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ABSTRACT 
Music therapy has emerged as a significant non-pharmacological intervention in the management of psychological and 
physiological disorders. Among various musical traditions, the Hindustani raga system offers a structured melodic 
framework that is closely associated with specific emotional and cognitive responses. This study examines the 
therapeutic potential of Hindustani classical music from a neurophysiological and psychological perspective, with 
particular emphasis on its role in stress reduction, emotional regulation, and mental well-being. The research adopts a 
qualitative review-based methodology, analysing interdisciplinary literature from music therapy, neuroscience, and 
psychology. It explores how raga-based musical structures influence neurochemical responses, including the modulation 
of dopamine, cortisol, and serotonin levels. Additionally, the study evaluates the effectiveness of music as a 
complementary intervention alongside conventional pharmacological treatments. The findings suggest that Hindustani 
music can significantly contribute to relaxation, cognitive stability, and emotional balance. The structured 
improvisational nature of ragas enables adaptive engagement, making them suitable for therapeutic applications. The 
study highlights the need for further empirical research integrating biomedical and ethnomusicological approaches to 
establish standardised protocols for raga-based therapy in clinical practice. 
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1.  INTRODUCTION 
The increasing prevalence of stress-related disorders, 
anxiety, and mental health challenges has led to growing 
interest in non-pharmacological therapeutic interventions. 
While pharmacological treatments remain central to 
clinical practice, their limitations—including side effects, 
dependency risks, and variability in patient response—
have encouraged the exploration of complementary 
approaches. Among these, music therapy has gained 
recognition as an effective and accessible intervention for 
promoting psychological and physiological well-being. 
Music influences human cognition and emotion through 
complex neurobiological mechanisms. Neuroscience 
research has demonstrated that musical engagement can 
modulate brain activity, influence neurotransmitter release, 
and regulate autonomic nervous system responses. 
Listening to structured musical patterns has been 
associated with reductions in cortisol levels, improvements 
in mood, and enhanced cognitive functioning (Koelsch, 
2014; Chanda & Levitin, 2013). 

Within this broader framework, the Hindustani classical 
music system presents a unique therapeutic model. The 
raga-based structure of this tradition is designed to evoke 
specific emotional states through carefully organised 
melodic patterns, tonal hierarchies, and temporal 
progression. Each raga is traditionally associated with 
particular moods, times of day, and psychological effects, 
suggesting a systematic relationship between musical 
structure and emotional response. The concept of raga 
therapy has therefore attracted increasing attention as a 
potential tool for stress management and emotional 
regulation. Unlike general music listening, raga-based 
therapy emphasises structured melodic development, 
gradual improvisation, and sustained engagement, which 
may contribute to deeper cognitive and affective 
responses. This study aims to examine the therapeutic 
potential of Hindustani raga-based music from a 
neurophysiological perspective. It explores the 
mechanisms through which music influences brain 
function and emotional states, evaluates its applications in 
stress and anxiety management, and considers its role as a 
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complementary intervention alongside pharmacological 
treatments. 

2.  NEUROPHYSIOLOGICAL BASIS OF MUSIC 
AND BRAIN INTERACTION 

Music perception and processing involve complex 
neurophysiological mechanisms that engage multiple 
regions of the brain. Unlike isolated sensory stimuli, music 
activates an integrated network that includes the auditory 
cortex, limbic system, prefrontal cortex, and motor 
regions. These interactions contribute to emotional 
regulation, cognitive processing, and physiological 
responses, making music a significant tool in therapeutic 
contexts. The auditory cortex plays a primary role in 
decoding musical elements such as pitch, rhythm, and 
timbre. However, the emotional impact of music is largely 
mediated by the limbic system, particularly the amygdala 
and hippocampus, which are associated with emotional 
processing and memory formation. Studies have shown 
that musical stimuli can trigger emotional responses 
similar to those produced by real-life experiences, 
indicating the strong connection between music and 
affective states (Koelsch, 2014). 

Music also influences the brain’s reward system, 
particularly through the release of dopamine in regions 
such as the nucleus accumbens. Dopamine is associated 
with pleasure, motivation, and reinforcement learning, 
which explains why music listening can produce feelings 
of satisfaction and emotional engagement. This 
neurochemical response is comparable to other rewarding 
stimuli, highlighting music’s potential as a therapeutic tool 
for mood regulation (Chanda & Levitin, 2013).In addition 
to dopamine, music has been shown to regulate other 
neurochemicals, including serotonin, oxytocin, and 
endorphins. Serotonin contributes to mood stability and 
emotional balance, while oxytocin is associated with 
social bonding and trust. Endorphins, often referred to as 
natural painkillers, play a role in reducing stress and 
enhancing well-being. The modulation of these 
neurochemicals suggests that music can influence both 
psychological and physiological states simultaneously. 

