Vol 10, Issue 2, March – April 2022

DOI: https://doi.org/10.31426/ijrpb.2022.10.2.10104

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)
www.ijrpb.com
ISSN: 2321-5674 (Print), 2320-3471 (Online)
CrossRef DOI: https://doi.org/10.31426/ijrpb Indexed in CAS and CABI, Impact Factor: 0.64

Research Models and Practices Pertaining to Carnatic Music
Therapy- Where We Stand??
Swaminathan Rajendiran1, Raghunathan Jagannathan2, Lakshmipriya
Sridhar3, Kausalya Devi4, Jawahar Babu Shanmugam5, Aravindhan
Thirputkuzhi Ranganathan6, Saranya Varadarajan7, Thodur Madapusi
Balaji8*
1

Senior Lecturer, Department of Periodontics, Sree Venkateswara Dental College,
Chennai.
2
Senior Lecturer, Department of Periodontics, Tagore Dental College and Hospital,
Chennai.
3
Reader, Department of Pedodontics, Chettinad Dental College, Chennai.
4

Chief consultant periodontist and Dental Surgeon, MIDTOWN Dental Studio,
Chennai.
5
Senior lecturer, Department of Oral and Maxillofacial Surgery, Sri Ramachandra
Institute of Higher education and research (SRIHER).
6
Professor and Head, Department of Periodontics, Dental College, Azamgarh, Uttar
Pradesh.
7
Senior Lecturer, Department of Oral and Maxillofacial Pathology, Sree
Venkateswara Dental College, Chennai.
8*
Adjunct Professor of Research, Tagore Medical and Dental College and Hospital,
Chennai.
Email Id: tmbala81@gmail.com
ABSTRACT
Carnatic music therapy has been known to exist since vedic times. However, when compared to
music therapy studies from the West, not much of active research has been pursued in the field of
Carnatic music therapy. This could be due to the fact that proper hypothesis drafting and organized
research design is lacking in most of the studies. This review article gives an insight into the
various research models available and also enriches the reader on how to design a Carnatic music
therapy study.
Key Words: Carnatic Music Therapy, Research Models, Experimental Research, Clinical
Research, Epidemiological Research.
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INTRODUCTION
The carnatic music tradition is a form that has its roots in the southern states of India. It is a musical
form which has been in vogue from the ancient times till date. Infact, carnatic music has been used
to cure illness since the 9th century. This gives the reader a picture as to how old and ancient, the
practice of music therapy is in our country. It is well known that India is a land with a glorious
and golden past. Even though, the scientific practice of music therapy has been in existence for
the past 30 years in various parts of the globe, Carnatic music therapy as a specialized branch has
not received adequate importance and visibility. In fact, the use of ragas to cure diseases has been
referred to in the scriptures as ragachikitsa and several ragas have been known to have significant
curative powers1. Evidence from a recently published bibliometric analysis has cited the use of
music therapy as an adjunct to address physiological, psychological, social and behavioral
disorders in the human race2. The results of this scientifically performed analysis has revealed that
between 2000 and 2020, 1004 music therapy studies have been performed. The United States of
America tops the list with a total of 362 publications. Norway has recorded the maximum number
of citations, while Austria has demonstrated the highest number of music research collaborations.
It is also noteworthy that Melbourne has been regarded most productive with regard to music
therapy research2. From the bibliometric analysis, it could be perceived that Western music and
musical forms predominate the music therapy research scene in the globe rather than Indian
musical forms. Despite the fact that Indian music is ancient in origin and carnatic music therapy
traces its origin way back to 9th century, it is intriguing that carnatic music therapy research is still
in its nascent stage and has not attained global significance.
The reasons that could be attributed to the absence of a significant number of publications in the
field of carnatic music therapy could be the fact that research methodologies and research models
have not been devised and employed in a scientific manner in this research domain. The present
review sheds light on important components of research in biomedical science and explains all the
research models that could be used by carnatic music therapy researchers to make their findings
more valid and publishable.
Definition Of Research and Types of Research in Biomedical Science
Research is defined as the creation of new knowledge and/or the use of existing knowledge in a
new and creative way so as to generate new concepts, methodologies and understandings. The
practice of medicine and the field of biomedical science has been constructed based on valuable
research findings which form the basis of understanding the ateopathogenesis of various diseases
and the methodology to treat the ailments. When discussing about research, it is apt to define a
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research model which is described as a theoretical image of the object of study. A model can be
considered a useful way of describing or explaining interrelationships of ideas. It is always
considered worthwhile to plot a research model based on a pre-planned hypothesis prior to
performing the actual research per se.
With regard to research in medicine and biomedical areas, 3 broad types are being recognized
significant, namely, basic/experimental research, clinical research and epidemiological research3.
Basic or experimental research revolves around experiments done on in vitro systems and cell
lines in addition to experiments performed on animals. Analysis of biomarkers in samples obtained
from human subjects with disease also forms an essential component of basic / experimental
research. Clinical research generally encompasses interventional studies performed on humans to
