positively impact the comprehensive
health and well-being of older individuals, promoting and enhancing quality of life in their
later stages of adulthood.

Researchers presented several practical implications for music-based interventions to
social, emotional, cognitive individuals across different age groups. Programs are created to
harness the therapeutic properties of music to promote quality of life. For instance: music

interventions programs, community music programs, educational initiatives, engagement in
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musical activities and professional composers and music leaders. Implementing music

interventions programs in various ways to promote well-being and health.

Music and memory

A lot of theories support the strong relations between music and memory, specifically
could track the relations in associations. Music is a powerful tool for encoding information,
restoring it and recalling memory. During the listening music in the human’s brain activates
neuronal connections in different areas such as prefrontal cortex, auditory cortex, amygdala,
motor cortex, hippocampus and Broca’s area (Fig.1). Exactly, the prefrontal cortex and
hippocampus are responses for memory and memory processes. Neuroimaging research
centered on autobiographical memories evoked by music (MEAMSs) provides insight into the
neuronal processes involved in recalling memories triggered by music (Barrett et al., 2010;
Janata et al., 2007; Schulk- ind, Hennis, & Rubin, 1999). By analyzing brain activities
researchers can pinpoint the pathway that involves the process of the recall of

autobiographical memories.
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Neuroimaging research conducted by functional magnetic resonance (fMRI) and
positron emission tomography (PET) on MEAMs enhances our comprehension of the
complex connection between memory, music and cognition by uncovering the neural basis of
how music acts as a trigger for autobiographical memories and impacts cognitive functions in
the brain.

The process of activation of neurons appears unconsciously but it has a powerful
impact on cognitive and emotional conditions. For example, to hear the favorite music from
adulthood evoke happy memories from that time and feelings of nostalgia and warmth.

According to study (Barrett et al., 2010), song familiarity and autobiographical
salience are two context-level constructs that can influence feelings of nostalgia. These
contracts include: familiarity with the song; degree to which the song is associated with a
personal memory; level of autobiographical salience of the song; emotional arousal
experienced while listening to the song; specific emotions elicited during listening to the song
(Fig.2). These context-level constructs help to explain why individuals experienced nostalgia

on a different level.
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Figure 2. A heuristic model of context level and personal level that may contribute to
nostalgic experience. Barrett FS, Grimm KJ, Robins RW, Wildschut T, Sedikides C, Janata
(2010).
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In addition, research discovered that individual differences in nostalgia proneness and
mood state play a significant role in music-evoked nostalgia.

Within the scope of Music-Evoked Nostalgia research Barrett et al., (2010),
individuals with heightened levels of nostalgia proneness exhibit a greater inclination towards
experiencing nostalgia while interacting with music. In the field of Music-Evoked Nostalgia
research, individuals exhibiting elevated levels of nostalgia proneness displayed a heightened
predisposition to experiencing nostalgia while engaging with music. Thus, those with an
inherent inclination towards nostalgia are more prone to experiencing intensified nostalgic
responses elicited by music.

The intensity and occurrence of nostalgic responses to music can be influenced by
unique personal characteristics. The importance of unique personal characteristics that
influence the intensity and occurrence of nostalgic responses to various stimuli is underscored
by this.

Individual emotional states influenced feelings of nostalgia. Specifically, individuals
in negative emotional states tended to experience higher levels of nostalgia when listening to
music, in contrast to those in positive or neutral emotional states. This suggests that negative
emotions trigger nostalgia and intensify nostalgic feelings brought on by music.

People with negative emotions are more likely to find solace and comfort in nostalgic
memories, which may lead to an increased nostalgic response to music. This shows the
relationship between emotional states and nostalgia and suggests that an individual's mood
affects how they interact with nostalgia.

The results show that variation in personality traits such as sadness' as measured by
the ANPS and 'meuroticism' as assessed by the Big Five Inventory are important indicators of
nostalgia proneness. People with higher levels of neuroticism are more likely to experience

nostalgia.
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Although significant relationships were found between individual-level constructs and
contextual-level variables in this study, the overall effect of interactions across levels on the
prediction of nostalgia experiences was modest. This suggests that while individual
personality traits influence perceived nostalgia, the interaction between these traits and
contextual factors may have a subtle effect on the overall experience of nostalgia.

The cultural impact is significant for individuals' preference in music from infancy
through adulthood. Babies as young as 4-8 months old exhibit tendencies towards musical
rhythms specific to their own culture, while during adolescence, individuals' capacity to
recognize and favor musicfrom their own culture is strongly established. Familiarity with
culturally typical musical attributes, obtained through exposurefrom early on, significantly
shapes musical preferences. Recognizing the cultural influence on musical preferences is
crucial for acknowledging the richness of musical expression across the globe.

The aim of this study (Demorest et. al., 2010) was to investigate the influence of
culture on music perception and memory by analyzing differences in brain activation patterns
of music listeners from familiar and unfamiliar cultural backgrounds. It was expected that
different brain activation patterns would be observed when remembering and recalling music
from one's own cultural background compared to music from a foreign cultural background,
especially in the right frontal cortex. In this study, fMRI scans were used to monitor brain
activity during activities in which subjects listened to new music from a culture foreign to
their own and identified specific musical excerpts. The primary goal is to understand how
cultural familiarity affects neural processes involved in music perception and memory, and
thus to elucidate the neural mechanisms underlying music processing in different cultural
contexts.

To observe the brain activities while listening to culturally familiar and unfamiliar

music researchers used fMRI to distinguish if there is any difference in brain activation. In
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the Fig.3, below clearly could be observed which brain areas are activated.
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Figure 3 Difference map showing area of greater activation during listening to culturally
unfamiliar music in angular gyrus, posterior precuneus and middle frontal areas. Demorest
SM, Morrison SJ, Stambaugh LA, Beken M, Richards TL, Johnson C. (2010)

Significantly increased activity in the right cingulate gyrus was detected in every
participant while engaging in the music memory task involving culturally unfamiliar music.
This particular region of the brain, in conjunction with the prefrontal cortex and
precuneus,has been linked to the recollection of music and the spatial orientation of auditory
stimuli.

The participants were greatly in task of culturally familiarity music. In the result they
were better in remembering and recognizing music that belongs to their own. This finding
indicates that people tend to have better memory recollection for music that is culturally
relevant to them, perhaps due to their exposure to and greater comprehension of the musical

traditions, compositions, and genres within their own cultural context.
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The study outlines various limitations and issues. One of the notable issues is the
cultural specificity of the study, which primarily compares Turkish culture with Western
cultural standards. Furthermore, the limited sample size raises further questions about the
strength of the study. This limited population has the potential to produce biased results,
undermining the reliability of the conclusions drawn from the study.

This considers how nature with one's own culture influences the way people see and
keep in mind music. It appears that individuals tend to keep in mind music from their own
culture way better. In spite of the fact that brain districts related with music handling give
important data, translating neural actuation designs in connection to social recognition is
complex and can be affected by distinctive points of view. It is pivotal to encourage thinking
about and consider personal contrasts and social differences to move forward our
understanding of how social recognition impacts brain reactions to melodic boosts. These
discoveries have suggestions for investigating how individuals see music and give openings
for future investigation analyzing the exchange of neural forms related to culture, memory
and music handling.

