


Neuropsychological and Clinical Effects of Indian Classical Ragas: A Narrative Review

Abstract
Raga Therapy plays a crucial role in therapy sessions by helping people calm their mind and relieve from stress. Indian classical ragas have long been claimed to affect mood and behaviour. Listening to a Raga continuously for a longer period of time has considerably reduced the Systolic and Diastolic Blood pressure and Pulse rate. Recent neurophysiological and clinical studies provide growing empirical evidence that ragas can modulate brain rhythms, autonomic activity, attention, and affective states. This narrative review summarizes contemporary findings on the neuropsychological effects of Indian classical ragas, outlines mechanisms proposed by neuroscience research, and discusses clinical and community applications — with attention to the research and practice context in Visakhapatnam. Key gaps and recommendations for future local research are provided. 
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1. Introduction
Music as therapy is increasingly recognized in both clinical and community settings. Indian classical music — particularly raga-based compositions — is unique because ragas are structured melodic frameworks associated traditionally with specific emotions, times of day, and therapeutic intentions. Recent empirical work (EEG, autonomic measures, clinical trials) has begun to quantify these effects, shifting raga therapy from anecdote to testable intervention [16, 17]. “Structure of the heart and its electrical functionality can be analyzed from the electrocardiogram (ECG), which is treated as a golden standard for clinical diagnosis (such as: analysis of heartbeats, biometric identification, and emotion recognition etc.)” [21] .This review synthesizes that “literature and highlights opportunities for systematic research and practice in Visakhapatnam. The individual studies found that South Asian ragas increase alpha activity and improve attention scores” [1]. “The connection established between the swaras, sruthi intervals and Ayurveda with our human body has paved way for many researchers to find out how ragas can be effectively used” [18, 19]. “Raga Therapy plays a crucial role in therapy sessions by helping people calm their mind and relieve from stress. For example, Raga Darbari Kanada is believed to ease stress. Experiments have proved that the composition of brain waves can be altered with the help of music and rhythms, enabling them to be used as a tool in decreasing every mental disorders” [2]. “Listening to music (sound of veena, in particular) during the last trimester of the pregnancy is believed to produce positive vibrations to the baby inside the womb. This has been an age old custom still being followed in some parts of South India. In the 21st century, a study proved that pregnant ladies had positive influence on hearing Kalyani raga daily” [3]. “With the advancing world, hyper tension is another illness that is prevalent. Listening to a Raga continuously for a longer period of time has considerably reduced the Systolic and Diastolic Blood pressure and Pulse rate” [4]. “Dwajavanthi is believed to give some relief from paralysis. Nadanamakriya is set to soften adamant people. Ahirbhairav relieves tension, Darbarikanada helps in patients suffering from bronchitis, asthma and Bageshri helps in Mixed Anxiety Depression Syndrome (MADS). Raga therapy has also shown good results while treating disorders like insomnia, depression, arthritis” [20]. International Ayurvedic Journal has suggested few more ragas that are being used in therapy and cure certain diseases [5]. Raga Hamsadhwani may be effective in improving mental wellbeing in a pandemic situation. This will help to interpret more accurately and more meaningfully the effects of Indian raga music on mental wellbeing [6]. The quantitative impact of classical Indian music (CIM) on pain and anxiety is relatively underexplored. We performed a systematic review and meta-analysis of randomized controlled trials (RCTs) to assess whether music medicine (MM) using CIM improves anxiety and/or pain among patients of all ages in a hospital setting [7]. Raga has been recognized across cultures as a universal medium capable of evoking emotions, regulating mood, and influencing cognitive states. In India, the system of classical ragas—structured melodic frameworks defined by specific scales, tonal progressions, and characteristic moods—has traditionally been associated with both aesthetic and therapeutic value. “In the realm of physical rehabilitation, rhythmic music can assist in improving gait and coordination of movement. This proves particularly advantageous for patients who are in the process of recovering from a stroke or traumatic injuries” [22]. Ancient texts such as the Natya Shastra and later works in musicology describe the ability of particular ragas to evoke states of tranquillity, devotion, melancholy, or joy, often linking them with the time of day and seasons. In recent decades, advances in neuroscience and psychology have enabled systematic exploration of these claims. Neurophysiological studies employing electroencephalography (EEG), functional imaging, and autonomic markers suggest that exposure to Indian classical ragas can modulate brain rhythms, alter emotional states, and enhance attention. Clinical investigations have further reported beneficial outcomes in stress reduction, anxiety management, and caregiver well-being when raga-based interventions are employed. “In case of Indian Classical Music (ICM), raga rendition has the power of evoking emotions of certain colors due to its characteristic note structures, tempo and method of unfoldment” [13].
Remarkably, in stressed animals exposed to Indian classical music for one hour per day for 3 weeks, there was a complete recovery in anxiety, depression, and memory. In conclusion, our study posits that a short duration of music exposure is beneficial for chronic stress conditions[11]. Despite these promising findings, the field remains fragmented, with considerable heterogeneity in methodologies, small sample sizes, and lack of standardized protocols. For cities like Visakhapatnam, with their rich cultural heritage and growing research infrastructure, the scientific study of raga-based interventions presents both academic and clinical relevance. Exploring neuropsychological effects of ragas in local populations not only validates traditional knowledge but also contributes to the development of low-cost, culturally congruent therapeutic strategies for mental health, geriatrics, and community well-being. “The literature supports a multimodal approach to combining subjective psychological measures with objective physiological measures to draw robust logical inferences regarding the efficacy of raga interventions (listening to raga Bhairavi from Indian classical music) for overall mental well-being” [8]. The study explore “the therapeutic potential of various rāgas in the clinical setting, such as in the management of cognitive disorders and stress or in modulating heart rate variability and cognitive performance” [14].


