RESEARCH PAPER

Music therapy in regional anaesthesia: A review of mechanisms and clinical
outcomes

Rhema P Angel'’, Prof. Dr. T Johnsy Rani’
g

"Ph.D Scholar (Anesthesia) JOY University Tirunelveli, Tamilnadu, phda22001@joyuniversity.edu.in
2Associate Dean - School of Nursing JOY University Tirunelveli, Tamilnadu, johnsy@joyuniversity.edu.in.

How to cite this article: Angel RP, Johnsy Rani T. Music Therapy in Regional Anaesthesia: A Review of Mechanisms and
Clinical Outcomes. Int J Drug Deliv Technol. 2026;16(31s):800-806. DOI: 10.25258/ijddt.16.31s.88

1. Introduction

Music therapy serves as the clinical and evidence-based
practice that utilizes musical interventions to fulfil
therapeutic goals since its establishment in various
cultural and medical fields.! Music served as a
therapeutic remedy in ancient times starting from
Mesopotamia Egypt and Israel and Greece since the
citizens esteemed its ability to treat mental and physical
conditions. Medical science began accepting music as
treatment in the late 19th century through early 20th
century after the rise of experimental medicine.!
Medical domains influenced the development of music
therapy throughout its historical evolution. Bruno
Goergen brought music therapy to psychiatric
institutions in Vienna through the "moral treatment"
model during the 1820s by integrating music as humane
and non-restrictive care.? At this time medical
practitioners began using active music therapy methods
by examining patients' musical background and interests
and their capabilities. The rise of scientific
experimentation triggered a brief decline in medical
interest for music therapy after which three main cultural
movements during the early 20th century brought back
this practice leading to official recognition in Vienna in
1958.2

Multiple clinical case studies from the past forty years
demonstrate that music therapy effectively supports
various healthcare populations and medical conditions.
Research into evaluating case studies spanning 1964 to
2003 reinforces the practical nature of music therapy as
it resolves emotional and cognitive concerns and
physiological issues with multiple intervention
methods.> These studies predominantly analyze
qualitative results which have established both research
and clinical standards of the field since its inception. The
expanding collection of research findings demonstrates
that music therapy works well for various patient groups
in multiple treatment contexts.

Medical practitioners today recognize music therapy as
a non-drug-formulated treatment method which benefits
several medical specialities including psychiatry and
general surgery and anaesthesia. The practice shows
three main advantages including anxiety reduction along
with pain relief and it produces better patient satisfaction
results.* The principles of fast-track surgery (FTS)
support surgical integration of music therapy because
minimizing stress during procedures and maximizing

* Author for Correspondence: phda22001@joyuniversity.edu.in

patient comfort stands as essential aims. The scholarly
domain of music therapy shows extended applicability
through bibliometric research which demonstrates the
quickened rise of scholarly publications together with
multidisciplinary research partnerships during the last
twenty years.’

The medical field is increasingly recognizing music
therapy as a valuable treatment option which strengthens
standard medical approaches. Multiple research studies
verify how music therapy achieves effective control of
mental health conditions including anxiety and
depression as well as schizophrenia and post-traumatic
stress disorder.® Previous developments in this field still
face hurdles mainly because of inconsistent practices
and unequal availability across regions. Healthcare
facilities now recognize the value of music therapy in
medical environments including anaesthesia thus
showing signs of patient-focused integrative care
adoption.

The field requires additional research to enhance
treatment protocols while developing standardized
operational guidelines for better medical facility
implementation. Research about music therapy as an
alternative to medications during regional anaesthetic
procedures will be evaluated for its effects on patient
results and control of anxiety and surgical experience.
Research primarily aims to understand how music
modifies autonomic nervous system functions and
affects stress management and pain sense through
physiological as well as psychological pathways.
Knowledge of these autonomic nervous system
pathways enables better integration of music therapy as
an anaesthetic treatment. The report investigates surgical
data points apart from showing how the treatment
maintains steady blood flow and decreases medication
intake while delivering better post-surgical results. The
analysis includes an assessment of practical
implementation as well as patient acceptance to
demonstrate how music therapy could enhance the
quality of anaesthesia care.