Music-evoked autobiographical memories (MEAMs) are associated with strong
emotions such as happiness, sadness, excitement and nostalgia (Barrett et al., 2010; Janata et
al., 2007; Schulkind, Hennis, & Rubin, 1999). Even culturally the tradition relates important
events with music (e.g. weddings, birthdays, funerals and initiations). In one study it was
found that the most popular music was significantly higher measured in emotional response.

Related research has shown that music can act as a powerful trigger for
autobiographical memory recall. This is especially true in individuals with acquired brain
injury who have no underlying deficit in autobiographical recall memory and have intact

pitch perception (Baird & Samson, 2013). This suggests that music may support the
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rehabilitation of autobiographical amnesia by acting as a stimulus for the recall of personal
events and experiences.

Music's ability to elicit vivid autobiographical memories has been attributed to its
emotional depth (Altenmiiller et al. 2014) This phenomenon has been termed the 'replay
effect' in music psychology, highlighting music's exceptional ability to evoke past
experiences, including related images, sounds and emotions (Altenmiiller et al. 2014).

Music is able to evoke memories from multiple times of period and across
generations. The phenomenon is named as the “reminiscence cascade phenomenon”.
Krumhansl and Zupnick in 2013 studied this phenomenon, in the result they found that
music-evoked autobiographical memories (MEAMSs) display multiple “cascading
reminiscence bumps”.

Krumhansl and Zupnick, 2013, conducted a study of young adults' exposure to
popular music over a 50-year period. Participants exhibited a typical 'recall bump'. This bump
is more common in individuals between the ages of 10 and 30 compared to other life stages.

Although a strong reminiscence bump is identified for personal or autobiographical
memories, the evidence is varied for public events.Some research has shown a reminiscence
bump solely for significant public events that have a dominant influence on collective
memory, while not for other public events.

Distinct differences between personal and public events indicate that the recollection
of significant personal and public events may be influenced by different cognitive
mechanisms. While the life-script framework effectively addresses the reminiscence bump in
personal memories, it does not provide a comprehensive rationale for the observed patterns
related to public events. Interestingly, they also found the second reminiscence bumps for

music that was popular when their parents were young. This bump triggered by music from
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the previous generation, suggests that music has a unique ability to evoke memories and
bridge generational divides that transcend individual lifetime.

In conclusion, the reminiscence cascade phenomenon can serve as a powerful trigger
in evoking autobiographical memories, connecting individuals not only to individual past but
also to the collective memories of previous generations.

The study conducted by Amy M. Belfi, Brett Karlan & Daniel Tranel (2016) focuses
on the vividness of memories evoked by music compared to memories triggered by famous
faces. The primary goal is to define whether there is a distinction in the vividness of detail
and clarity between memories recalled though MEAMs and those prompted by viewing
famous faces. In this study 30 healthy candidates, ages from 30 to 72 years. Participants
listened to 30 songs and viewed 30 famous faces, reporting on the memory evoked.

The findings of the study showed that MEAMs were more vivid in detail compared to
memories triggered by faces. It supports the hypothesis that autobiographical memories
recalled by music have a higher level of clarity and richness in details. MEAMs is more deep

in internal details (Fig. 4) that refers to personal feelings, thoughts associated with memory.
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Figure 4. Total number of perceptual detail for music and faces. Baguley, 2012; Loftus &
Masson, (1994).
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In contrast, memories triggered by the viewing of famous faces have more external
details (Fig. 5) such as contextual information of certain memories. This phenomenon
underscores the significant interaction among acknowledgement, affect, and recollection, as
well as the distinct manner in which our brains encode and recall data linked to culturally

important and familiar figures.

80

# of external details

Figure 5. Total number of external details for music and faces. Baguley, 2012; Loftus &
Masson, (1994).

In Fig. 6 (Amy M. Belfi, wet al., 2016) also can be observed the sex differences
among participants. Women had more vivid memories in both tasks compared to men.
However, in general for both genders in music cues the bar is higher than in face stimulus.
This gender difference suggests that in general women are more clear and detailed in recall of

autobiographical memories than men.
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Figure 6. Sex differences in ration of internal to total details (Amy M. Belfi, Brett Karlan &
Daniel Tranel (2016) Music evokes vivid autobiographical memories, Memory, 24:7,
979-989, DOI: 10.1080/09658211.2015.1061012)

Overall, the study proves the idea that MEAMSs are richness and vividness to
memories-evoked compared to memories by visual stimulus. Interestingly, findings that
visual stimulus is more effective in external details in memories could be because the faces
were famous and it triggered more details that relate with environment and the context
information. Compared to memories triggered by music, music more relates with internal
statements of individuals and evokes memories with emotions, relations and warms that
relate to certain memories.

General research has predominantly concentrated on investigating MEAMs in
controlled laboratory environments with music cues chosen by the experimenter or in
collaboration with participants to make personalized playlists. However, there is an
increasing acknowledgment of the necessity to investigate these memories in the context of
daily life experiences.

In the study Jakubowski & Ghosh, 2021 explored music-evoked memories in
everyday life. They employed a naturalistic methodology to examine the situational
characteristics, content, and attributes of Music-Evoked Autobiographical Memories
(MEAMs) occurring spontaneously within individuals' everyday experiences. Utilizing a

diary-based approach over a seven-day period, participants were instructed to document
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specifics of their MEAMSs and music consumption patterns. This was intended to capture the
occurrence rate, emotional undertones, and contextual elements related to these memories
within authentic environmental contexts.

Participants in the research (Jakubowski & Ghosh, 2021) indicated encountering
MEAMs) about once a day, with some degree of disparity among individuals. These
recollections commonly manifested during day-to-day activities like driving, traveling,
relaxing, and houseworking, eating, working, and exercising. The contextual elements of
these recollections concur with standard situations where individuals typically engage in
music consumption, underscoring the interconnectedness of music, recollection, and

everyday occurrences.
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Figure 7. Activities during which a music-evoked autobiographical memory occurred.
Jakubowski, K., & Ghosh, A. (2021).

Jakubowski and Ghosh, 2021 presented a new method for documenting music-evoked
autobiographical memories (MEAMs) in their research. They highlighted the frequent
occurrence of MEAM s in daily life, which can transport individuals to dynamic positive, and
social experiences. Despite the absence of experimental control,the study effectively captured
real MEAM occurrences. The presented approach creates opportunities for investigating the

contextual elements of naturally occurring MEAMs and their influence on individuals' life
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narratives and evolving self-perception.The study's results aid in understanding the
spontaneous and emotionally profound characteristics of MEAMSs, emphasizing the role of
music in triggering autobiographical memories and its impact on personal identity and life
narratives.

Researchers do not mention the specific limitation and criticism. However, one of the
possible criticisms is a small size of participants. Also, participants self-reported through
diary may present biases or inaccuracy in memory recall.

Moreover, music has an impact on verbal memory encoding. Numerous studies
support the strong relations between verbal memory and music. Individuals who have
received musical training as adults demonstrate significantly improved performance on verbal
memory assessments in comparison to individuals without musical training. Notably, these
cognitive advantages seem to be confined to verbal memory and do not extend to visual
memory. Significantly, the beneficial effects of music on verbal memory are observed to
endure over an extended period, persisting for years following the cessation of musical
training. Furthermore, taking musical training at a younger age is associated with greater
enhancements in verbal memory skills.