2. Methods (Search strategy for this review)
This is a narrative review based on searches of PubMed/PMC, Google Scholar and selected journals for terms including “raga”, “Indian classical music”, “raga therapy”, “EEG”, “music therapy”, and combinations with “depression”, “anxiety”, “attention”, and “cognition”. Recent relevant studies, meta-analyses, pilot clinical trials, and review articles were prioritized (2010–2025). 


3. Neurophysiological effects: EEG and brain networks
3.1 EEG modulation
Several studies report that listening to specific ragas is associated with changes in EEG rhythms — notably increases in alpha and theta band activity (linked to relaxation, internal attention, and memory processes) and sometimes with entrainment phenomena. A recent meta-analysis of prospective studies reported consistent raga-related EEG effects in healthy subjects, supporting the hypothesis that ragas can reliably alter cortical oscillatory patterns. 
3.2 Large-scale networks and affective circuits
Neuroimaging and theoretical work suggest ragas can engage limbic and prefrontal networks involved in emotion regulation and reward (dopaminergic pathways), and may influence the default mode and salience networks depending on raga structure and listener state. These network-level effects plausibly explain reported mood and attention changes. 

4. Autonomic and physiological effects
Raga-based interventions show reductions in heart rate, blood pressure, and self-reported stress in several pilot and controlled studies. Controlled trials and repeated-measures designs (including studies using Raga Bhairavi, Ahir Bhairav, Bilahari, etc.) have documented decreases in physiological arousal and stress-related scores (DASS, state anxiety). These autonomic changes are coherent with EEG markers of relaxation. 

5. Cognitive and psychological outcomes
5.1 Attention, memory and cognition
Some experimental studies report immediate improvements in attention and short-term memory after listening to certain ragas; others show improved task performance and sustained attention, possibly via alpha/theta modulation and mood-mediated facilitation of cognitive control. 
5.2 Mood, anxiety, depression
Multiple pilot clinical trials and quasi-experimental studies show reductions in depression, anxiety and stress following raga-based interventions (various durations). While many trials are small and sometimes lack active-control conditions, the cumulative evidence indicates potential as an adjunctive, low-cost, non-invasive therapy. 