assess the efficacy of one treatment modality over the other and could be randomized or nonrandomized. Epidemiological studies refer to population level studies to assess the prevalence,
incidence of disease and to assess the effects of certain health policies.
Epidemiological research could involve population based questionnaire studies. With regard to
music therapy, all the 3 types of research namely basic/experimental, clinical and epidemiological
have been performed. Evidences in this connection can be mined from published data. With regard
to carnatic music therapy, the applications of music therapy research done world over till date has
to be used as a template to plan future studies as we reiterate at this point that research in carnatic
music therapy is very scanty with very few articles published.
Basic /Experimental Research in Music Therapy
As earlier described, basic/experimental research forms the base of the pyramid with regard to
research methodologies. In this form of research, cell lines, animals, in vitro systems are used
mainly to study diseases. Analysis of samples obtained from patients for biochemical, serological
and genetic markers also falls under the category of basic research.
With regard to cell line based experiments, a study has been performed assessing the effects of
music exposure on gastric carcinoma cell lines also called AGS cells4.it was observed that
exposure to heavy metal music increased the proliferation of the AGS cells while exposure to
western classical music reduced proliferative activity. Moreover, it was found that caspase 3,8 and
cyclin B1 expression reduced in the cell lines upon music exposure4. This novel in vitro study
revealed the subtle molecular effects exerted by music exposure on cells. Other studies have also
focused on the effect of music exposure on various somatic and cancer cells. A study on the MCF7 breast cancer cell line found Mozart and Ligettis music pieces to cause apoptosis and reduced
viability of the cancer cells5. A similar study on prostrate carcinoma cell line exposed to quaranic
recitation found reduced proliferation and viability denoting anti-cancer effects of quaranic
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music6.Music exposure not only has been found to affect human cells, but can also affect microbial
growth and viability. In this connection, a study performed on exposure of Serratia marcescens,
Chromobacterium violaceum, Xanthomonas campestris, Saccharomyces cerevisiae, Lactobacillus
plantarum, Bacillus parabrevis to ahiri bhairav and piloo ragas found distinct antimicrobial activity
exerted by the ragas7. Another study on the same microbial set up found antimicrobial effects
exerted by the raga Malhar8.
In connection with animal studies, plenty of data is available to demonstrate the use of animal
models in music therapy research. An animal study performed on 2 week old mice demonstrated
enhanced expression of NR2B protein and NMDA upregulation in the music treated animals with
better hippocampal development compared to the music non exposed animal group9.The profound
effect of music on elevation of neurochemicals and neurotransmitters such as ACTH, dopamine
and cortisol has been demonstrated in male wistar rats exposed to traditional Chinese-5 element
music therapy10. Another interesting study on 40 male wistar rats using an asthma stress model
found that music exposure reduced IL-4 cytokine levels and also dramatically decreased
eosinophil and total leukocyte numbers11. This finding reveals the subtle effects of music on the
immune system. With regard to immune mediated cancer development, a study has found that
exposure of mice to broadband music for 5 hours daily after injection with carcinoma cell lines
reduced the development of metastatic nodules and also caused immunoenhancement. This
finding was contrast to the control music unexposed mice which quickly developed metastatic
nodules12. Other than the rodent model, the zebrafish model has also been used in music therapy
research. A study on zebrafish exposed to Vivaldi music found increased auditory enrichment and
enhanced metabolism in the fish compared to the music unexposed group13.
With regard to analysis of biochemical, serological and genetic markers, there are a few studies
available. The levels of the hormone cortisol, a marker of emotional stress in saliva has been found
to reduce upon music listening and exposure. This biochemical marker has been employed
abundantly in music therapy research14,15,16. Another interesting basic research in music therapy
has focused on the genetic effects of music17. A study on music exposed and music learned
individuals found the elevation of six microRNAs (hsa-miR-132-3p, hsa-miR-361-5p, hsa-miR421, hsa-miR-23a-3p, hsa-miR-23b-3p, hsa-miR-25-3p) and downregulation of two microRNAs
(hsa-miR-378a-3p, hsa-miR-16-2-3p) compared to music non exposed individuals. This study
shows the epigenetic effects exerted by music therapy and learning which could further afford
protection from many diseases such as diabetes mellitus type 2, Alzheimer’s disease and
cardiovascular disease.
From the evidences gathered so far, it appears that there is ample basic research that is available
in the field of music therapy so far.
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Clinical Research in Music Therapy
There has been ample clinical research performed in the field of music therapy for the past 30 to
40 years. Studies on patients with Alzheimer’s disease18, cancer pain19, anxiety20, depression21,
pain from obstetric 22, orthopedic 23and cardiovascular24 procedures have also demonstrated the
superior effects of music therapy in pain alleviation.
All the above studies have been performed as clinical interventional studies with or without
randomization and can be regarded as clinical trials. Standard pain relieving drugs have been used
in the studies as a comparison group and indices to evaluate pain, stress and anxiety have been