The review examines established scientific evidence for
music therapy as a medication-free procedural support
for regional anaesthesia while analysing patient results
and surgical preparation and recovery effects. The
research aims to determine how music affects autonomic
nervous system functions and stress responses together
with pain perception processes through biological and
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psychological assessment. Research on these pathways
grants useful information towards music therapy
implementation into anaesthetic care frameworks. The
clinical assessment reviews how music therapy supports
stable intraoperative blood pressure levels and
minimizes patients' need for medications and promotes
better recovery after procedures. The review analyses
both the practical implementation capabilities of music
therapy for clinical wuses together with patient
satisfaction to demonstrate its value as an improvement
tool for anaesthetic practice.

2. Mechanisms of Music Therapy in Regional
Anaesthesia

Music therapy implements multiple neurophysiological
psychological and physiological processes to provide
therapeutic benefits thus serving as an effective assistant
in regional anaesthesia. The therapeutic effects of music
are supported by its ability to control neural pathways
along with emotional reactions and mind-body
regulation which leads to better surgical outcomes and
decreased anxiety levels. An examination of how music
therapy works during regional anaesthesia presents
information about its neurological processes combined
with psychological benefits alongside physical results
which leads to better care for patients.

2.1. Neurophysiological Basis

Through its mechanism of modulating neural pathways
music affects both the central nervous system (CNS) and
autonomic nervous system (ANS) through their
regulatory and cognitive and emotional functions and
stress responses. The neurotransmitters dopamine as
well as serotonin and endorphins work together to
enhance mood and reduce pain.

Data transmitted through our ears allows the central
nervous system to process information both from high to
low and low to high levels. Through brain network
entrainment music therapy enables responses that affect
emotions as well as motor functions.” Workspace studies
reveal musical stimuli drive brain regions which control
arousal and attention alongside emotional processing
and they produce elevated EEG signs in patients with
disorders  of  consciousness  while  yielding
neuroplasticity ~ benefits along with  recovery
opportunities.® Musical emotions undergo processing by
specific brain regions within the limbic system that
include both amygdala and hippocampus.

The ANS experiences modification when subjected to
music which reduces stress levels and creates relaxation
states.” The drug delivers anxiolytic effects similar to
those found in midazolam which makes it suitable for
controlling preoperative anxiety.!® The use of patient-
specific music choices remains a proven method to boost
therapeutic achievement levels.!! Music controls the
dopaminergic system in the mesolimbic pathway to
create  pleasure reinforcement and motivation
responses.” Mood stabilization together with reduced
anxiety occurs through elevated serotonin while
endorphins help reduce pain.!°

The nervous system regulates cognitive functions and
autonomic and central mechanisms through music
treatments which modify emotional regulation and stress
levels and cognitive  performance.  Through
simultaneous down and up processing of the brain music
activates neural areas that control arousal and attention
together with emotional states. Brain scans show raised
electrical brain wave action combined with enhanced
neural pathway changes. The human limbic system uses
the amygdala and hippocampus for processing musical
emotions while the mesolimbic dopamine system
produces pleasure response and motivates people.
Serotonin and endorphin neurochemical pathways
function together to improve mood as well as provide
pain alleviation. Preoperative music therapy produces
similar relaxation outcomes to medication-based
sedatives while proving to be an effective sedative
method.

2.2. Psychological Mechanisms

The psychological mechanisms function as key elements
to control both surgical pain experience and emotional
management during surgical procedures. Music therapy
provides two mechanisms which help decrease both
surgical anxiety before procedures and stress during
operations by redirecting patients' minds and activating
mental processing. This adjustment affects their
emotional and physical state.