6. Clinical applications and special populations
Reported applications include stress management in students, anxiety reduction in caregivers, adjunctive therapy in depression, and supportive interventions in dementia/Alzheimer’s care. There are promising case series and pilot randomized trials, but larger multisite RCTs with standardized protocols are still limited. Evidence also suggests ragas tailored to circadian timing (time-specific raga practice) may yield stronger effects — an area needing rigorous testing. 
7. Scientific Basis of Raga Therapy
Recent studies in neuroscience and psychology have begun to validate the therapeutic effects of ragas:
· Neurophysiological Impact: Listening to ragas influences brainwave activity, particularly alpha and theta waves, which are linked to relaxation and creativity.
· Cardiovascular Effects: Certain ragas help reduce blood pressure, heart rate, and stress-related hormones.
· Cognitive Benefits: Exposure to structured melodic patterns enhances memory, concentration, and learning abilities.
· Psychological Healing: Ragas evoke emotions that can alleviate anxiety, depression, and insomnia.
For instance, Raga Yaman has been shown to induce a soothing effect, while Raga Desh is uplifting and energizing. (Table 1)

Table 1: Different Raga’s with their effects on health of human
	S.NO.
	RAGA 
	EFFECTS 

	1. 
	Ahir Bhairav
	Gives relaxed fellings and mitigates dust allergies and skin diseases. Good for arthritic conditions. 

	2. 
	Amrutha Varshini 
	Related to heart diseases.

	3. 
	Ananda Bhairavi
	Suppress stomach pain in both men and women. Reduces kidney problems. Controls blood pressure (post operative pain management expt. 50% reduced). 

	4. 
	Bageshi 
	Arouses a feeling of darkness, stability, depths and calmness. 

	5. 
	Bharavi 
	Reduces anxiety, pressures, skin diseases, allergies, T.B., cancer, severe cold, phlegm, sinus, tooth ache.

	6. 
	Bhupala 
	To awaken someone out of deep sleep. 

	7. 
	Charukesi 
	Rejuvenates the mind helping one to age gracefully (evening raga) than ailments.

	8. 
	Desi
	Suppression of the senses releases negative force. The process of sublimation needs spiritual path. Gives serenity, peace, inner joy, universal love and patriotism. Eg: Vande matharam. 

	9. 
	Dwijavanti 
	Paralysis and sick orders the mind. 

	10. 
	Hamsadwani 
	Good for joint and back pain. 

	11. 
	Himavathi 
	Good for joint and back pain. 

	12. 
	Hindolam 
	Improves digestive power, cures stomach related problems, liver ailments, blood purification, sharpens memory and mental concentration. 

	13. 
	Kalyani 
	Gives energy and removes tension and acts as general toxic. Dispels darkness of fear. Gives motherly comfort and increases confidence kalyani means mangalam. It is believed to elinch marriage alliances. Fear of poverty, of love , of power, of ill health, of death and so on can be relieved. 

	14. 
	Kapi 
	Sick patients get over their depression, anxiety. Reduces mindedness. 

	15. 
	Kharahara priya 
	Curative for heart disease and nervous irritability, neurosis, worry and distress. Strengthening mind and relieves tension.

	16. 
	Kedaram
	Gives energy and removes tension. 

	17. 
	Keeravani
	Promotes meditation at mental and physical levels. 

	18. 
	Kokilam
	Helps to prevent stone formation burning sensation, sleep less ness and anxiety. 

	19. 
	Madhu varshini 
	Good for nerves cure diseases like slight head ache, sleep les ness and anxiety and sinus problems. 