Researchers have several explanations of how music can improve verbal memory.
First, music engages in multiple systems such as motor, auditory and emotional processing
that improve the effectiveness of encoding information. The synchronization of these systems
may help facilitate the information. In addition, the emotional factor is power in recalling
memories and in forming them.

The understanding of relations, music and verbal memory is crucial for the real world
because musik-based interventions are beneficial for the population such as learning
disabilities, brain injuries and dementia. Also, children show better results in learning and

language if they are musical trained.
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The connection between verbal memory and music is proved neurologically and
behaviorally so as music interventions level up the cognitive functions of individuals. This
relations perspective in the scientific field and in the real world.

The study (Ferreri et.al., 2013) introduction explores the relationship between music
listening and its influence on verbal memory encoding. It highlights the favorable effects of
music, including enhancement of memory function and reduction of prefrontal cortex
activity. The main aim of the study is to investigate the impact of music on specific memory
processes and to ascertain how these impacts can improve cognitive functions and memory
preservation.

Listening to music during encoding is suggested to improve verbal memory by
creating a supportive context that aids in organizational, associative, and semantic processes.
This enriched context during encoding is believed to enhance memory performance during
retrieval. Furthermore, the presence of music during encoding was found to have a positive

impact on subsequent item recognition in verbal memory tasks.

Figure 8. fNIRS optode localization on the forehead scalp region overlying the dorsal part of
the prefrontal cortex. Ferreri, Laura & Bigand, Emmanuel & Bugaiska, Aurélia. (2015).
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Figure 8, showed a significant decrease in dorsal prefrontal cortex (DLPFC) when words
were presented with music compared to silence. This result suggests that music listening
while word recognition improves the performance in verbal tasks.

Understanding these mechanisms and implicating them in real help to individuals
significantly improves cognitive skills. Especially to apply it to patients with dyslexia,
dementia and Alzheimer’s disease.

Summing up the chapter, I can conclude that the influence of music on memory is so
influential that it is impossible to ignore it. We listen to music every day and don't even think
about how it affects our brain. It is generally accepted to think that music is more for
entertainment and consolation in emotions, but in fact we do not take full advantage of the
opportunities that music gives us.

Using music in the study of new information will significantly increase the
effectiveness of the acquired material. It is better to form it into a long memory. And by
associating music with one or another memory, we get the very effect of nostalgia, which is
sometimes simply necessary for mental well-being.

However, not all genres of music have a positive effect on memory and attention.
Scientists have proven that pop music negatively affects mindfulness and memory due to the
monotony of the rhythm.

Excessive music listening also has a negative impact on attention (Chen et al., 2023).
While some claim that music improves work efficiency, research has shown that listening to
lyrical music can be distracting, especially when performing tasks that require verbal

processing (Vasiliev et al.)
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Music and emotion

Music has the power to evoke personal emotions such as happiness, sadness, joy and
melancholy. An important aspect of music's influence on emotions is the use of musical
elements such as rhythm, melody, harmony and tempo. For example, fast tempos and bright
melodies evoke feelings of joy and elation, while slow, deep sounds are associated with
sadness and longing. Emotional responses to music are also influenced by individual tastes,
cultural background and personal experiences.

Research has shown that singing can effectively regulate emotional states and help
people cope with stress and anxiety. This phenomenon is attributed not only to music's
function as distraction and relaxation, but also to its ability to allow complex emotional states
that are difficult to put into words.

The resulting emotions interact with the brain's neural rewards and emotional
processing. When listening to music, the limbic system in the amygdala, which responds to
emotions, actively releases dopamine, which is linked to reward and pleasure. This
neurochemical response explains why music promotes feelings of euphoria.

One prominent approach is a cognitive appraisal theory that explains emotions are
elicited by an individual's cognitive evaluation or appraisal of a stimulus, including music. So
the musical features such as pitch, tempo, rhythm, directly influence on the emotional valence
and arousal. For example, the fast tempo is usually associated with happiness and slow tempo
with sadness.

Action tendency theories provide an alternative viewpoint, positingthat emotions
prime individuals for particular action reactions, such as approaching or avoiding a stimulus.

In the field of music, specific musical elements may unconsciously provoke physiological
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changes and action tendencies that result in emotional responses.For instance, a fast tempo
and high volume may evoke sensation of excitement and the tendency to become active.

On the opposite feeling theories characterize emotions as individual internal
perceptions that result from physiological alterations within the body. In the context of music,
the auditory elements can directly prompt bodily reactions, such as changes in heart rate and
skin conductance. These physical responses are subsequently interpreted as emotional
sensations, encompassing happiness, sadness, or fear.

In general, research has shown that the relationship between music and emotion is a
multifaceted phenomenon involving cognitive, physiological and subjective processes.
Emotional responses are determined by variables such as an individual's musical competence,
cultural heritage and personal connection to music. Despite the valuable perspectives
provided by various theories, there is no single comprehensive theory that can fully explain
this complex phenomenon.

The multiple mechanism theory suggests that music triggers emotions through a
mixture of six mechanisms: brainstem reflexes, evaluative conditioning, emotional contagion,
visual imagery, episodic memory and musical anticipation. These mechanisms are intricately
intertwined to elicit emotional responses to music. This framework is based mainly on the
work of Berlyne 1971; Meyer 1956, but adds the work of Juslin & Sloboda 2001. Integrating
both theories provides a broad description of the mechanisms.

Brainstem reflexes are psychological processes that elicit an emotional response to
music by interpreting basic acoustic features as signals of important or urgent events. This
process suggests that certain musical elements, such as unexpected transitions, volume,
dissonance and rapid temporal sequences, can evoke arousal or discomfort in individuals.
Reflexes in the brainstem are responsible for sensory, motor, auditory and emotional arousal.

It plays an important role in reflexive responses to music. Rapidly, alertness to concentrate on
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potentially important stimuli in the environment increases. This mechanism involves
stimulation of the central nervous system and is influenced by neurotransmitters such as
norepinephrine and serotonin.

Evaluative conditioning refers to the psychological process by which music is
repeatedly paired with positive or negative stimuli to elicit emotions. This association ensures
that a particular event or experience consistently evokes a particular emotion in the
individual. Repeated pairings ensure that music independently evokes similar emotional
responses in the absence of the original stimulus. This conditioning process represents
classical conditioning in which a neutral stimulus, called the conditioned stimulus, is
associated with an emotionally effective stimulus, called the unconditioned stimulus. As a
result, the conditioned stimulus elicits the same emotional response as the unconditioned
stimulus. Surprisingly, evaluative conditioning can occur without the individual being
consciously aware of the link between the music and the emotional response, emphasizing the
automatic and implicit nature of this mechanism.

Emotional contagion refers to the psychological process by which emotions towards
the music are evoked through the listener's interpretation and reproduction of the emotional
expressions conveyed by the music. This in turn triggers similar emotions. The listener
internally reflects the emotional content of the music, creating a shared emotional experience
between the music and the listener. The emotional impact of music through emotional
contagion during listening demonstrates the profound ability of music to elicit and
communicate emotions at the interpersonal level. By interpreting and internalizing the
emotional content of music, individuals form an emotional bond with the music and
potentially participate in the emotional state expressed by the music. This process emphasizes
the importance of empathy, reflection and shared emotional encounters in influencing the

emotional impact of music on individuals.
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Visual symbolism capacities as a cognitive prepare that inspires an passionate reaction
within the person, such as when the intellect visualizes pictures whereas tuning in to music.
This component includes the arrangement of mental representations or scenarios within the
individual's intellect created by sound-related jolts, eventually driving to feelings interwoven
with the envisioned visual substance. When mental visualizations are accompanied by music,
different situations, scenes and stories can be visualized that are impacted by the enthusiastic
tone and rhythm of the music and the topics of the verses. Such inventive visualizations have
the potential to inspire feelings closely related to the envisioned substance, coming about in
an all encompassing and immersive passionate experience in which both sound-related and
visual jolts are coordinated.