employed to assess the effects of music therapy. Some studies have also employed salivary
markers such as cortisol to evaluate the reduction of stress and anxiety following music exposure.
Epidemiological Research in Music Therapy Research
Epidemiological research mainly focuses on the incidence and prevalence of human diseases and
also uses statistical tools to measure disease burden in human populations. With regard to music
therapy, only a few questionnaires based surveys are available to assess the awareness of
populations, medical practioners and researchers about the existence of a field called music
therapy and its applications in disease management25,26,27.
Research Methods That Have Been Followed in Carnatic Music Therapy
The above mentioned literature and supporting reference demonstrate the applications of
basic/experimental research, clinical research and epidemiological research in music therapy. It is
noteworthy that all the 3 types of research have not been employed in Carnatic music therapy.
There is no evidence for basic/experimental research and epidemiological research in the field of
Carnatic music therapy. No data is available with regard to effect of Carnatic music ragas on cell
lines, cancer lines and animal models. Questionnaire based surveys on the awareness about
Carnatic music therapy among medical professionals and patients have also not been performed
till date.
All the studies performed in the field of Carnatic music therapy fall under the category of clinical
research performed on human patients. In this connection, Carnatic ragas have been tested for their
therapeutic abilities. A recently published case report highlights the positive effects of about 40
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carnatic ragas on a patient with schizophrenia over 8 years administered in the form of 4 phases
28
. A study of Carnatic ragas and their effects on depression and self-esteem in 132 adults with
unipolar depression has found that the ragas Atana, Kanada, Mohanam, Revagupti and Neelambari
have significant effects on the Beck’s Depression Inventory (BDI) and Rosenberg’s Self-esteem
Scale scores of the patients and helped them combat depression and low self-esteem 29. A study
on 15 institutionalized adults has found significant physical, psychological and social benefits of
Carnatic music therapy provided by a physician although the therapy details have not been fully
provided 30. Another interesting study on 18 women with anxiety, depression, stress and negativity
found positive effects the ragas Bilahari, Shankarabaranam, Kannada and Vakulabharanam. While
Kannada and Vakulabharanam caused reduction in anxiety and induced calmness, Bilahari and
Shankarabaranam induced cheerful attitide, optimism and positivity in the participants 31. In a
hospital setting study on patients with traumatic brain injury, the effects of raga hindolam in the
morning, raga todi in the afternoon and raga kalyani in the evening found significant improvement
of vital signs in the post operative phase 32. It is noteworthy that neuroscience research on
madhyamavathi and shankarabharanam, two well-known ragas has shown that these ragas have
significant effects on electroencephalograms of human subjects even without music knowledge or
training33. The learning and repeated practicing of notuswaras, a typical musical genre has found
to improve cognition, learning and memory of preschool children as evaluated by standardized
indices34. The therapeutic effect of Bhimplas, thodi and Hindolam ragas on lowering heart rate
and blood pressure has been documented in clinical setting35. The use of Ananda bhairavi for its
pain allaying effects in terminally ill cancer patients36and the antipyretic effects of the raga
bhagesri37 are typical examples of Carnatic music therapy prescriptions with positive effects.
Future Recommendations for Research in Carnatic Music Therapy
As evident from the above sections, it is well understood that research in the field of Carnatic
music therapy is still in its infancy. It is to be noted that research process consists of formation of
a hypothesis and construction of a research model which needs to be essentially done in all forms
of research investigations. Moreover, literature survey has revealed that basic/ experimental
research in Carnatic music therapy is lacking. It is this sphere of research that requires maximum
attention by Carnatic music therapy researchers. Studies on stem cells, cancer cell lines and other
somatic cells are required following exposure to Carnatic ragas. Similarly, animal studies on
models such as the rat, mouse, hamster and zebrafish are required to understand the effects of
various Carnatic ragas on diseases such as diabetes, cancer, atherosclerosis and cardiovascular
disease. With regard to clinical studies, even though ample literature is available, sample sizes
have not been well determined. Moreover, all the studies have not performed as clinical trials,
which are considered the highest evidence in clinical medicine. Many clinical studies performed
in Carnatic music therapy have also not followed randomization and are not reported according to
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the CONSORT statement which is a prerequisite for clinical trials. In a similar manner,
epidemiological research has also never been performed in the field of Carnatic music therapy.
Such studies with a questionnaire survey based design are required to understand Carnatic music
awareness among doctors and patients so that necessary implementations can be made to create
the awareness. In conclusion, the authors recommend that Carnatic musicians and medical
researchers collaborate to together and perform Carnatic music therapy research in a more
scientific and standardized form. This would indeed exploit the fullest benefits of Carnatic music
as an alternative system of healing and medicine.
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