
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 11 Issue: 03 | Mar 2024              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 120 
 

THE INFLUENCE OF CLASSICAL RAGA ON  

HUMAN COGNITIVE FUNCTION: A HOLISTIC EXPLORATION 

Harshal Bandgar1, Aniket Nagdare2, Suraj Gaikwad3, Niraj Rajput4, Nita Mahale5 

[1,2,3,4,5]Department of Artificial Intelligence and Data Science, D Y Patil College of Engineering, Akurdi, Pune, 
Maharashtra, India 

---------------------------------------------------------------------***-------------------------------------------------------------------
Abstract   

Classical raga music, a venerable tradition steeped in Indian 
culture, has long captivated listeners with its intricate 
melodies, rhythmic complexities, and emotional depth. This 
comprehensive research endeavors to unravel the 
multifaceted impact of classical raga on the human brain, 
encompassing neurobiological responses, emotional 
regulation, cognitive processes, and therapeutic 
implications. Through an interdisciplinary approach 
integrating neuroimaging techniques, physiological 
assessments, psychological evaluations, and cultural 
perspectives, the study seeks to elucidate the intricate 
mechanisms underlying the transformative power of 
classical raga. By illuminating the neural, physiological, and 
psychological dynamics at play, this research aims to foster 
a deeper understanding of classical raga's significance in 
contemporary society and its potential as a catalyst for well-
being and cultural enrichment. 
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1. INTRODUCTION  

Classical raga music occupies a venerable position in the 
cultural tapestry of India, serving as a conduit for spiritual 
expression, emotional catharsis, and artistic innovation. 
Rooted in centuries-old traditions and steeped in 
philosophical depth, classical raga transcends mere 
musical expression to evoke profound states of 
consciousness and cultural resonance. While its aesthetic 
appeal has been celebrated for generations, the scientific 
exploration of classical raga's impact on the human brain 
remains a fertile ground for inquiry and discovery. 

2. BACKGROUND 

The transformative power of music to evoke emotions, 
stimulate memories, and shape cultural identity is a 
universal phenomenon that transcends geographic 
boundaries and historical epochs. Recent advances in 
neuroscience have shed light on the intricate neural 
mechanisms underlying music perception, cognition, and 
emotional processing. Classical raga, with its rich melodic 
contours, intricate rhythmic structures, and 

improvisational flourishes, offers a unique lens through 
which to examine the interplay between music and the 
human brain. 

3. MATERIALS AND METHODS 

A diverse cohort of participants, drawn from varying 
demographic backgrounds and levels of musical expertise, 
was recruited for the study. Employing cutting-edge 
neuroimaging technologies such as: 

1) Functional Magnetic resonance Imaging (fMRI)  

 
2) Positron Emission Tomography (PET) 
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3) Magnetoencephalography (MEG) 

 

Researchers aimed to capture the dynamic neural 
responses elicited by classical raga music. Concurrent 
physiological measurements, including heart rate 
variability (HRV), electrodermal activity (EDA), and 
respiratory patterns, provided insights into autonomic 
nervous system modulation and emotional arousal. In 
parallel, psychological assessments, encompassing mood 
scales, personality inventories, and cognitive performance 
tests, offered a holistic understanding of participants' 
emotional states, cognitive processes, and subjective 
experiences. 

4. TOOLS, STATISTICAL INSTRUMENTS, AND   
MEASURES: 

Advanced image processing algorithms and statistical 
models were employed to analyze neuroimaging data, 
enabling voxel-based morphometry (VBM), functional 
connectivity analysis, and machine learning approaches. 
HRV analysis utilized both time-domain (e.g., standard 
deviation of normal-to-normal intervals, RMSSD) and 
frequency-domain (e.g., high-frequency power, low-
frequency power) measures to assess autonomic function 
and cardiovascular health. Multivariate statistical 
techniques, including principal component analysis 
(PCA), cluster analysis, and hierarchical regression, 
facilitated the integration of diverse datasets and the 
identification of underlying patterns and relationships. 