Episodic memory may be a cognitive handle in which music triggers the review of a
particular occasion in a person's life, which in turn triggers an passionate reaction in that
individual. This frame of memory is related with the review of personal encounters and
occasions related with a specific minute or put, regularly with passionate and relevant
highlights related to that occasion. Long winded memory is significant in affecting
enthusiastic reactions to music through the aftiliation of music with individual life occasions
and encounters. Music that brings out emotionally critical or significant recollections can
inspire solid enthusiastic reactions and trigger sentiments of nostalgia, connection and
reverberation with the past within the audience. This preparation highlights the vital impact
of individual recollections and life encounters on the passionate effect of music on people.
Introduction to music that brings out long winded recollections permits individuals to review
past occasions, circumstances and their association to the music being played. This kind of
memory brings out the beginning feelings felt at the time and causes a repetition of the

enthusiastic state related with the past involvement.
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Musical anticipation (Meyer, 1956) refers to the psychological process that creates
emotions in the listener as a result of the development of a piece of music being realized or
violated as expected. This process is based on the idea that listeners familiar with a particular
musical style or genre form internal predictions and expectations about arrangements,
harmonies, rhythms, and other musical components. While listening to music, their brains
form predictions about what will happen in the music based on patterns, repetitions and
established criteria of musical arrangement. These predictions lead to emotional responses
when the music meets or fails to meet the listener's expectations, resulting in feelings of
happiness, surprise, anxiety and determination.The concept of musical anticipation is strongly
linked to the idea of musical syntax, where individuals' hierarchical perception of musical
arrangements and frames can predict upcoming musical events.

All the mechanisms listed here are crucial for understanding how music evokes
different emotions. Recognizing that emotional responses to music are multifaceted and
influenced by a variety of factors, researchers suggest that our understanding of emotional
processes in music should go beyond musical anticipation. Musical anticipation, which
predicts musical progression based on familiar patterns, is important, but it does not
encompass all the emotional responses that music can elicit.

The music-emotion theory encompasses various frameworks that seek to explain how
music evokes emotional response. According to this perspective (Konecni et al. 2008) , music
itself does not directly elicit emotions. Instead, the impact of M — E is often influenced by
memories, associations, and various social behaviors that provoke emotions, such as dancing
(Fig. 9). Juslin & Vistfjdll identified at least the six psychological mechanisms underlying

the M — E (Fig.8)
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Figure 9. Relationships relevant to the induction of emotion by music. Konecni et al. (2008)

The Fig. 9 represents the flowchart of processing how listeners process music and
form emotional responses that involve the complex interaction. The process of music
exposure starts when listeners are exposed to a piece of music. It covers various contexts,
such as listening to songs on radio or background music in a film, and attending a concert. In
addition, based on the prior experience of music, the listeners form the expectations about
music. The expectations of music influence the factors such as familiarity with musical
structure, genre of the music, listeners’s mood and the setting. So If music goes in a way with
an individual's expectations, it can lead to feelings of satisfaction, joy and pleasure. The
listener’s enjoy the music more. However, if music represents a different way from
expectations, it can evoke emotions such as surprise, tension and sometimes discomfort . The

emotional impact in this case depends on context and listeners' personal experience.
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The theoretical framework of Leonard Meyer (1956), Emotions and Meaning in
Music, is the most influential in studying musical emotions. Regarding the theory, music
produces the emotions based on the listener’s expectations and what happens in fact,
experiencing different degrees of tension and relaxation. Meyer defined three sources of
expectations. The first, extra-opus knowledge, refers to general patterns in a music style.
This is about the listener's knowledge of melody, rhythm, and harmony and their expectations
in musical context. The second source, intra-opus knowledge, about experience only a certain
piece of music and expectations based only on this piece. And the last, implication-realization
model (Narmour 1990;1992), refers that generally listeners expect small changes in pitch but
if there are big differences that fills a gap.

The PET study Blood and Zatorre (2001) showed brain responses during active
listening that point in specific time points with strong emotions as physiological responses. In
another fMRI study (Krumhansl 2005) represented activity in the area of the secondary
auditory cortex when listener’s detect violations in rhythm and chord. In addition, in study
(Koelsch et al. 2005) when unexpected chords elicit orbitofrontal cortex activation, this area
also supports the emotional processing.

The previous studies support the idea that the brain reacts to changes in music that
differ from expectations. So unconsciously, every time during the listening music or song
individuals have expectations from chord and rhythm based on previous experience. So any
violations in chord or rhythm elicit ambiguous emotional responses. By contrast the music
that expected elicit more positive emotional response but also negative based on an
individual's past experience with certain music.

The importance of explaining reactions to music argued by researchers. Some may be
interested in why music evokes reactions. Some are more interested in specific effects of

various musical features. Also, the absence of mapping the particular emotional response
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while listening to music leaves a big gap in this area. When individuals listen to music alone
it elicits reactions that may be completely different while listening to the same music in a
group. So the group sharing the music as a powerful tool for socializing may have stronger
emotional responses. So we can experience the same music in different ways. The fact that is
known is the general emotional response in brain stem reflex, auditory cortex, episodic
memory that show activity during the music.

Moors, A., & Kuppens, P. (2008) in their article explain the theory of two types of
emotions and consider the aspect of understanding how music evokes emotional responses. In
type 1, emotions directly connect with music. These emotions evoke the listener’s evolution
liking or disliking the music. In type 2, emotions are linked to context of music or symbolic
meaning. They are more abstract such as nostalgia, sadness,or happiness. The distinction
between type 1 and type 2 represents how the appraisal is working in musical context. While
the type 1 is more straightford and concrete, like or dislike, the type 2 does not always require
cognitive appraisal in the same way.

By distinguishing type 1 and type 2 researchers may understand better emotional
responses on music. The sea differences between them help to understand how the reactions
are not the same evoked by music. Also, support the idea that emotional response to music
does not always require cognitive appraisal, it could be intuitive and instinctive.

Some time recently that, we talked as it were almost the positive impact of music on
feelings and the instruments of how music causes feelings in common. Be that as it may, it
ought to be famous that music can cause not as it were positive feelings, but moreover
negative ones.

One of the main factors influencing the emotional perception of music is the content
of the lyrics. Some lyrics may contain negative messages, such as the promotion of violence,

hatred and aggression, which cause stress, anxiety and depressed mood in listeners. For
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example, research has shown that music texts containing sexual violence and violence in
relationships increase negative emotions and form negative attitudes in youth and adults
(Wang & Jiang, 2022).