	20. 
	Madhyamavathi
	Clears paralysis, giddiness, pain in legs/ hands etc. and nervous complaints. 

	21. 
	Malaya marutha 
	To awaken someone from deep sleep.

	22. 
	Maya malava goula
	Neutralises toxins in the body. Singing in early hours strengthens vocal cords. Counters pollution (it can be called as gate way to the Carnatic music. History of Carnatic music says that purandara dasa introduced the system of maya malava goula). Neutralises the toxins in the body. 

	23. 
	Mohanam 
	Mohanam is present where beauty and love co-exist. It filter out the ill effects of Kama ( desire for sex), Krodha (anger), and Moha (lust), Bestowing immense benefits on the listener. It cures chronic headaches, indigestion and depression. Migrain and head ache.  

	24. 
	Neelambari
	To get rid of insomnia and to get good sleep and mental peace. 

	25. 
	Ranjani
	Cures kidney diseases. 

	26. 
	Rathipahi priya 
	Adds strength and hour to happy wedded life. This 5 Swara raga has the power to eliminate poverty. 

	27. 
	Rohini
	Cures back pain, joint pain etc.

	28. 
	Siva Ranjani 
	Powerful raga for meditation, removes sadness, cures diseases related to heat (ushna santhi). Good for general health. 

	29. 
	Sindhu bhairavi
	Removes sins and sorrows and saves from an foreseen events. Healthy mind and body- Love, happiness, gentleness, peace, tranquillity, serenity. 

	30. 
	Shankara bharana 
	Heart ailnments also. It cures mental illness, soothes the turbulent mind and restores peace and harmony. It can cure mental disorder which are beyond the scope of medical treatment. It is also said to have the power to shower health( Evening raga ). Dr. Subrahmanyam- Reduced the medical dose of antidepressant to 50% for the patients by exposing them to this raga. 

	31. 
	Shanmukha priya 
	Sharpens the intellect of the singer and listener. Instills courage in one’s mind and replenishes energy in the body. 

	32. 
	Shubha panthu varali
	Alleviates mental dilemmas and in decisiveness.  

	33. 
	Suddha dhanyasri 
	Removes sorrows , gives a happy feeling. Toxic for nerve cures rhinitis and migrain. 

	34. 
	Suruti
	Mitigates stomach burn, insomnia, fear, disgust. 

	35. 
	Vakula bharanam 
	Alleviates asthma, bronchitis, heart disease, depression, skin diseases and skin. 

	36. 
	Varali
	Good for Avayu thathva, heart, skin ailments and gastric problems.

	37. 
	Vasantha
	Cures paralysis. 

	38. 
	Darbari(Darbari kanada)
	Very effective in easing tension. Late might raga composed by Tansen for Akbar to relieve his tension after hectic schedule of the daily court life.

	39. 
	Malhar
	Asthma and sun stroke. 

	40. 
	Thodi
	High blood pressure (tremendous relief) cold and head ache. 

	41. 
	Yamuna Kalyani
	Gives freshness and dynamism. 

	42. 
	Amrutha varshini
	Heart diseases. 

	43. 
	Reethi gowla 
	That bestows direction when one seeks. 

	44. 
	Asaveri
	Removes impurities in blood. 

	45. 
	Punnaga varali
	 Controls anger and brings down violence. 

	46. 
	Nata bhairavi
	Cures low B.P. 

	47. 
	Chakravakam
	Brings down B.P. dust allergies and skin diseases, cures arthritis, hyper tension and indigestion. 

	48. 
	Abheri 
	Mental illness, disturbance. 
Eg: Yeh zindagi usiki hai- Anarkali)
( Khya khoya chand- Kala bazar).

	49. 
	Bilahari
	Stomach illness.

	50. 
	Sri Raga 
	Anorexia, cold, cough, asthma form of therapy was already widely accepted in western countries but in India it is now gaining momentum. We can say confidently that this therapy is holistically beneficial to the health and well-being of the human beings. 



