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Chapter

Music and Music Therapy Is a
Medicine for Stress
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Preetha Santhakumar and S. Saravanakumar

Abstract

Stress is a feeling of emotional or physical tension. It can be triggered by any
event or thought that causes you to feel dissatisfied, angry, or anxious. The body’s
response to a challenge or demand is known as stress. The importance of develop-
ing cost-effective stress reduction interventions is high due to the difficulty of
reducing or preventing stress without professional help and the large demand for
non-pharmacological stress reduction interventions. Music therapy is the clinical
application of musical therapies to improve a client’s quality of life based on sci-
entific evidence. Music therapists use both active and receptive music experiences
to help clients improve their health in cognitive, motor, emotional, communica-
tive, social, sensory, and educational domains by using music and its many facets,
which include physical, emotional, mental, social, aesthetic, and spiritual domains.
Nowadays, stress is increasingly widespread among all individuals all over the
world, and people are more aware of it than ever before. This chapter may assist
the general public in gaining a broad understanding of the role of music therapy in
stress management, as well as assisting individuals in self-recovery.
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1. Introduction

“Stress” is a term used to describe the impacts of anything that disrupts physi-
ological equilibrium. The “stressor” is the actual threat to an organism, and the
“stress response” is the organism’ response to the stressor. Selye recognised that
strong, sustained stress reactions could lead to tissue damage and disease, despite
the fact that stress responses evolved as adaptive mechanisms [1]. The two types
of stress are acute and chronic. Acute stress lasts for a few days or weeks, whereas
chronic stress lasts for weeks or months. At the time of stress, the autonomic
nervous system gets activated to protect the body from it. When instant fight-or-
flight is possible, autonomic and hormonal activities accelerate, maximising the
opportunities for physical exertion [2]. There are two important types of stereo-
typy. Individual variances in stress reactions to the same scenario exist, despite the
fact that different conditions tend to evoke diverse patterns of stress responses.
The term “response stereotypy” refers to the tendency to demonstrate a consistent
pattern of stress responses across a variety of stressors. Situational stereotypy refers
to the degree to which distinct contexts stimulate diverse patterns of physiological
response [3]. Some people exhibit stress responses linked with active coping in a
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range of contexts, whereas others exhibit stress responses more associated with
unconcerned attention.

Humans are particularly susceptible to the negative consequences of chronic
stressors, presumably because of their strong ability for symbolic cognition, which
can evoke persistent stress reactions to a wide range of stressful living and working
environments. Psychosocial stressors and chronic disease have a complicated inter-
action. Anxiety and mood disorders, aggressive dyscontrol issues, hypo-immune
dysfunction, medical morbidity, structural alterations in the CNS, and early death
are all linked to exposure to strong and chronic stressors during childhood [4].
Acute stress disorder (ASD) and post-traumatic stress disorder (PTSD) are the two
most common trauma disorders. Injury, property damage, loss of finances, grief,
and a perceived stress threat are all factors linked to the development of PTSD and
mental health disorders [5]. A traumatic incident involving actual or threatened
death or significant harm, and symptom clusters including re-experience of the
traumatic event are common elements of both of these diseases [6]. Other stress-
related repercussions have been documented, including a rise in smoking habit,
substance abuse, crashes, insomnia, and anorexia. People who live in more stressful
circumstances such as populations with greater divorce rates, business failures,
major hazards smoke more and have a higher lung cancer and COPD incidence
[7]. Stress from life events and chronically stressful environments have also been
connected to increased alcohol use. There is additional evidence that the relation-
ship between personality and environmental adversity is bidirectional. Following
the perception of an acute stressful event, changes in the neurological, circulatory,
endocrine, and immunological systems occur. These changes are a normal feature of
the stress response, and they are generally adaptive, at least in the short term [8].

2. Music interference

Music interventions can be defined as intentional music activities if they engage
hearing to pre-taped music provided by clinician or healthcare professionals, if
the involvement is self-administered by the person or if the intervention involves
music creating or singing without the involvement of a professional musician or a
therapeutic context. Specific aspects of music are thought to have an impact on the
stress-relieving benefits of music therapies. Song lyric composition, interpreta-
tion of selected song lyrics, and identification of song names or lyrics that depict
stresses and coping mechanisms are all examples of music therapy techniques for
linguistic self-expression. One of the most important modifiers of music-related
excitation and relaxation is the pace of the song. Music with a slow tempo (60-80
beats per minute), such as meditation music, has been linked to lower heart rates
and increased calm [9]. When instrumental music is used instead of music with
lyrics, the effects of music treatments on stress reduction are generally larger [10].
According to several studies, music with lyrics is more provocative and stimulating
than calming. Through the possible calming effects, the use of music with lyrics
may increase the good benefits of music therapies on stress reduction. Furthermore,
some research compared the stress responses of people who listened to live music
vs. those who listened to pre-recorded music, with live music showing to be the
most stress-relieving [11, 12]. Several studies have found that listening to music has
a favourable impact on stress-related outcomes. Listening to relaxing music before,
during, and after medical operations has been linked to decreased cortisol levels,
which has been linked to a reduction in tension and/or anxiety in medical settings
[12-15]. Background music had a considerable impact on behavioural expressions
of tension in specific parts of the body, as well as pain-related verbalizations.
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Patients’ verbal comments of music’s usefulness in promoting relaxation were
backed up by the behavioural measure. Other stress-reduction studies could benefit
from behavioural observations of tension, and they could be used as a credible
dependent measure [16].