It is not only texts and lyrics that have a negative impact on emotions. The tone of
music also has a negative impact on emotions. Research has shown that listening to
melancholic music causes negative emotions such as apathy and sadness (Hahn, et al. 2022)

The study (Chen et al., 2023) hypotheses the possible negative influence music has on
cognitive functions such as attention, behavioral changes. Notably that this study is focused

on adolescence.
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FIGURE 1
Schematic of music on the mental health of youth.

Figure 10. Schematic of music on the mental health of youth. Chen et al., (2023)

Fig. 10 schematically shows how different music may influence in positive ways also
in negative ways.When the music carries an aggressive character in the lyrics or in the
intensity of the melody. This can lead to inattention, irritability and aggression. Many people

may dismiss this because they do not take the influence of music seriously. However, do not
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forget that music affects both the conscious part of the brain's processes and the unconscious
part.

The results showed that music has a significant effect on mental health as in positive
and negative ways. On the one hand, it has an impact on social connections, intelligence,
emotional regulation and creativity. On the other hand, music evokes negative emotions and
violence because of the aggressive melody or lyrics; excessive listening may decrease the

hearings; and distract attention.

Music-evoked emotional memories

In the previous chapters were presented articles and studies that music is able to
different emotional responses such as sadness, happiness, joyful, loneliness; and memories.
This chapter will present more studies as examples of the strong relation between music,
memory and emotions in one context.

Emotions such as music have a big impact on formation memory. In both cases
involved in conscious level and unconscious level. Previously the study proved the theory
that situations or memories with emotional context are better recollected in memory and
easily recognized later. Also, the same effect with music, if music had emotional responses it
would be more memorable. So emotional contests are crucial for formation of memory and in

relations between music, memory.
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Music is able to evoke strong emotional memories that could be positive and negative
based on the past events and previous experience. So music helps to form the memory that is
associated with a certain piece of music.

The scientist from University of California found that music helps to form more
strong long-term memories. The study by McClay, M., et al. (2023) used music to manipulate
the emotions of volunteers who performed simple tasks on a computer. Researchers have
found that the dynamics of emotions turn neutral experiences into memorable events.

Over time the brain has a tendency to group the episodes of memories because
information that is restored to the brain is too much. This process involved two processes:
The first, unified and compressed memories; the second, expands and separates each memory
as experience expands into the past. The working of the two processes help to form clear
memories.

The researchers found the music composers that created a certain music to elicit sad,
joyfull, calm feelings and anxiety. The participants listened to the music, while imaging the
story, at the same time on the computer were presented neutral pictures such as a ball, piece
of watermelon and a wallet. Also, clicking the mouse detects emotional changes in music
response. Later, the participants were tested again and watched the same pair of pictures. In
the result, they showed that they better remember the pictures that were before or after
emotional changes.

On the next day participants came again to check long-term memory. They
remembered pictures that had emotional changes on a piece of music rather than a neutral
response. Specifically, if they experienced strong positive emotions. These findings suggest
that positive emotions unify different elements of experience into a memory. It is leading to

better order memory and more compressed.
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Figure 11. Emotion compass mechanisms and emotion category profiles. McClay, M., et al.
(2023)

To track the emotional dynamics, continuous valence and arousal ratings was used by
the Emotion compass tool (Fig. 11). The change point algorithm identified the change in the
mean and slope algorithm. Also, the researchers used a data driven approach to identify the
emotional valence and boundaries in felt emotions while participants listened to music.

In addition, the research highlights that neutral information encoded during the high-
arousal emotional state is better remembered that indicates a role of positive effect. These
findings have significant implications for clinical practice. It suggests that manipulating
emotional states could improve memory encoding and remembering.

Also, to understand how the music-evoked emotional memories, highlights the
concept of mood-congruency. Mood- congruency is the tendency of individuals in the current

emotional state able to recall information that is consistent with that mood. Specifically, when
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a person is in an emotional state such as angry, happy, sad, or anxiety, they are more likely to
recall the memory when they were in the same emotional state.

For instance, if an individual is happy, they have a tendency to recall information or
memory that evokes happiness. In contrast, if someone is angry, they will recall negative
memories or information to match the current mood state. This effect occurs because we
perceive and process information through emotions, increasing access to memories that
corresponds to the current mood.

To support the mood-congruency effect in music-evoked memories, the study by
Talamini, E., et al.( 2022) hypothesized that emotions evoked by music would lead to better
memorization of congruent images rather than incongruent.

Participants did a task with 15 excerpts of music that evoke a current emotion.
Following each excerpt,they viewed a set of pictures that were emotionally congruent with
music and incongruent.

The result supported the hypothesis and showed the participants were more accurate
in recognizing congruent images that match to emotions evoked by music. The notion,
emotions induced by music have a positive effect on memory recall and cognitive processes.

However, the limitation of this study is now being able to analyze how different types
of emotions affect recognition accuracy. Also, the inability to compare the recognition of

emotional pictures with neutral ones.

Young people have a better memory than older people and it is explained by brain
plasticity. However, is there age difference in music-evoked emotional memories?
The study by Salakka, 1., et al. (2021) hypotheses the specific acoustic features evoke

the emotional response and autobiographical memories among older adults. The study
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explores how musical features influence emotional valence, arousal, emotional intensity, and
how they relate and recall memories.

In this study, 113 participants, healthy older adults, the age range from 60 to 86.
Participants listened to which 140 song excerpt. These excerpts included the popular song
from the 1950°s to the 1980’s. Participants were asked to rate songs based on the five
domains: emotional valence (pleasant/unpleasant the song), arousal (the effect of arousal
state), emotional intensity (strength emotional response by music), familiarity
(familiar/unfamiliar the song) and autobiographical salience (personal evoke memories based
on experience). These ratings were collected by using behavioral assessments, to analyze the

correlation between emotional responses and memories evoked by music.
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Figure 12. Relationships between the behavioral ratings of the songs. Salakka, I., et al. (2021)

In the result (Fig.12), they found positive correlations between emotional responses
and memories evoked by music. Also, the familiarity and autobiographical salience have the
highest correlation with emotional intensity, that means the strong emotional responses relate
with personal memories. In addition,the correlations between memories evoked by music and
emotional response might be greater in older adults rather than younger because of the
nostalgic nurture of music selected from participant’s earlier life stage.

The study Salakka, I., et al. (2021), supports the hypothesis of the strong connection
music-evoked emotions and memories in older adults. The emotional intensity is crucial for
memory recall, also familiarity of the song is boosting the emotional responses and the
pleasantness of remembering personal experiences. Also, noted that older adults have a
stronger nostalgia connected with music from their past that evoke significant emotional
response. These findings could be helpful in therapeutic implications, especially with older
adults to improve the well-being and memory recall.

Summarizing the results of this chapter, we can conclude that the complex work of
music and emotions can evoke strong emotional memories. This is because a person
remembers information better if they have experienced a certain emotional context. In
addition, music can cause the effect of nostalgia and evoke autobiographical emotions.
Together, they provide a more powerful tool for memorizing certain information in a long
memory. It is also a kind of filter, so the brain cannot constantly remember everything, then
the information is erased over time or goes into a long memory, then music is the trigger for
calling them.

Using music as a trigger to evoke emotional memories can be effectively used in
music therapy for patients with dementia and Alzheimer's. Since such patients have a long

memory in the early stages and music helps them to evoke memories.
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Clinical implications

Alzheimer's disease is a form of progressive dementia. The development of the
disease leads to a gradual loss of cognitive function in patients in the older age group (60-65
years). Individuals suffering from senile dementia experience memory loss, decreased
attention span, loss of speech, spatial orientation, and basic thinking skills.