Another important aspect of music’s impact on the brain is 
its effect on the autonomic nervous system. Research 
indicates that music can regulate heart rate, blood 
pressure, and respiratory patterns. Slow-tempo and 
structured musical forms are associated with 
parasympathetic activation, leading to relaxation and 
reduced stress levels. Conversely, fast-tempo music may 
stimulate sympathetic responses, increasing alertness and 
arousal. This dual capability allows music to be adapted 
for different therapeutic needs. Functional imaging 
studies, including fMRI and EEG analyses, further 
demonstrate that musical engagement enhances neural 
connectivity across different brain regions. Regular 
interaction with music has been linked to improved 
cognitive flexibility, memory retention, and attentional 
control. These findings are particularly relevant in 
therapeutic settings where music is used to support 
cognitive rehabilitation and emotional regulation. 

Within this neurophysiological framework, structured 
musical systems such as the Hindustani raga tradition 
provide a culturally embedded model for studying music–
emotion interactions. Ragas are characterised by specific 
tonal arrangements, intervallic patterns, and temporal 
structures, which are traditionally associated with distinct 
emotional states. For example, ragas such as Bhairav, 
employing flattened (Komal) intervals, are often linked 
with contemplative and introspective moods, whereas 
ragas like Desh and Sarang are associated with positive 
affect and emotional upliftment. From a neurocognitive 
perspective, such structured variations in pitch, tempo, and 
melodic progression may influence neural processing 
pathways related to emotional regulation and reward 
perception. These associations suggest that culturally 
defined musical frameworks like ragas can serve as 
valuable models for investigating the relationship between 
acoustic structure and neurophysiological response. 
However, further empirical validation is required to 
establish direct causal relationships between specific ragas 
and measurable neurobiological outcomes. 

Overall, the neurophysiological effects of music establish 
a strong scientific basis for its therapeutic application. 
Through its influence on neural activity, neurochemical 
processes, and physiological regulation, music operates as 
a multidimensional intervention that integrates 
psychological and biological mechanisms. This framework 
provides a foundation for examining how structured 
musical systems, such as the Hindustani raga tradition, 
may be systematically utilised within therapeutic settings. 

3.  RAGA-BASED EMOTIONAL MODULATION 
AND THERAPEUTIC IMPLICATIONS 

The Hindustani raga system offers a structured melodic 
framework traditionally associated with specific affective 
states. In therapeutic contexts, ragas may be 
conceptualised as acoustic-emotional stimuli capable of 
modulating neurophysiological responses such as arousal, 
mood, and stress levels. While traditional knowledge links 
particular ragas to distinct emotional qualities, 
contemporary research seeks to understand these 
associations through the lens of neuroscience and 
psychophysiology. 

3.1  Ragas and Stress Regulation 
Certain ragas are commonly associated with calming and 
introspective states and are therefore explored for stress 
reduction. For instance, Raga Bhimpalasi, Malkauns, 
and Darbari Kanada are frequently described in 
traditional practice as promoting relaxation and emotional 
depth. Preliminary experimental observations, including 
studies referenced from Indian research institutions such 
as IIT Kanpur, suggest that exposure to slow-tempo, low-
frequency-dominant ragas may contribute to reductions in 
perceived stress and physiological arousal. 

Similarly, Raga Bhairav, characterised by the use of 
komal re and komal dha, is traditionally associated with 
seriousness and contemplative depth. From a physiological 
perspective, such tonal structures may influence 
autonomic balance by encouraging slower breathing 
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patterns and reduced heart rate variability, which are 
commonly associated with parasympathetic activation. 
However, these effects should be interpreted as 
associative and context-dependent rather than 
deterministic. 

3.2  Ragas and Positive Affect 
Other ragas are associated with elevated mood and 
positive emotional states. For example, Raga Sarang and 
Desh are often linked with feelings of joy, lightness, and 
romantic expression. These emotional responses may 
correspond to increased activity in the brain’s reward 
circuitry, potentially involving dopamine-mediated 
pathways associated with pleasure and motivation. 

Ragas such as Bhupali, Yaman, and Kamod are 
similarly associated with pleasant affect and emotional 
stability. Their relatively consonant tonal structures and 
balanced melodic movement may contribute to a sense of 
cognitive ease and aesthetic satisfaction, which are 
important factors in mood regulation. 

3.3  Rasa Theory and Emotional Categorization 
The emotional associations of ragas are historically 
grounded in the concept of Navarasa, which identifies 
nine primary emotional states within Indian aesthetic 
theory: Shringara (love), Hasya (joy), Karuna 
(compassion), Raudra (anger), Veera (heroism), 
Bhayanaka (fear), Bibhatsa (disgust), Adbhuta (wonder), 
and Shanta (peace). 