7. Relationship Between Musical Structure and Emotional Response
[bookmark: _GoBack]One-way ANOVAs were used to determine whether the ragas with varying experienced emotions differed statistically significantly in terms of rhythmic regularity (pulse clarity) and tempo (note density). To assess whether there were statistically significant differences in rhythmic regularity (pulse clarity) and tempo (note density) among the ragas with different experienced emotions one-way ANOVAs were conducted. “The values of pulse clarity and note density for both alaap and gat of ragas were taken as dependent variables and the emotions experienced were taken as the independent variable. To study the effect of tonality on emotional response, correlation analysis was conducted. Correlations were calculated between the average rating of an emotion and the mean frequency of occurrence of tonic intervals across the 12 ragas played in gat” [23]. To identify the most predictive tonic intervals for emotional response, stepwise linear regression analysis was performed. The analysis used average emotional ratings across 12 ragas as the dependent variable and the mean frequency of 12 tonic intervals as the independent variable. To characterize which of these tonic intervals were the best predictors of the emotional response stepwise linear regression analysis was conducted. In the regression analysis, the vector containing average ratings for an emotion across the 12 ragas was taken as the dependent variable and the mean frequency of occurrence of the 12 tonic intervals was taken as the independent variable.
Behavioural Analysis
To give a raga an emotion label, the median ratings for each emotion were calculated. The typical emotion evoked by a certain raga was determined by assigning the emotion with the greatest median rating to that raga. Median ratings for each emotion were computed to assign an emotion label to a raga. The emotion with the highest median rating for a given raga was assigned as the typical emotion elicited by that raga.
Assessment of Musical Structure
Tempo, Rhythmic Regularity and Tonality
“Tempo was estimated in terms of number of notes presented per second and was measured in terms of note density. Rhythmic regularity was measured in terms of time units or beats and was calculated in terms of pulse clarity” [23]. “To estimate the note density, the mireventdensity function was used which estimates the average frequency of events (note onsets per second) for an excerpt. Tonic interval is the difference in cents between the fundamental frequencies of the note being compared with the tonic. An important point for consideration here was bin size. As pointed out in the introduction, apart from the 12 tones, there exist a set of 10 intermittent tones which comprise the 22 sruti system in Indian classical music” (Loy, 2011). In order to accurately record all of the tonic intervals, a smaller bin size would be seen to be more appropriate. Consequently, a smaller bin size would be considered more suitable to faithfully capture all the tonic intervals. However, recent work by (Koduri et al., 2012) has shown that “Hindustani music uses the equi-tempered scale as compared to Carnatic music and has primarily equal-tempered influences. It is therefore sufficient to use the 12-tone classification in Equal temperament scale for evaluating the tonality of ragas. Accordingly, to estimate tonality, the corresponding interval size data was collated in 100 cent bins spanning three octaves (labelled from -1200 to 2400 cents). The mean frequency of occurrence of tonic intervals was calculated for each bin. Three octaves were then folded into one by adding the mean frequency of occurrence of the notes in each of the corresponding bins across the three octaves”.