Alzheimer's disease is the most common type of dementia in the world. It occurs more
often in women. They account for up to 60% of diagnosed cases. Many doctors attribute this
fact to the higher life expectancy of women compared to men.

Pharmacological and physical therapy treatments for Alzheimer's disease do not
achieve a cure or slow its progression. The therapy protocols followed by clinics are aimed at
alleviating symptoms and improving the quality of life of people suffering from dementia.

Psychosocial therapy plays an essential role in preserving the quality of life of
patients. Doctors help sick people to adapt to the disease. In the late stages of dementia,
psychotherapists use art therapy, sensory integration methods, music therapy and memory
stimulation.

The effect of music within the treatment of dementia and Alzheimer's infection has
been a theme of developing interest in later a long time among the logical community,

restorative experts and caregivers of older people. These illnesses are characterized by the
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progressive loss of memory, cognitive work and other mental capacities, essentially reducing
the quality of life of patients and their loved ones.

Music therapy is an approach that has shown potential to improve the emotional state,
cognitive functioning and general well-being of patients with dementia and Alzheimer's
disease. The method is based on the use of musical sounds and elements to achieve specific
therapeutic goals, such as improving mood, reducing aggressive behaviors, stimulating
cognitive processes and improving the quality of interaction in social settings.

In a small study (Norberg et al., 1986) music was the only stimulus that elicited a
response from people in the end stages of Alzheimer's disease. They measured response by
measuring heart rate, breathing, blinking and mouth movements (Dawson et al., Page 62)
Aldridge also cites evidence that music therapy is important in improving the quality of life
of people with Alzheimer's disease. A sense of belonging and acceptance of others is
conveyed through music (Aldridge 1994, p. 275)

One of the key aspects of music's impact on dementia patients is its ability to
stimulate cognitive function. Research shows that even with significant memory loss, music
can activate memorized melodies and lyrics, which aids recall and improves verbal response
in patients. This is because music activates different areas of the brain, including those
responsible for processing musical and verbal stimuli.

There is research that supports the fact that Alzheimer's patients are able to retain
musical perception (Gerdner and Swanson, p. 285). I call the ability to memorize music when
many other abilities and memories seem inaccessible “musical memory.” I see this when a
patient remembers all the words in a song but rarely speaks or cannot string a sentence
together. I see it when we sing a song and five minutes later the patient is still humming it.
This is what makes music “...a powerful catalyst for memories ...” (Gerdner and Swanson, p.

285).
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Music moreover features a solid affect on the enthusiastic state of individuals with
dementia. It can bring out positive feelings, diminish anxiety and depression, and diminish
aggression and negative feelings. Usually especially vital given that numerous individuals
with dementia endure from passionate ups and downs, social separation and sadness.

Music therapy increases social interaction in people with dementia. This is because
musical activities serve as a means of interacting with others, including healthcare
professionals, family and friends. Singing, improvising and listening to songs together can
help create a positive atmosphere and strengthen bonds with others.

The growing interest in non-pharmacological therapies, particularly to improve the
behavioral and cognitive symptoms in patients with Alzheimer’s disease. Even though this
intervention is popular, the evidence regarding the effectiveness has been inconsistent. The
systematic review by Bleibel, M., et al. (2023) summarized the evidence of effective impact
of music intervention by self or with combinations with pharmacology to improve the
cognitive functions of patients with AD compared to patients that do not receive music
interventions. The review focused on the publishing that had cognitive outcomes such as
attention, memory, and general cognitive function.

In this systematic review was performed the meta analyses (PRISMA 2009) and
Preferred Reporting Items for Systematic Reviews. Also, they used PICO framework:

P: Alzheimer’s disease

I: Music therapy (alone or with pharmacological interventions)

C: Alzheimer’s patients with interventions or without

O: Cognitive functions
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Figure 13. PRISMA flow diagram of the selection procedure. Bleibel, M., et al. (2023)

The Fig.13 is a flowchart of identified papers and exclusion criteria. So in total were
identified 144 publishing. After the exclusion of duplicate and cut off relevant papers, 57 left.
And at the end only 8 papers left because of exclusion and inclusion criterias.

The study by Narme, et al. the conducting effectiveness of cooking and music
interventions. The study lasted 4 weeks. The results showed the positive effect in emotional
regulation, decreased the severity of behavioral disorders, and even distress for the
caregivers.

The study by Pongan tested the effectiveness of singing versus painting among AD
patients. This lasts around 12 weeks. In both tasks there were positive results, decreased
anxiety, sadness, and depression. However, one advantage singing has among painting is

improving verbal memory.
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The study by Sakamot, et al. focused on the effectiveness of music interventions. The
positive effect was observed in emotional regulations and short-term memory. Also, music
therapy had a good impact on long-term psychological and behavioral symptoms of
dementia.

Gomez, G., and Gomez, G., studied the possible effect on language and memory and
showed an increase on MMSE. The study compared active music versus passive music. In the
result patients with AD showed improvement of cognitive and behavioral functions during
the active music interventions.

Lyu, et al. studied music therapy in improving cognitive functions and mental
well-being in patients with AD. In this study participants were asked to recall 15 verbal
words immediately and after 30 minutes. The results showed that music effective verbal
fluency, reduced psychiatric symptoms and distress caregivers.

The study by Innes et.al tested musical therapy over 12 weeks. The cognitive
functions such as memory, attention, psychomotor speed, and working memory were tested
by different assessments such as Memory Functioning Questionnaire and Trail making test.
The participants were tested twice after 3 months and 6 months. The result showed that music
therapy helps to improve cognitive functions, in working memory, psychomotor speed, and
attention.

Alzheimer's disease is a big challenge for adults. Unfortunately, it cannot be cured,
but it is possible to improve the quality of life of people and their caregivers. The above
studies have proven that not only pharmacological treatment can help, but also music therapy.
It has a positive effect on mental health and improves cognitive skills such as memory,
attention, memorization of new things and psychiatric speed. The authors recommend a better
study of music for Alzheimer's patients as it will be a really strong tool to improve

effectiveness in a long-term perspective.
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"The study conducted by Gulliver, A., et al. (2021) proposed the Music Engagement

Program for AD patients. The researchers expected that involvement in music activities leads

to improvement in emotional well-being and reduces depression and anxiety. It was
hypothesized that the interactive program, including familiar songs and social participation,

would improve patients' mood, increase engagement, and foster social connections,

ultimately contributing to a better quality of life. The goal of the program was to demonstrate

that music can serve as an effective non-pharmacological intervention in residential care for

people with cognitive impairment. In the study 25 people, 16 residents, 6 staff, and 3 from the

family or community members. Fig. 14 showed the participants' characteristics and follow-up

the studies assessment.
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Figure 14. Trial flow chart. Gulliver, A., et al. (2021)
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Information of enthusiastic well-being and side effects of sadness were collected
some time recently and after the program to distinguish the changes. Subjective information
was collected from family community individuals by meeting to investigate their desires of
the program. Quantitative information conducted utilizing matched tests t-tests to evaluate
changes in depression scores and enthusiastic well-being. The information was analyzed to
assess the viability of MEP.