People who participate in musical activities experience
divided attention which prevents them from noticing
painful stimuli and other distressful elements. The
application of music therapy during surgery managed
patients' sedative intake alongside decreasing their
ability to remember surgical procedures.!? Park et al.!!
provided evidence of how technological music
treatments activate mental focus which helps decrease
stress and pain levels. The therapeutic use of music
reduces the anxiety that humans experience before
stressful events thus lowering their heart rate and blood
pressure.

The research by Agius!® demonstrated that music
administration led to lowered intraoperative anxiety
which  resulted in  decreased  postoperative
complications. Vagal nerve-stimulating melodies
reduced side effects such as nausea and vomiting and cut
down the need for medicine in patients receiving spinal
anesthesia.!* Postoperative anxiety amounts improved
according to Yigit et al.!* even without supplementing
patients with additional sedation. Pain sensation directly
relates to both emotional control mechanisms and the
effects of stress. Music therapy proved similar to
midazolam in anxiety management for nerve block
procedures by Graff et al.!? yet avoided all drug-related
negative effects. Patients who listened to music showed
improved pain scores and decreased the need for
analgesics and emotional resilience and pain modulation
plays this role.!*

The therapeutic effect of music directs patients away
from anxiety while simultaneously managing their
surgical stress levels. Music creates distraction that
reduces both hospital sedatives and helps patients
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remember fewer details of their surgical experience.
Research shows technology-based approaches improve
brain involvement which decreases nervousness and
nausea symptoms. The treatment through music helps
control emotional reactions which then diminishes
stress-related physiological effects and thereby creates
better surgical procedures. The practice helps patients
build emotional strength allowing them to perceive less
pain and use fewer pain medications thus making it
suitable for non-drug-based pain management strategies.

2.3. Physiological Mechanisms

The application of music therapy enables the control of
essential physiological measures by regulating both
autonomic nervous system and neuroendocrine activities
which result in relaxation during medical procedures.
Research indicates that music therapy positively affects
crucial physiological readings and autonomic functions
and stress management making it a significant non-drug
therapy.

The research by Yigit et al.'® revealed music during
spinal anaesthesia surgery impacted patient respiratory
actions but the work by Kaur et al.!® demonstrated heart
rate reduction with 20 minutes of music exposure
showing relaxation effects. The research results of Bagle
et al.!’ displayed constant hemodynamic metrics in
surgical patients who heard music which indicates music
therapy could help maintain cardiovascular equilibrium
during medical emergencies. Musical relaxation occurs
mainly because music activates the vagus nerve which
establishes parasympathetic controls that diminish
stress-induced physiological responses. Graff et al.!’
conducted research which proved preoperative music
therapy performed as well as midazolam in anxiety
reduction thereby suggesting its potential to replace
medication sedation. Chandak et al.!> showed that
surgical patients who listened to music needed less
sedative medicine during their procedures thus
demonstrating its impact on autonomic regulation.
Hypothalamic-pituitary-adrenal (HPA) axis activation
becomes suppressed when patients receive music
therapy which helps lower their stress levels and combat
anxiety. Stress-related complications were found less
frequently during surgeries with intraoperative music
according to Jain et al.!* because of cortisol regulatory
effects. Music therapy has the potential to create better
neuroendocrine balance by controlling physical stress
responses which in turn produces better clinical results.
Through direct influence on heart rate variability and
autonomic activity music therapy supports relaxation as
it stabilizes cardiovascular function. The
parasympathetic nervous system becomes activated to
counter the effects of stress responses in patients.
Scientific evidence confirms that music during
operations helps decrease heart rate while modifying
respiration rates as well as maintaining stable blood
pressure. The HPA axis operates under musical therapy
because it helps decrease cortisol levels which leads to
reduced stress while benefitting patient recovery.

3. Clinical Outcomes of Music Therapy in Regional
Anaesthesia

This section evaluates music therapy benefits in regional
anaesthesia through its effects on anxiety reduction and
stress relief and its achievement of pain control and
stable blood pressure and elevated patient happiness and
cognitive healing post-procedure.