In contemporary interpretation, these categories may 
be understood as affective frameworks that align with 
modern psychological constructs of emotion. For 
instance: 
• Shringara rasa is often associated with pleasant 

emotional states and aesthetic enjoyment 

• Karuna rasa corresponds to introspection and 
emotional depth 

• Veera rasa relates to energy, confidence, and 
motivational arousal 

Ragas such as Marwa and Puriya are traditionally 
associated with karuna rasa and may evoke reflective 
emotional states, while ragas like Durga and Deshkar are 
linked with veera rasa, potentially supporting heightened 
alertness and positive activation. 

3.4  Neurochemical and Psychophysiological 
Correlates 

The emotional responses elicited by raga-based music may 
be mediated by neurochemical processes involving 
dopamine, serotonin, and endorphins. Listening to or 
performing structured melodic patterns can influence 
reward pathways, reduce cortisol levels, and promote 
relaxation. Additionally, controlled vocalisation during 
singing may enhance respiratory regulation and vagal 
tone, further contributing to stress reduction. 

It is important to note that these effects are influenced by 
multiple variables, including listener familiarity, cultural 
context, training, and listening conditions. Therefore, 

while traditional raga-emotion associations provide a 
valuable framework, empirical validation through 
controlled clinical studies remains necessary. 

4.  CLINICAL APPLICATIONS AND COMPARISON 
WITH PHARMACOLOGICAL 
INTERVENTIONS 

The integration of music-based interventions into clinical 
practice has gained increasing attention as a 
complementary approach to conventional pharmacological 
treatments. Music therapy, particularly structured forms 
such as raga-based systems, has demonstrated potential in 
managing a range of psychological and physiological 
conditions, including stress, anxiety, sleep disturbances, 
and mood disorders. 

4.1  Clinical Applications of Music-Based 
Interventions 

Music therapy has been widely explored in clinical 
settings due to its non-invasive nature and minimal side 
effects. Research indicates that exposure to structured 
musical stimuli can significantly reduce perceived stress 
and anxiety levels. These effects are often mediated 
through the modulation of the autonomic nervous system, 
including reductions in heart rate, blood pressure, and 
cortisol secretion. Raga-based interventions, characterised 
by specific tonal frameworks and temporal progression, 
may enhance these therapeutic outcomes by providing 
consistent and predictable auditory patterns. Such 
structured listening experiences have been associated with 
improved emotional regulation and cognitive stability. In 
clinical populations, music therapy has also shown 
beneficial effects in conditions such as depression, 
insomnia, and mild cognitive impairment. 

Furthermore, active engagement in music, including 
singing or guided listening, may improve respiratory 
patterns and enhance vagal tone, contributing to relaxation 
and overall well-being. These findings suggest that music 
can function as both a preventive and supportive 
therapeutic modality. 

4.2  Mechanisms of Therapeutic Action 
The therapeutic effects of music are mediated through 
multiple neurophysiological pathways. Music listening 
activates brain regions associated with emotion, memory, 
and reward, including the limbic system and prefrontal 
cortex. This activation leads to the release of 
neurochemicals such as dopamine and serotonin, which 
are associated with mood enhancement and emotional 
balance. 

Additionally, music has been shown to influence the 
hypothalamic–pituitary–adrenal (HPA) axis, resulting in 
reduced cortisol levels and improved stress resilience. 
Slow-tempo and melodically structured compositions may 
promote parasympathetic activation, facilitating relaxation 
and recovery from stress. These mechanisms highlight the 
potential of music as a regulatory tool that operates across 
both psychological and physiological domains. 
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4.3  Comparison with Pharmacological Interventions 
Pharmacological treatments remain the primary approach 
for managing many psychological and neurological 
conditions. However, they are often associated with 
limitations such as side effects, dependency risks, and 
variability in individual response. In contrast, music-based 
interventions offer a non-pharmacological alternative that 
is safe, cost-effective, and widely accessible. 

While medications such as anxiolytics and antidepressants 
directly target neurochemical pathways, music therapy 
influences similar pathways indirectly through sensory and 
cognitive stimulation. For example, both pharmacological 
agents and music-based interventions may contribute to 
dopamine regulation, but music achieves this without 
introducing exogenous substances into the body. It is 
important to note that music therapy is not intended to 
replace pharmacological treatment but rather to function as 
an adjunctive approach. When combined with 
conventional therapies, music-based interventions may 
enhance treatment outcomes, improve patient compliance, 
and reduce reliance on medication in certain contexts. 

4.4  Limitations and Clinical Considerations 
Despite its potential, the clinical application of music 
therapy faces several challenges. One major limitation is 
the lack of standardised protocols, particularly in relation 
to specific musical systems such as ragas. Variability in 
individual preferences, cultural background, and musical 
training can influence therapeutic outcomes. Additionally, 
empirical evidence linking specific ragas to precise 
clinical effects remains limited, highlighting the need for 
controlled experimental studies. The subjective nature of 
musical experience also presents challenges in quantifying 
outcomes and establishing reproducibility across diverse 
populations. 