Participants showed a significant improvement in emotional well-being after the
program that was clearly observed in Fig.15 participants were self-reported before and after
music sessions. Also, the quantitative analyses presented decreased depression symptoms
among those who participated in music therapy. It suggests that music effectively copes with

depression symptoms.
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Figure 15. Pre - and post-session emotional wellbeing (WONCA chart). Gulliver, A., et al.
(2021)

In addition, the program encourages social interaction and builds ties with the local
community. This includes activities that create an atmosphere of cooperation, such as singing

together. Social interaction is crucial for the positive impact of the program.
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The researchers moreover collected criticism from family/community individuals.
They found the program valuable and successful. As a result, inhabitants felt superior and the
general environment within the domestic was more positive.

The Music Engagement Program (MEP) was examined and found to have a positive
effect on patients with Alzheimer's disease and dementia. The program was compelling in
progressing the enthusiastic well-being of these patients and decreasing indications of
sadness. Disposition and social intuitiveness too moved forward, making a sense of
community and support among patients. Input from staff and family individuals affirmed the
viability of the program, but there are concerns about supportability and the requirement for
continuous back. They recommend that music can be an imperative helpful intercession in
elderly care homes. Be that as it may, assist investigation is required to look at the long-term
impacts of music treatment and to create successful execution procedures.

Cognitive reserve (CR) is the brain's ability to improvise and find alternative ways of
functioning when faced with age-related changes or neurological damage. It is a theoretical
construct that explains why some people can retain cognitive function despite the same level
of brain pathology as others who experience significant cognitive decline.

The two main types of cognitive capacity are: neural reserve, which refers to the
structural capacity of the brain (e.g. gray matter volume); and neural compensation, which
refers to additional neural resources to maintain cognitive capacity in the face of cognitive
decline.

An article by Wolff, L., et al., explores how cognitive function is preserved in the face
of age-related decline and neurocognitive disorders, particularly Alzheimer's disease and
dementia. CR is influenced by a number of factors such as education, occupational
complexity and participation in stimulating activities. The authors focus specifically on music

as a potential contributor to CR, emphasizing activities such as playing instruments, singing
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and dancing. The authors emphasize that more research is needed to better understand the
link between music practice and CR and to explore the mechanisms by which music
promotes cognitive health across the lifespan. The authors acknowledge the challenges posed
by the diversity of music production and the need to address current research gaps to fully
understand the relationship between music and cognitive reserve.

The article notes that music can have a positive effect on cognitive reserve. Since
activities like singing and playing musical instruments require certain cognitive functions.
Music can also preserve and prolong neurocognitive functions for a longer period.

Cognitive reserve is very important for an elderly person who is faced with dementia
and Alzheimer's, and music can help not to worsen cognitive functions for as long as
possible, and accordingly only improve the quality of life.

It has been said more than once that music has a positive effect on the treatment of
dementia and Alzheimer's, but what mechanisms are involved to give a positive effect.
According to theory, two mechanisms of neuroplasticity and neurogenesis are involved here.
Neuroplasticity and neurogenesis are accompanied throughout life and it is believed that

plasticity decreases with age.

Usually in the studies or in music interventions used the music that relates to
individuals or familiar to them to have better effect rather than random song. But are there
any positive outcomes on the background music?

Bottrioli, S., et al (2014) conducted a study that focused on the effect of background
music on cognitive functions. The aim of the study is the effect of various types of
background music on declarative memory and data processing speed in the elderly. In
particular, it compares the effects of optimistic music (Mozart's "Eine Kleine Nachtmusik")

and gloomy music (Mahler's "Adagietto 5th Symphony") in order to assess their impact on
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cognitive functions, thereby eliminating gaps in the literature and giving an idea of the
potential benefits of music for the cognitive functioning of an aging population.

Participants were 65 non musicians, and ages range from 60 to 84 years. This study
used upbeat and downbeat music. They had vocabulary tasks, depression questionnaires,
mood questionnaires, and asked for episodic and semantic memory.

The findings showed that upbeat music is associated with fast tempo and enhances
processing speed. In memory performance, both upbeat and downbeat have a positive
influence on memory. The downbeat improves the semantic and episodic memory while
upbeat increases the processing speed.

Participants evaluated Mozart’s music as more emotional and happier rather than
Mahler’s music. Mahler's music was perceived as sadder. This supports the arousal and mood
hypothesis, upbeat is a positive mood and high arousal. However, downbeat is a negative

emotion. Nevertheless, both music have a positive influence on cognitive functions.

The familiar music has better outcomes in music interventions, because individuals
have personal experience and memories that relate with familiar music. In contrast,
unfamiliar music does not have the same effect.

The study Arroyo-Anlléo EM et al. (2013) found that familiar music stimulation
significantly improved the sense of self (SWB) of patients with Alzheimer's disease (AD).
Patients listening to familiar music showed stabilization or improvement in several aspects of
self-perception, including personal identity and emotional state, whereas the control group
listening to unfamiliar music showed deterioration in most aspects of self-perception.
Furthermore, cognitive function was preserved in the group exposed to familiar music, as
evidenced by stable scores on the cognitive assessment, while the control group showed

cognitive decline. This Study Suggests that familiar music may promote emotional
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engagement and social interaction, reduce agitation and improve quality of life for both
patients and their families. Overall, it is suggested that familiar music is an effective
therapeutic tool to enhance the self-consciousness and emotional well-being ofAlzheimer's
patients.

In the study two groups in each 20 participants with Alzheimer disease. Participants
did self conscious questionnaire cognitive test MMSE and Frontal assessment short test in pre
intervention stage and post intervention. So one group that is experimental listened to the
familiar song in a passive manner, while the control group listened to the unfamiliar song.
The sessions were three times a week and each around 2-4 minutes.

In the result (Table 1) , the experimental group that listened to familiar music highly
improved self-consciousness (SC) in Alzheimer’s disease. The participants who listened to
familiar music were more stable in personal identity. Whereas, the control group who listened
to the unfamiliar music declined the most SC facts. Moreover, the familiar music enhances

cognitive functioning and more effectively forms SC and emotional well-being AD patients.

Experimental AD group Control AD group
Aspects of self-consciousness Mean (SD Mean (SD ¢ p Mean (SD Mean (SD ¢ P P
(SC) questionnaire ean (SD) ean (SD) ean (SD) ean (SD)
Pre- Post- Pre- Post-

Al: personal identity 3.08 (1.73) 3.48 (2.00) -2.63 .023 3.26 (1.48) 2.84 (1.42) 221 .044 .019
A2: anosognosia 2.03(2.31) 2.14 (1.96) -0.67 NS 1.99 (2.44) 1.03 (2.63) 246 027 042
A3: affective state 0.8 (0.07) 0.93 (0.56) -234 .03 0.79 (0.1) 0.77 (0.41) 0.11 NS .02
A4: body’ representation 1.9 (0.23) 1.99 (0.17) -219  .049  172(0.32) 1.88 (1.54) -229 049 NS
A5: prospective memory 0.65(2.1) 0.63 (2.4) 0.23 NS 0.7 (1.91) 0.3(3.1) 2.71 .019 .04
A6: introspection 0.75 (154) 0.74 (1.65) 0.22 NS 0.8 (1.63) 0.61 (2.34) 227 048 NS
A7: moral judgments 0.9 (0.42) 13 (2.21) -2.38  .037  0.91(0.61) 0.64 (0.98) 2.36 045 034
Total score of SC 10.11 (2.44) 11.21 (3.14) -2.07  .056 10.17 (2.1) 8.07 (1.8) 2.44 038  .016

P values referred to comparison of pre/post-intervention differences between the experimental and control AD groups.