3.1. Anxiety and Stress Reduction

Patients develop preoperative anxiety when undergoing
regional anaesthetic procedures since they remain awake
throughout surgery. The application of music therapy
serves as a drug-free treatment to diminish patient stress
alongside maintaining stable cardiovascular
measurements and delivering positive feedback from
patients. Yigit and colleagues'> discovered music
therapy provided similar levels of anxiety reduction to
sedation during postoperative care of patients
undergoing knee replacement surgery. Biirlukkara et
al.'"® examined retrograde intrarenal surgery patients who
demonstrated diminished heart rate numbers combined
with decreased VAS pain scores and reduced anxiety
indications. According to Agius'? intraoperative anxiety
leads to complications so he promotes music therapy as
an effective preventive measure. Medical research
conducted by Kaur et al.!® revealed that listening to
music decreased both BIS values and anxiety scoring in
patients undergoing caesarean section surgery in a way
that demonstrated sedative benefits to patients. The
research conducted by Bagle et al.!” established that
surgical patient undergoing abdominal or lower limb
procedures exhibited lower heart rates together with
reduced anxiety scores. Music therapy creates a decrease
in both anxiety symptoms and controls patients'
hemodynamic parameters for those receiving regional
anaesthesia.

3.2. Pain Perception and Analgesic Requirements
The implementation of music therapy leads to pain
reduction in addition to lowering patients' demand for
painkillers during regional anaesthesia procedures. The
patient population receiving music therapy shows better
pain management outcomes and lower opioid
consumption as reported by multiple studies. Retrograde
intrarenal surgery patients under music therapy
experienced decreased pain levels together with reduced
anxiety symptoms and heart rate measurements.'®
Postoperative anxiety decreased significantly in knee
replacement surgery patients even though pain scores
remained equal between groups.'

The caesarean section patients receiving music-based
therapy experienced decreased VAS pain scores
according to Halder et al.!® while showing a delayed
need for rescue analgesic treatment for 29 minutes. The
research by Bagle et al.!” showed that abdominal
together with lower limb surgery patients experienced
improved pain scores according to VAS and acquired
lower SSTAI anxiety ratings. The research conducted by
Chandak et al.'> showed that patients administered
music therapy needed fewer sedatives while their
sedation scores increased and their pain tolerance grew
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better. Music therapy enables surgical patients to feel
less pain and necessitate lesser opioid medications.
Medical research shows that music listening produces
both diminished pain reports and delayed medicine
administration requirements and decreased anaesthetic
drug consumption among patients.

3.3. Hemodynamic Stability

Medical studies have investigated music therapy as a
pain-free way to stabilize patient hemodynamic before
regional anaesthesia procedures. Studies evaluated how
intraoperative music affects vital measures of heart rate
together with blood pressure and oxygen saturation
levels. The heart rate of patients undergoing caesarean
section under music therapy reduced significantly
according to Kaur et al.!® yet blood pressure and oxygen
saturation remained unaffected. The study by Yigit et
al.'’> showed no distinctive variations in knee
replacement patients' vital sign measurements while
treating them with music therapy or sedation or
providing no sedation. Respiratory rate numbers differed
and none of the participants experienced complications
in the music therapy group. As per Bagle et al.!” neither
abdominal nor lower limb surgery patients experienced
considerable hemodynamic alterations during music
listening but they reported reduced anxiety levels and
greater satisfaction among patients who heard music.