3. Music therapy or music-relaxed therapy

Music is a vital component in improving one’ ability to express oneself, reducing
anxiety, treating physiological disorders, effectively managing time, learning cop-
ing techniques, and overall life quality. Music therapy (MT) is a goal-oriented and
purposeful practise in which therapists use musical expression and the memories,
emotions, and experiences it evokes to work with individuals or groups. MT is one
of the oldest treatment techniques, and it has been used to treat diseases in various
cultures. Music elements such as rhythm, melody, and harmony are used thera-
peutically in MT. Active and receptive music therapy are the two primary forms of
music therapy. Playing simple instruments, dancing, or singings are common forms
of active music therapy. This type of exercise promotes physical stimulation, which
can be beneficial to one’s health. Receptive music therapy is a type of music therapy
that includes a period of time spent listening to music mindfully, usually with
specially curated recorded or live music [17].

According to studies, music has a positive effect on hormones such as serotonin,
dopamine, adrenaline, and testosterone, which are important in the development
of mental disorders and regulate our emotional state; it also regulates physiological
functions such as blood pressure and breathing [18]. The use of a person’s reactions
and associations to music in music therapy is used to promote positive improve-
ments in mood and general well-being [19]. Music therapy can include making
music with various instruments, singing, dancing to music, or simply listening to
it. Music therapy makes use of music’s therapeutic properties to help people feel
better. It may be used instead of other forms of therapy such as counselling or
cognitive behavioural therapy (CBT). Music therapists use a person’s reactions and
associations to music to promote healthy attitude and mental mindset adjustments.
Unconscious emotions are triggered by musical action, and music has a strong
connection with them.

The choice of music to employ for stress relief is a personal and unique option.
Some people may consider themselves late for work in peak hour traffic, clenching
the driving wheel and mumbling curses while tuning the radio to classical music
to help them relax. Some could find themselves in the same scenario, but instead
choose to shout their favourite pop song loudly. In either case, the decision is yours
to make. The first step in de-stressing and reducing stress is to select music, which is
one component of the circumstance over which you have influence.

The next stage is to start singing. This is even more personal than music choice,
yet it is crucial because it necessitates deep diaphragmatic breathing. Deep breath-
ing, often called abdominal or diaphragmatic breathing which is described in
Figure 1. As a result, deep breathing and singing can assist to induce relaxation and
protect the body from the negative effects of stress.

Music is a soothing therapy that relieves tension and aids in the retrieval of
long-forgotten memories [20]. This indicates that music therapy lowered students’
tension, implying that students can develop the open-mindedness required in musi-
cological therapy. This is due to the fact that the therapy experiences were creative
and reflective abilities were maintained. In the course of therapeutic change, open-
mindedness is essential and vital. According to findings, music therapy is useful in
lowering anxiety, schizophrenia, physically or mentally challenged individuals, and
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Figure 1.
Mechanism of deep breathing.

school-related stress, among other psychological symptoms [21]. Music therapy’s
effectiveness addresses emotional issues, naturally increases neurochemicals,
rehabilitates individuals with stress and mental illness, improves motor control
and well-being, directs physiologic effects through the autonomic nervous system,
regulates motor and emotional responses, and positively modifies the release

of psychological stress hormones responsible for coordinating the functions of
immunity, respiration, and neurology [22]. Music therapy combined with relax-
ation techniques has been shown in previous research to reduce cognitive stresses
of all types, including mild, moderate, and severe stresses [21]. From the previous
findings, music can treat all kinds of stress.

