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PHYSIOLOGICAL EFFECTS OF MUSIC IN HUMAN BEINGS
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ABSTRACT

Music and ancient art are being used as a mode of entertainment. There is evidence of its effectiveness
as a therapy for different diseases. Listening to rock music (440 Hz) results in increased cortisol levels
appetite, blood glucose, lipids and body weight. Whereas listening to classical music (432 Hz) leads to
a significant lowering of cortisol level due to its soothing effect. It also decreases blood glucose, lipids,
appetite, and body weight. Classical music exposure helps to control anxiety.

Conclusion: Listening to classical music helps to relieve anxiety and reduces blood glucose, lipids, and

body weight.
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Effect of music on the human body

Music is an ancient art. It is being used as a
treatment for many diseases.! Research is
being carried out in different parts of the
world to see the effect of music on the human
body and mind.?® Music is used as a mode of
entertainment and a tool for relaxation.*

Music history:

There are two types of music

Classical music: Originated in the early
Vedic period (C1500 — 500 BCE) and the
instruments include tempura, bansuri,
sarangi, and tabla.®

Rock: Music originated in the 1950s.° It uses
electric guitar, amplifier, digital synthesizers,
keyboard, drum, electric organ, and bass
guitar as instruments.” Rock music has two
components, rhythm, and composition.® It
produces more dissonant sounds.®

Classical music has no separate identifiable
rhythm. Its composition and rhythm are
synchronized. It produces more consonant
sounds.®
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Areas of the brain affected by the music
When music is produced by an instrument,
the sound waves produced to strike the
tympanic membrane to produce its vibration.
Through the bones of the middle ear, these
vibrations are transferred to the inner ear to
produce vibration of the basilar membrane.
The specific frequency of music causes a
specific part of the basilar membrane to
vibrate. The basilar membrane converts these
mechanical signals into electrical signals and
these action potentials are transmitted in the
auditory nerve. The action potentials reach
the auditory cortex in the temporal lobe.

The Pitch and timbre of the sound are
processed in the right temporal lobe.*°

The amygdala after receiving classical music
sound signals sends inhibiting signals to the
hypothalamus which reduces the production
of ACTH and hence cortisol secretion. Upon
stimulation by rock music, the amygdala
sends excitatory signals to the hypothalamus
leading to increased production of ACTH and
hence increases cortisol level .t

Correlation between cortisol and oxidative
stress

Prolonged stress can produce a bad effect on
health'>!3 and causes a large financial burden
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on the patient.X* Music has a beneficial effect
on stress-related physiology.*® Stress through
the hypothalamic-pituitary axis (HPA)
affects the secretion of cortisol, the stress
hormone.6:17

Patients undergoing medical procedures have
raised stress hormone levels. Music therapy
showed positive effects on these patients
before and during the procedure, 2% and also
after the procedure.?!2?

Stress leads to anxiety that itself is the cause
of stress and thus it makes a vicious cycle.
Music affects parts of the brain related to
emotional processing.? Anxiety levels are
decreased in individuals exposed to soothing
classical music.?*?> McCraty et al. showed
that exposure to rock music resulted in
increased cortisol levels.®

A study conducted by Joseph and Alice
negated this effect.® Oxidative stress means
an imbalance between oxidants and
antioxidants in the body. Oxidants act as free
radicals. Antioxidants react with these free
radicals to stabilize these.'® Oxidants react
with polyunsaturated lipids to form products
like malondialdehyde which is used as a
marker to measure oxidative stress in the
body.l” Reactive oxygen species are
increased in a state of psychological stress.?®
Undo et al studied mothers having seriously
ill kids. Their cortisol, oxidation stress
markers, and telomere length had a positive
correlation between all these.’® A study
showed that music therapy improved
endothelial function in coronary artery
disease patients by increasing sodium levels
and decreasing reactive oxygen species.?’

Effect of music on glucose.

In stress or fight and flight response, the body
needs rapid availability of energy which is
provided by gluconeogenesis.?® A study by
Mothahedian et al showed that classical
music can be used to lower the increased
stress hormone level (cortisol) and also
lowered glucose levels.?® Western classical
music has been used to treat hyperglycemia
in diabetic patients and better-controlled
levels of HbA;.30-32
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Saleem and Saleem reported that listening to
relaxing music and Quranic verses reduced
the level of cortisol.®® Studies in India have
revealed that listening to Indian music
reduced stress hormones during a surgical
procedure.**®  Music therapy reduces
cortisol and stress biomarkers in children
undergoing minor surgical procedures.*®

Effect of music on body weight

Exposure to music changes appetite to
change weight.® In hunger, ghrelin is
secreted by the stomach. It acts on the hunger
center in the hypothalamus to increase
hunger. Increase in ghrelin, appetite, and
weight was more with rock as compared to
classical music.®®

Effect of music on lipids

Madhuri et al showed that exposure to
relaxing music resulted in decreased levels of
lipids in the body.*® The music lowers lipid
levels by increasing metabolic rate.*

As music affects cortisol levels which then
alters blood lipid levels.*! Increased cortisol
secretion results in increased lipid levels
including raised triglycerides and total
cholesterol levels whereas HDL levels are
changed  variably.*>  Cortisol  raises
lipoprotein lipase resulting in increased free
fatty acid levels.*® In another study, a positive
correlation between cortisol, glucose, and
lipid profile was reported.** Music therapy
had a beneficial effect on psychological
constructs and atherogenic lipoprotein in
patients with severe hypercholesteremia.*®
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