3.4. Patient Satisfaction and Experience

Music therapy functions as a well-established drug-free
method to boost patient gratification throughout regional
anaesthesia procedures. Research shows that music
therapy creates better patient comfort and reduces
anxiety through stabilizing bodily readings which results
in enhanced patient satisfaction ratings. Women who
received music therapy during elective caesarean
sections underwent the procedure with lower anxiety
and pain ratings according to Halder et al.' while
needing rescue pain medication later. The patients who
selected their own music during spinal anaesthesia for
knee replacement surgeries experienced better
satisfaction rates and experienced fewer complications
than patients without music therapy.”’ Patients
undergoing retrograde intrarenal surgery showed
decreased heart rate along with anxiety and pain
reduction when music was played during the
procedure.!® Research by Agius!® discovered that
patients experience better outcomes with local
anaesthetic procedures when they choose personal music
which he recommends as a strategy for best results. Kaur
et al.'® uncovered that music therapy reduced anxiety
and bi-spectral index (BIS) scores in caesarean patients
through its sedative-like relaxation effects which posed
no safety risks. Music therapy optimizes perioperative
experiences because it produces patient satisfaction by
creating additional comfort together with lower anxiety
levels. The therapeutic outcomes are optimal with
selections of individualized music.

3.5. Cognitive and Recovery Outcomes

The emergence of music therapy as a drug-free approach
demonstrates useful effects on cognitive function from
the outset and afterwards of regional anaesthesia
procedures. Research shows that music therapy enables
control of sedation doses while decreasing anxiety
response along with reducing noise-related stress which
leads to better cognitive recovery after surgery.
Intraoperative music administration caused changes in
BIS through lowered sedative requirements according to
Kaur et al.'® and this treatment method also decreased
scores of patient anxiety when compared to patients
without musical intervention. The data indicates that
music therapy maintains cognitive clarity through
relaxing sedative levels thus preventing postoperative
cognitive dysfunction. According to Chandak et al.'
patients who received music treatment needed lower
intraoperative sedative doses and showed less ability to
recall stressful operating room noises thus protecting
their memory function after surgery.

Postoperative delirium together with cognitive decline
develops more frequently in anxious patients. The use of
music during surgery led Yigit et al.!® to discover that
patients showed decreased rates of postoperative anxiety
thus providing protection against cognitive impairment.
Studies conducted by Ballard et al.?° demonstrate the
effectiveness of music therapy in controlling anxiety
throughout spinal anaesthesia procedures during lower
limb arthroplasty thus showing promise for cognitive
restoration. Music therapy brings additional advantages
to postoperative recovery together with better discharge
readiness for patients. Patients who listened to music
during their surgery reached enhanced satisfaction levels
and reduced anxiety levels and improved their pain
management abilities.!” Patients experiencing these
effects may have improved recovery time which can lead
to earlier hospital discharge possibilities. The music
group in Chandak et al.'> achieved enhanced
postoperative recovery time since they needed less
sedation medication to stay awake and Kaur et al.'
documented better blood pressure stability.

4. Challenges and Limitations

The growing support for music therapy in medical
settings remains troubled by inherent patient choice
variations together with standardization concerns and
specific treatment design requirements and research
limitations. Everyone selects different melodies as
preferred music which impacts both their interest level
and treatment effectiveness. The willingness of patients
to participate in engagement depends on their familiarity
with music and their past experiences and perceptions of
their abilities.?! Patients respond differently to distinct
musical genres since particular choices tend to calm
specific individuals but distress others thus making
widely effective therapeutic methods difficult to
create.”> The emotional well-being of patients in
palliative care benefits from music therapy yet the
therapeutic outcomes differ between individuals thus
flexibility with individualized care approaches is
required.’
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Protocols in music therapy face challenges because
therapists use different approaches in their practice and
institutions have their own regulations while patients
present unique requirements.?? The usage of common
therapeutic approaches including improvisation and re-
creation and receptive listening does not provide enough
consistency between research studies because different
contexts require varying approaches. The integration
process within hospice stands dependent on energetic
care frameworks which create obstacles toward creating
standardized medical procedures.”* The absence of
standardization prevents healthcare providers from
creating well-defined clinical procedures that would
enable better implementation.

The crucial nature of customized music therapy remains
challenging to implement through available logistics.
Therapy needs to be customized for psychological as
well as emotional and existential requirements.?
Different individuals require personalized procedures
when technology-based treatments reduce pain and
anxiety during surgery.!! Research is needed to establish
the clinical use of digital platforms that enable patient-
selected music.