Discussion:
The findings of recent studies indicate that Indian classical ragas exert measurable effects on both brain activity and psychological well-being. Electrophysiological investigations, particularly those employing EEG and microstate analysis, consistently demonstrate that listening to ragas alters neural oscillations in alpha and theta bands, enhances attention, and modulates brain microstates linked with emotion and cognition. These neurophysiological correlates align with traditional claims that ragas can evoke specific moods and states of consciousness. Psychological and clinical studies further support the therapeutic potential of ragas. Reductions in stress, anxiety, and caregiver burden have been observed with interventions using ragas such as Bilahari, Bhairavi, and Ahir Bhairav. In addition, exposure to raga-based music has shown promise in improving sleep, mood stability, and even cognitive performance in experimental and clinical settings. Such findings highlight the low-cost, culturally familiar, and non-invasive nature of raga therapy, making it a particularly attractive adjunct in mental health and community health care. “Observation of a reduction in globally distributed low-frequency activity and an increase in posterior dominant alpha-beta1 activity may be characteristic of passive listening to relaxing Indian modes, which may persist even after 10 min of the listening period” [9]. Despite these encouraging results, several limitations are evident in the existing body of research. Many studies rely on small sample sizes, lack appropriate control conditions, or use heterogeneous protocols with respect to raga selection, duration of exposure, and mode of presentation (live vs. recorded, instrumental vs. vocal). In addition, cultural familiarity and prior musical training can strongly influence the listener’s neuropsychological response, yet these variables are rarely controlled or systematically assessed. Furthermore, while EEG and HRV provide objective markers, many clinical studies still depend heavily on self-report questionnaires, which may introduce bias. For regions like Visakhapatnam, where classical music traditions are deeply rooted, further research is both feasible and necessary. Standardized, well-powered randomized controlled trials are needed to validate raga-based interventions across diverse populations. Integrating objective neurophysiological markers (EEG, HRV, fNIRS) with psychological assessments can provide a more comprehensive understanding of the mechanisms underlying raga-induced changes. In addition, comparative studies of specific ragas, as well as cross-cultural investigations, would clarify whether therapeutic effects are universally reproducible or mediated by cultural familiarity. Overall, the convergence of traditional knowledge and modern neuroscience opens a promising avenue for integrating raga-based music therapy into holistic health frameworks. By addressing methodological gaps and adopting rigorous experimental designs, future research in Visakhapatnam and beyond can establish stronger scientific foundations for the therapeutic use of Indian classical ragas. “Raga Todi showed minimal deviation from resting-state EEG, correlating with low arousal and negative valence” [10]. “Although being biased towards vocal musical styles, instrumental music forms one broad section of ICM. In this study, we have tried to compare the neural responses of music practitioners and non-musicians towards different emotions using audio clips from two popular plucked string instruments used in ICM, Sitar and Sarod” [12]. The human brain is impacted by music, and brain activity can be studied using qEEG's sub-second resolution. Music can affect the human brain and qEEG with its sub-second resolution can be used to study brain activity
Conclusion
Ragas, as an integral part of Indian classical music, hold immense potential as therapeutic tools. Their structured melodic patterns not only evoke emotions but also positively influence the human body and mind. By bridging ancient wisdom with modern science, raga therapy can emerge as a powerful complementary healing approach for mental, physical, and spiritual well-being. Indian classical ragas show promising neuropsychological effects—particularly for mood regulation and autonomic modulation—with preliminary evidence for cognitive benefits. However, the field needs larger, methodologically rigorous studies, standardized stimulus reporting, and culturally sensitive implementation research. Visakhapatnam’s rich musical and clinical communities present an ideal setting for translational research and community interventions. The growing body of evidence indicates that Indian classical ragas exert measurable neuropsychological effects, including modulation of brainwave patterns, improvement in attention and mood, and reduction in stress and anxiety. Studies using EEG, heart rate variability, and psychometric assessments have shown raga-specific impacts, lending scientific support to long-standing traditional claims about the therapeutic value of music. At the same time, existing research is limited by small sample sizes, methodological variability, and a lack of large-scale randomized controlled trials.. In the context of Visakhapatnam, where cultural familiarity with ragas is strong and research facilities are expanding, there is significant potential to establish standardized, evidence-based protocols for raga-based interventions. Such efforts can bridge traditional knowledge with modern neuroscience, providing low-cost, culturally rooted strategies for mental health care, stress management, and cognitive support. Future studies in this region should prioritize rigorous designs, standardized raga stimuli, and integration of both objective neurophysiological and subjective psychological measures. Overall, Indian classical ragas represent a promising and underutilized resource in neuropsychological research and therapy. With systematic exploration and clinical validation, they can emerge as valuable adjuncts in holistic healthcare models, benefiting both scientific understanding and community well-being.
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