Table 1. Means and standard deviation of good answers for each aspect of self-consciousness
test produced by the experimental and control AD groups in the pre- and post-interventions
phases. Arroyo-Anllo EM et al. (2013)

The familiar music makes SC stable and helps to preserve cognitive functioning. The

study supports that in music interventions for AD patients need to use familiarity for
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individual music for improving cognitive functions, emotional well-being, quality of life and
social interactions. Overall, familiar music is a valuable fact when applying music

interventions for AD patients.

Conclusion

Researching the connection between music, emotions and memory opens up deep and
amazing aspects of the influence of sound art on the human psyche and perception of the
world. For centuries, music has consistently accompanied humanity, having a significant
impact on people's emotional states and memories. This phenomenon is not only important
for the cultural heritage and identity of various peoples, but also has deep significance in
psychology, neurobiology, music therapy and other fields of scientific research.

Modern neuroimaging techniques such as functional magnetic resonance imaging
(fMRI) and electroencephalography (EEG) can help us understand which parts of the brain
are activated when listening to music and how this activation relates to emotional and
cognitive processes. For example, music has been shown to activate the limbic system,
including the amygdala and hippocampus, strengthening the link between musical
impressions and emotional memories.

This thesis aimed to explore the topic of music-evoked emotional memories in more
detail. The topic of music in psychology is vast and has not been fully explored. There are
still topics that scientists have not solved to this day. However, what we have now clearly

shows us how important music is in human life. Music is not just entertainment or part of
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cultural development in society. Music has extensive effects on a person's cognitive processes
and can improve the quality of life.

The effect of music within the treatment of patients with dementia and Alzheimer's
disease underlines the significance of music treatment as an effective and promising strategy
within the comprehensive care of these patients. Music treatment has the potential to move
forward cognitive working and passionate well-being, as well as cultivate a positive
environment for interaction and socialization. Later research has shown that music treatment
is a fundamental asset in modern healthcare settings due to its wide range of applications and
its flexibility to the requirements of each person.

In the context of behavioral science, music can also play an important role in the
regulation of human behavior. For example, songs can inspire creative skills, encourage
physical activity or contribute to the formation of certain social norms and values.

Music also has a strong influence on emotions, making people happy, sad, lethargic or
joyful. People tend to listen to music that matches their emotional state in order to feel

relaxed. Figure 15 shows the differences between brain activity at rest and music activity.

The Brain The Brain’s
at Rest Reaction to Music

A number of studies have proven that music triggers emotional memories through
cognitive functions. Memories in which there was an emotional response using music that

matches with the emotion experienced at the moment are recalled much more clearly and
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quickly than all others. Cheerful music makes it easier to experience complex memories, and
structured music helps you remember information better. On the contrary, irregular music
makes it difficult to encode memory.

The studies have also shown that familiar songs trigger more memories and do so
more spontaneously. It turns out that a favorite song may be a more effective memory trigger
than our favorite movie or book: all because we are more likely to re-listen to songs we like
than revisit movies or reread novels.

The impact of music in the treatment of patients with dementia and Alzheimer's
disease underlines the importance of music therapy as an effective and promising method in
the comprehensive care of these patients. Music therapy has shown the potential to improve
cognitive functioning and emotional well-being, as well as foster a positive environment for
interaction and socialization. Recent research has shown that music therapy is an
irreplaceable resource in contemporary healthcare settings due to its wide range of
applications and its adaptability to the needs of each individual patient.

Music treatment is a fundamental portion of a comprehensive approach to treating
dementia and Alzheimer's illness. This approach not as it progresses the mental and physical
wellbeing of the understanding, but moreover makes a difference to decrease the burden on
the patient's adored ones and caregivers. Music treatment is presently effectively practiced in
different healthcare facilities, nursing homes and recovery centers and encompasses a
positive effect on the lives of numerous individuals enduring from dynamic neurological
diseases.

There are diverse procedures and approaches to music treatment, checking tuning in
to music, effectively making music, singing, playing disobedient and act of suddenness. Each
of these techniques can be reasonable depending on the patient's current condition and

response to melodic boosts. For outline, singing and effectively participating in melodic
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works out can fortify cognitive capacities and social interaction, while tuning in to loosening
up music can diminish uneasiness and extend levels.

One of the most curiously viewpoints of music treatment is its effect on cognitive
work in patients with dementia. In spite of the slow loss of memory and cognitive capacities
in dementia patients, music can lead to progressed memory incitement and phonetic reactions
by enacting memorized melodies and verses. Usually since music actuates distinctive districts
of the brain that prepare melodic and etymological boosts, such as the hippocampus and
frontal lobes.

The emotional state of patients with dementia and Alzheimer's illness too progresses
essentially under the impact of music treatment. Music has the capacity to inspire positive
feelings, decrease sentiments of uneasiness and discouragement, and diminish hostility and
negative feelings. This can be especially vital considering that numerous patients involve

periodic enthusiastic changes and feel separated from the world around them.

Music that is familiar to the patient may elicit more positive responses than unfamiliar
music. It is assumed that 'familiar territory', i.e. what is known, will be more comforting than
what is unfamiliar. Familiar music is predictable and therefore reassuring and comforting and
is likely to be known and understood in unfamiliar environments, possibly after living in
one's own home (e.g. in a nursing home - author's note). Unfamiliar music may be less
successful as it requires more processing and analysis by the brain. When listening to new
music (especially by musicians), the brain is often busy analyzing the instruments, assessing
the overall quality, searching for melodies and interpreting lyrics. In people with Alzheimer's
disease, these skills are probably no longer present or at a very low level.

The field of examination on the impacts of music on energetic memory and human

mental well-being has various basic challenges and headings for future investigation. In show

59



disdain toward critical headways in this field, various questions remain unanswered,
requiring support to examine and the advancement of unused procedures.

One of the foremost critical challenges is to get the more profound instruments by
which music influences the human brain and mind. Neuroscientific inquire about has
appeared that music enacts different parts of the brain, counting the limbic framework, which
controls feelings and memory. Be that as it may, the particular atomic and neural instruments
of this impact are not however completely caught on. Investigate in this heading may shed
light on more exact ways of applying music treatment to diverse categories of patients,
counting those enduring from dementia and other neurological disorders.

Another important area is the development of new music therapy methods tailored to
the individual needs of the patient. This includes not only the selection of specific pieces of
music, but also the development of individualized programs that take into account the
cultural, social and psychological characteristics of each individual. Understanding which
types of musical stimuli are most effective in improving cognitive and emotional functioning
will improve music therapy outcomes and expand its use in clinical practice.

There's still much to consider in this field to move forward people's cognitive working
and their by and large living environment. For example, different apps and online stages can
offer coordinated music treatment into the standard and extend the populace of individuals
who can benefit from it.

In conclusion, continuous research into the impacts of music on enthusiastic memory
is an imperative challenge for science and medication. Tending to these issues will extend our
information of music's potential as a therapeutic instrument and create unused approaches to

utilizing music to improve the quality of life for many individuals.
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