4.5  Integration into Clinical Practice 
The integration of music therapy into healthcare systems 
requires interdisciplinary collaboration among clinicians, 
neuroscientists, and music practitioners. Structured 
intervention models, including guided listening sessions 
and personalised therapeutic playlists, may facilitate 
practical implementation. Incorporating culturally relevant 
musical systems, such as the Hindustani raga tradition, can 
further enhance patient engagement and therapeutic 
effectiveness. As research in this field advances, the 
development of evidence-based frameworks will be 
essential for integrating music-based interventions into 
mainstream clinical practice. 

5.  RESULTS AND DISCUSSION 
This study adopts a qualitative, review-based approach 
synthesising findings from existing literature in 
neuroscience, music therapy, and psychophysiology. The 
analysis indicates that music, particularly structured 
systems such as Hindustani ragas, is consistently 
associated with measurable psychological and 
physiological effects. 

Across reviewed studies, exposure to music 
demonstrates: 
• Reduction in perceived stress and anxiety levels 

• Modulation of physiological parameters such as heart 
rate and blood pressure 

• A decrease in cortisol levels indicates a reduced stress 
response 

• Enhancement of mood and emotional stability 

• Improved cognitive engagement and attentional focus 

In relation to raga-based frameworks, traditional 
associations between specific ragas and emotional states 
show conceptual alignment with modern findings in 
affective neuroscience. Ragas characterised by slower 
tempo and lower tonal density (e.g., Bhairav, Darbari 
Kanada, Malkauns) are commonly linked with relaxation 
and introspection, whereas ragas with brighter tonal 
structures (e.g., Desh, Sarang, Yaman) are associated with 
positive affect and emotional upliftment. 

However, it is important to note that while these 
associations are supported by preliminary studies and 
traditional frameworks, direct empirical evidence linking 
specific ragas to standardised clinical outcomes 
remains limited. The findings of this study reinforce the 
growing recognition of music as a multidimensional 
therapeutic intervention that operates across neurological, 
psychological, and physiological domains. Music 
influences brain activity, modulates neurochemical 
responses, and regulates autonomic functions, thereby 
supporting its application in stress and anxiety 
management. 

The incorporation of the Hindustani raga system provides 
an additional layer of structure to music-based 
interventions. Unlike general music listening, ragas offer 
defined melodic frameworks associated with particular 
emotional expressions, which may enhance their 
therapeutic potential. The alignment between traditional 
raga–emotion associations and contemporary affective 
neuroscience suggests a promising interdisciplinary area 
of research. However, several critical considerations 
emerge. First, the majority of existing studies focus on 
general music therapy rather than specific raga-based 
interventions. This highlights a significant research gap in 
the scientific validation of traditional Indian musical 
systems within clinical contexts. Second, the subjective 
nature of musical perception introduces variability in 
therapeutic outcomes, influenced by factors such as 
cultural familiarity, personal preference, and listening 
context. 

From a clinical perspective, music therapy demonstrates 
strong potential as a complementary intervention 
alongside pharmacological treatments. While 
pharmacological agents directly target neurochemical 
pathways, music influences similar pathways through 
sensory and cognitive mechanisms without associated side 
effects. This positions music therapy as a safe, cost-
effective adjunct in integrated healthcare models. At the 
same time, ethical and methodological challenges remain. 
Standardisation of intervention protocols, reproducibility 
of results, and development of measurable outcome 
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frameworks are necessary for broader clinical acceptance. 
Additionally, the integration of culturally specific systems 
such as ragas must be approached with sensitivity to avoid 
oversimplification or misinterpretation. 

6.  CONCLUSION 
Artificial Intelligence–independent, music-based 
interventions, particularly those rooted in structured 
traditions such as the Hindustani raga system, offer 
significant potential in supporting mental and emotional 
well-being. The neurophysiological effects of music, 
including modulation of brain activity, neurochemical 
balance, and autonomic regulation, provide a strong 
scientific basis for its therapeutic application. This study 
highlights that raga-based music, when interpreted within 
a scientific framework, can contribute meaningfully to 
stress reduction, emotional regulation, and cognitive 
stability. However, its role should be understood as 
complementary rather than substitutive to pharmacological 
treatments. 

Future research should focus on empirical validation 
through controlled clinical studies, development of 
standardised therapeutic protocols, and integration of 
interdisciplinary approaches combining musicology, 
neuroscience, and clinical practice. Such efforts will be 
essential in establishing music therapy, and specifically 
raga-based interventions, as a credible component of 
evidence-based healthcare. 
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