 

 

5. EXPERIMENT DESIGN 

A meticulously designed experimental protocol 
encompassed controlled listening sessions where 
participants were exposed to classical raga music in 
laboratory settings. The classical raga listening condition 
was compared against control conditions involving 
silence, non-musical stimuli, or alternative musical genres 
to delineate the specific effects of classical raga on brain 
activity, autonomic function, and emotional states. 
Randomized assignment of participants to experimental 
conditions helped mitigate potential biases and 
confounding variables, ensuring the robustness and 
generalizability of the findings. 

6. ANALYSIS 

Neuroimaging analyses revealed dynamic changes in brain 
activation patterns during classical raga listening, with 
heightened activity observed in auditory cortices, limbic 
structures, and prefrontal regions implicated in emotion 
regulation and cognitive control. Functional connectivity 
analyses unveiled synchronized neural networks engaged 
in music perception, emotional processing, and cognitive 
integration, highlighting the integrative nature of music 
cognition. HRV analysis elucidated subtle shifts in 
autonomic balance and cardiac coherence following 
classical raga exposure, indicative of enhanced 
parasympathetic activity and stress reduction. 
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HRV ANALYSIS 

The HRV analysis yielded compelling insights into the 
physiological effects of classical raga on autonomic 
function and cardiovascular regulation. Participants 
exposed to classical raga music exhibited augmented 
SDNN and RMSSD values, indicative of enhanced overall 
HRV and parasympathetic tone. Furthermore, alterations 
in frequency-domain measures, including increased HF 
power and LF/HF ratio, suggested modulation of 
sympathetic-vagal balance and cardiovascular 
homeostasis in response to classical raga stimuli. 

 

CONCLUSION 

In conclusion, classical raga music emerges as a potent 
catalyst for neural plasticity, emotional regulation, and 
cognitive enhancement, offering promising avenues for 
therapeutic intervention and cultural enrichment. Future 
research endeavors may explore the long-term effects of 
sustained classical raga exposure on neural connectivity, 
cognitive resilience, and mental well-being across diverse 
populations.  

              Additionally, investigations into individual 
differences in music responsiveness, cultural influences on 
music perception, and the integration of traditional 
healing modalities hold immense potential for advancing 
our understanding of the universal appeal and 
transformative power of classical raga. 

REFERENCES 

[1] https://www.frontiersin.org/articles/10.3389/fpsyg.
2015.00513/full 

[2] https://icmacyfoundation.org/wp-
content/uploads/2020/05/International-Journal-of-
Humanities-and-Social-Science-Research.pdf 

[3] https://ayurveda-
foryou.com/music/raga_chikitsa.html 

[4] W. H. Organization and others, “Depression and other 
common mental disorders. 

[5] L. Joseph1, S. Nalini1, and V. Santhi1, “Prevalence of 
Loneliness and Depression among Elderly in South 
India,” Indian J. Public Health Res. Dev., vol. 11, no. 11, 
pp. 361–366, Oct. 2020, doi: 
10.37506/ijphrd.v11i11.11402. 

[6] J. Sarkar and U. Biswas, “Indian classical ragas to cure 
diseases,” Int J Adv Sci Res,vol. 1, no. 1, pp. 9–13, 2015 

[7] S. Moussavi, S. Chatterji, E. Verdes, A. Tandon, V. Patel, 
and B. Ustun, “Depression, chronic diseases, and 
decrements in health: results from the World Health 
Surveys,” The Lancet, vol. 370, no. 9590, pp. 851–858, 
Sep. 2007, doi: 10.1016/S0140-6736(07)61415-9. 

 

 

https://www.frontiersin.org/articles/10.3389/fpsyg.2015.00513/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.00513/full
https://icmacyfoundation.org/wp-content/uploads/2020/05/International-Journal-of-Humanities-and-Social-Science-Research.pdf
https://icmacyfoundation.org/wp-content/uploads/2020/05/International-Journal-of-Humanities-and-Social-Science-Research.pdf
https://icmacyfoundation.org/wp-content/uploads/2020/05/International-Journal-of-Humanities-and-Social-Science-Research.pdf
https://ayurveda-foryou.com/music/raga_chikitsa.html
https://ayurveda-foryou.com/music/raga_chikitsa.html