4. Music causes neurologic changes in body

Music, which is thought to be a soothing influence at all stages of life, can elicit
a wide range of feelings, which can be pleasant or negative depending on the genre
of music. Music has been shown in numerous studies to produce major changes
in the neurological systems of the brain, as well as changes in brain waves such
as beta, theta, alpha, and delta [23]. Music as medicine methods targets specific
brain functions and addresses deficiencies that may arise as a result of many of
these neurological disorders. Music, rather than being viewed solely as cultural
phenomena, should be viewed as a vibration stimulus that causes cognition and
memory, according to Siebert et al. [24]. The human brain is programmed to
recognise music and respond to rhythm, repetition, tones, and songs. The auditory
nerve sends electrical signals from music and other sounds to the temporal lobe’s
auditory cortex [25]. According to research employing magnetic resonance imag-
ing and positron emission tomography scans, neural networks in various areas of
the brain are responsible for decoding and interpreting various aspects of music.
Pitch perception, which is the foundation of melody, chords (multiple pitches that
sound at the same time), and harmony, requires a small area of the right temporal
lobe (two or more melodies at the same time) [26]. Another neighbouring facility
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Figure 2.
Recognition of music in brain.

is in charge of deciphering timbre, which is the property that allows the brain to
differentiate between different instruments playing the same note [27]. The frontal
lobes perceive the emotional content of music, whereas the cerebellum processes
rhythm (Figure 2). Music that is loud enough to cause “spine tingling” can activate
the reward region of the brain, just as enjoyable stimuli such as alcohol or chocolate.
Although any healthy human brain is capable of performing all of the complicated
processes required to detect music, artists’ brains are more finely tuned.

Playing music is more difficult and time-consuming than simply listening to it,
although listening to music has been shown to increase cognitive function in the
elderly, as well as quality of life and cognition in dementia patients. Depression,
anxiety, maniacal states, and thinking and perception abnormalities are the most
frequent mental disorders in neurology. Alexithymia, concern, and locus of control
are other mental symptoms that can be found in people with neurological diseases
[28]. After specific strokes, listening to music can help with cognitive recovery,
mood elevation, and muscle function. Singing has been shown to aid in the recovery
of speech in aphasic patients. Music-based training can improve gait and balance
in senior adults who are at danger of falling; in Parkinson’s disease patients, fast,
rhythmic music improves gait velocity, cadence, and stride length [28, 29].

One issue in assessing musical illnesses is determining what constitutes a “nor-
mal musical brain.” While aphasia schedules might legitimately presume a degree of
homogeneity in education, where the majority of people are taught to a particular
level, the same cannot be said for music. An early study based on differences in
melody discrimination depending on whether they were delivered to the left or
right ear revealed that musicians and non-musicians have different brain lateraliza-
tion [30]. A number of neuroimaging studies have revealed structural variations in
the auditory [31], motor, somatosensory, superior parietal, callosal, and cerebellar
areas of musicians’ brains [32]. Longitudinal studies have shown that even brief
periods of musical instruction result in functional brain remodelling; however, the
extent to which these changes last after training is uncertain [32, 33].

Absolute pitch (AP) musicians have different brain organisation than those
[34, 35] who do not have the skill, according to studies. Increases in leftward
asymmetry in the PT linked with AP have been shown in structural studies utilising
both region-of-interest techniques and whole-brain interrogation with voxel-based
morphometry [34]. People without AP show activity in right inferior frontal areas,
which might be interpreted as a form of working memory for pitch, whereas AP
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sufferers engage left dorsolateral frontal areas, which might be seen as associative
analysis [34, 35]. The question of whether structural and functional differences in
skilled performers are the result of musical training or whether such differences
may contribute to an individual’s decision to learn music, or to persist in learning
music when others may give up, is critical to the interpretation of such differences.
The demonstration that the size of the structural difference generally coincides
with the age of commencement of musical instruction or the degree of practice
supports the thesis that these distinctions originate from, rather than enable, skill
development. Only longitudinal studies in which variations in brain structure can
be evaluated in the same individuals as learning progresses will be able to unam-
biguously demonstrate the nature vs. nurture effects [36].

Adolescents were able to relax, increase their identity, improve their emotional
problem, reduce their stress, develop and sustain communication, and improve
their mental focus, as well as their intellectual and mental growth, using music
therapy applications. Listening to music may cause the brain to produce alpha
waves, which cause relaxation, or it may boost endorphin release, which causes
other physiological responses such as a fall in BP and pulse [37]. Adolescents
that abuse substances love rap, hip hop, techno, and dance music [38]. There is
additional evidence that rock and metal music, in particular, can have a disastrous
impact on young people.