Characteristics of research methods create resistance for
further development of music therapy studies. Scientific
research primarily adopts either quantitative or
qualitative research methods without using an integrated
mixed-methods design.” Consistent assessments of
effectiveness become difficult because small studies
lack generalization and because methods for design
research and intervention and measurement practices
show too much variation.!! An improved evidence base
and clinical application of music therapy depend on
performing larger randomized controlled trials while
implementing standardized practices and combining
qualitative and quantitative research methods.

5. Future Directions, Recommendations and Clinical
Implications

Standardized guidelines should be developed to achieve
effective implementation of music therapy which shows
potential to decrease anxiety and pain during the
perioperative phase.!! Evidence demonstrates music
therapy works as a non-drug alternative but adoption
needs to address both health system logistics and
individual patient needs to yield the best results.’
Patient preference behavior constitutes a main element
that affects how well music therapy performs. Patient
engagement depends on how much patients recognize
their music and how they have experienced it - thus
demonstrating the significance of customized
treatment.?!. Each therapeutic approach in music therapy
including receptive listening along with improvisation
serves specific advantages that call for tailored strategies
according to individual patient needs.?

The research community needs to conduct additional
studies to produce definite proof about the therapeutic
role of music during anaesthesia. Randomised controlled
trials at a large scale need to be conducted because they
will prove its effectiveness in different types of surgery
and different patient types.'! Research must examine the

physiological impact on autonomic functions and
neurological systems to improve clinical usage of
therapeutic music.?*** Digital platforms have opened
new possibilities for personalised music delivery which
needs additional research to determine its practicality
and contribution to medical care.?

Music therapy both helps patients experience better
healing outcomes while reducing sedative use and
creating more positive anaesthesia feelings.?! Integration
of music therapy into anaesthesia practice becomes
successful with the combined work of anaesthetists and
nurses and music therapists.”>. Standard protocols
regarding musical choices and delivery timing need to
be set up to ensure music therapy gains full acceptance
in medical environments.

6. Summary & Conclusion

Music  therapy proves effective as a non-
pharmacological enhancement in regional anaesthesia
because it provides numerous benefits which go beyond
standard pain relief and sedative strategies. Music
reaches three different systems within the body to handle
autonomic nervous system processes while it lowers
stress responses and controls how our body experiences
pain. The patient-centered care principles receive
stronger support through these beneficial effects during
surgical procedures.

Research findings indicate music therapy effectively
reduces patient preoperative anxiety together with
maintaining constant intraoperative heart values and
decreasing postoperative pain needs for pain
medications. Both anxiolytic effects and patient
satisfaction together with better recovery outcomes are
shown to be equivalent to pharmacological sedation
after music therapy treatment. Autonomic regulatory
functions establish it as a critical potential intervention
that improves cardiovascular stability and reduces
stress-related medical complications.

Standards for implementing music therapy sessions face
ongoing obstacles for clinical use despite the evidence-
based advantages that they provide. Additional study is
needed to develop personalized methods for optimizing
therapeutic outcomes because patients demonstrate
different preferences regarding music and delivery
methods. The successful integration of music therapy
into operative protocols demands ongoing cooperation
between anaesthetists and psychologists together with
music therapists for smooth implementation along with
assessment processes.

Research must build better methodological guidelines
and evaluate extended clinical achievements while
developing technological approaches including direct
physiological data monitoring systems to increase music
therapy performance. Additional clinical adoption in
different surgical practices will ensure music therapy
establishes firm position as an essential tool in
contemporary anaesthetic care practices.

Music therapy functions as a secure method that delivers
economic advantages for perioperative care during
regional anaesthesia procedures while being friendly to
patients. The therapy's advantages include encounter
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safety and patients' comfort. As a supplementary method
in  surgical care the treatment modulates
neurophysiological events and promotes relaxation and
decreases medicine use for anaesthesia delivery. The
effectiveness of music therapy integration in anaesthetic
treatment depends on solving current challenges
together with new field research advancement so
patients can achieve better care quality and health
results.
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