5. Music causes endocrinological changes in body

Music was generally agreed to lower cortisol levels, whether through direct
engagement or listening to recorded music. Only a couple research found the
reverse trend, but in both cases, the music group’s growth was less than the
control group [39]. Both relaxing and stimulating music reduced cortisol levels,
whereas few studies stated that only a drop for relaxing music and an increase
for stimulating music. This was reflected in the study’s measurements of GH and
ACTH, as well as a comparable response from epinephrine, which increased when
exposed to stimulating music but remained unaltered when exposed to calming
music. These findings suggest that hormones are sensitive to musical stimulus
[40]. When participants listened to soothing recorded music, oxytocin levels
increased more than the other hormones examined. Bittman et al. revealed an
increase in the dehydroepiandrosterone (DHEA) to cortisol ratio when partici-
pants participated in group drumming, whereas Conrad et al. observed a decrease
in the DHEA to cortisol ratio and a rise in growth hormone when patients listened
to relaxing recorded music [41, 42]. Migneault et al. reported that when partici-
pants chose their own recorded music, testosterone levels elevated in men but
dropped in women [43].

6. Link between stress, memory, and music therapy

Memory is one of the CNS’s most significant functions, and it is divided into
sensory, short-term, and long-term memory. Stress has been proven to create
functional and structural alterations in the hippocampal area of the brain. Chronic
stress, which results in a rise in plasma cortisol level, reduces the number of den-
dritic branches and neurons in the hippocampus, as well as structural abnormalities
in synaptic terminals and impaired neurogenesis [44, 45]. Declarative memory
impairments can be caused by high levels of stress hormones [46]. Stress has a
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negative impact on learning as well. After a stressful event, the memory-building
process is frequently reinforced [47].

Physiologically, music can also increase the heart rate and hormone levels of
patients with cognitive impairment [48]. In addition, playing musical instruments
can delay the onset of cognitive decline in the future and reduce the risk of dementia.
Therefore, music seems to be a necessity for patients with dementia [49]. Singing is
also commonly used to help people with dementia. They discovered that sad music
was the most efficient for recalling personal experiences, particularly distant ones.
This revealed that the emotional content of music played a significant influence in
the dementia recall memory process [50]. In addition to medicine for dementia,
there is a growing trend in research using a multimodal stimulation intervention,
which combines several different cognitive stimulations. Ozdemir and his colleagues
created multimodal stimulations for mild AD patients, including MT with a light
tempo instrument, painting lifeless alive drawings, and orientation to time-place-
person. This study found that multi-domain stimulation enhanced MMSE scores
while lowering Geriatric Depression Scale and Beck Anxiety Scale scores [51].

A vast amount of research indicates that music therapy improves behaviour,
anxiety, mood, and memory in dementia patients. Short-term music therapy has
been demonstrated to be useful in reducing mood symptoms such as depression and
anxiety, while longer-term music therapy has also been proved to be quite effective.
Another research revealed that personalised music therapy has therapeutic benefits
on anxiety and depression.

7. Stress and music therapy for Alzheimer disease

Progressive cognitive impairment reduces the stress threshold. As a result,
under stressful circumstances, patients may exhibit agitation or aggressive
behaviour [52]. Music therapy helps people become more tolerant of stressful
environmental cues that can cause these symptoms [53]. Music-related feelings
appear to be preserved in people with Alzheimer disease (AD). Brain regions
involved in music recognition are mostly unaffected by Alzheimer’s disease,
and music may help persons with the disease remember their own lives better.
According to the literature, music improves the encoding of verbal information in
both healthy older people and Alzheimer’s sufferers [54]. Music therapy, a combi-
nation of “therapist” and “listening to music”, has the greatest effect on patients
with Alzheimer’s disease in the early stages, as contrasted to the ones used alone.
The increases in 17-estradiol and testosterone levels seen in Alzheimer’s patients
with declining hormones show that music therapy may help to slow or even
stop the progression of Alzheimer’s disease. Music therapy is thought to restore
normal hormone levels, reduce nerve cell damage, and protect nerve cells, halt-
ing progression. For healthy elderly people, music therapy could be an effective
Alzheimer’s disease prevention strategy [55].

Perceptual-motor issues are common in people with Alzheimer’s disease, and
they may become restless at particular times of the day. Exercise can help them feel
less restless. People feel better when they are physically active. Exercising to music
promotes the use of various body parts, improves circulation, promotes attention,
and aids in the release of tension and extra energy. Perhaps most importantly, music
is a pleasurable, uplifting, and sociable experience [56]. When compared to the
waitlist control group, individuals who received music therapy with a relaxation
programme had considerably lower stress levels. Music therapy and relaxation
programmes were also proven to have a favourable effect.
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8. Conclusion

When paired with standard of care, music therapy is a viable and effective treat-
ment for a wide range of diseases. It works as an anxiolytic and can also help with
stress relief. Music is a strong medium that we may use in our daily lives to improve
our quality of life as we age. Maintaining wellness through active music creation is a

terrific compliment to proper nutrition and exercise, regular doctor appointments,
having a positive mindset, and engagement in religion or spirituality.
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