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ABSTRACT

Background: Badhirya, the Ayurvedic conceptualization of deafness and auditory dysfunction, represents
one of the earliest systematic frameworks for understanding hearing impairment in human medical history.
Rooted in classical Ayurvedic texts dating back over two millennia, this condition encompasses a spectrum
of hearing disorders that modern medicine categorizes broadly as conductive, sensorineural, and mixed
hearing losses. Despite the global burden of hearing impairment affecting more than 1.5 billion individuals
worldwide according to the World Health Organization integrative approaches that bridge classical
Ayurvedic wisdom with evidence-based contemporary medicine remain underexplored in the peer-
reviewed literature.

Objectives: This critical review aims to (1) Systematically examine the classical Ayurvedic
characterization of Badhirya within the Tridosha framework, (2) Analyze the etiological parallels between
Ayurvedic causative factors and modern pathophysiological mechanisms of sensorineural hearing loss
(SNHL), (3) Evaluate classical and contemporary diagnostic modalities, and (4) Appraise therapeutic
strategies including Panchakarma procedures, herbal formulations, and emerging integrative interventions
with supporting clinical evidence.

Methods: A comprehensive narrative review was conducted by searching PubMed, Scopus, Google
Scholar, the AYUSH Research Portal, and classical Ayurvedic texts including Charaka Samhita', Sushruta
Sambhita," Ashtanga Hridayam,™ and Madhava Nidana". Studies published between 2000 and 2025 were
included, alongside classical references. Data synthesis followed thematic categorization across etiology,
diagnosis, pathophysiology, and management.

Results & Conclusion: The Vataja subtype of Badhirya demonstrates compelling etiological overlap with
age-related and noise-induced SNHL. Karnapurana, Nasya, and Shirobasti procedures show mechanistic
plausibility supported by emerging pharmacological evidence."Y'! Herbal compounds including
Ashwagandha, Amalaki, Guduchi, Gokshura and formulations such as Bilwadi taila, Apamargakshara
taila and Sarivadi Vati exhibit neuroprotective and antioxidant activities potentially relevant to cochlear
preservation."™! Standardized clinical trials and validated outcome measures remain essential for full
integration of Ayurvedic protocols into evidence-based audiological practice.™
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INTRODUCTION

Hearing represents one of the five primary sensory faculties (Panchaindriyas) in Ayurvedic philosophy,
mediated through the Shrotra indriya — the auditory sense organ. The Sanskrit term Badhirya (derived
from the root badhira, meaning deaf or hard of hearing) appears extensively in the foundational texts of
Ayurveda, particularly the Charaka Samhita, Sushruta Samhita, and Ashtanga Hridayam, where it is
classified among the Karnagata Rogas.The clinical spectrum described under Badhirya encompasses
partial to complete deafness, tinnitus-associated hearing loss, and age progressive auditory decline
conditions that find direct correspondence in the modern nosologically framework of sensorineural,
conductive, and mixed hearing losses. The global burden of hearing impairment has reached
unprecedented proportions. The World Health Organization (2021)* estimates that over 1.5 billion
individuals approximately one in five of the global population live with some degree of hearing loss, with
projections suggesting this figure will exceed 2.5 billion by 2050. Sensorineural hearing loss (SNHL),
characterized by damage to the cochlear hair cells, auditory nerve fibers, or central auditory pathways,
constitutes the predominant form, accounting for approximately 90% of all hearing loss cases. Despite
advances in audiological rehabilitation, including hearing aids and cochlear implantation, no
pharmacological or biological therapy has yet demonstrated reliable efficacy in reversing established
SNHL.X In this context, the 5,000-year-old tradition of Ayurvedic medicine offers a rich repository of
etiological insights, diagnostic acumen, and therapeutic protocols that deserve critical scholarly
Xit The discipline of Shalakyatantra the Ayurvedic specialty encompassing disorders of the
head, neck, eyes, nose, and ears contains detailed descriptions of auditory pathology that are notable for
their clinical sophistication. Classical acharyas described not only the symptomatology of Badhirya but
also its causative factors, pathogenic mechanisms (samprapti), prognosis, and comprehensive
management strategies including dietary modification, Herbo mineral formulations, and specialized
Panchakarma procedures. The present review undertakes a systematic and critical appraisal of Badhirya
from an integrative perspective, drawing upon classical Ayurvedic literature, contemporary audiological
science, and available clinical evidence. By establishing conceptual bridges between these two knowledge

evaluation.

systems, this review aims to identify areas of convergence, potential for therapeutic synergy, and directions
for future research that could contribute meaningfully to the global management of hearing disorders.

METHODOLOGY AND SEARCH STRATEGY

This narrative review was conducted in accordance with established guidelines for systematic literature
synthesis, adapted for integrative medicine reviews that span classical texts and contemporary scientific
literature. The review protocol encompassed the following domains:

2.1 Classical Text Sources

Primary classical sources included the Charaka Samhita (Chikitsa Sthana and Sutra Sthana), Sushruta
Samhita (Uttara Tantra), Ashtanga Hridayam (Uttarasthana), Ashtanga Sangraha, Madhava Nidana,
Sharangadhara Samhita®, and Bhavaprakasha Nighantu. Authoritative commentaries including
Chakrapanidatta's Ayurveda Dipika and Dalhana's Nibandhasangraha were consulted for interpretive
clarity.

IJFMR260380479 Volume 8, Issue 3, May-June 2026 2



http://www.ijfmr.com/

Ny International Journal for Multidisciplinary Research (IJFMR)

(i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

2.2 Electronic Database Search

Contemporary peer-reviewed literature was retrieved from PubMed/MEDLINE, Scopus, Web of Science,
Google Scholar, the AYUSH Research Portal (Ministry of AYUSH, Government of India), and the
Cochrane Central Register of Controlled Trials. Search terms employed included: "Badhirya," "Ayurvedic
hearing loss," "Karnapurana," "sensorineural hearing loss AND herbal," "cochlear neuroprotection AND
phytotherapy," "Panchakarma AND ear disorder," and "Shalakyatantra AND deafness." Studies published
in English between January 2000 and December 2025 were included, with no restriction on study design.
2.3 Inclusion and Exclusion Criteria

Studies were included if they examined: (a) Ayurvedic conceptualization or management of hearing
disorders; (b) pharmacological properties of Ayurvedic herbs relevant to auditory function; (c) clinical
outcomes of Ayurvedic or integrative interventions in hearing-impaired patients; or (d) mechanistic
research on compounds used in classical Badhirya management. Case reports, observational studies,

randomized controlled trials, and in vitro/in vivo experimental studies were all considered.*" Studies
lacking methodological transparency or employing unvalidated outcome measures were critically
annotated rather than excluded, given the nascent state of the field.

AYURVEDIC CONCEPTUAL FRAMEWORK OF BADHIRYA

3.1 The Shrotra Indriya: Anatomical and Functional Perspective

The Shrotra indriya (auditory sense organ) occupies a cardinal position in Ayurvedic sensory philosophy.
Classical texts describe the Shrotra as a Teja dominant sense organ whose substrate is Akasha Mahabhuta
(space/ether element) a conceptualization that finds interesting resonance with the biophysical dependence
of auditory transduction on fluid-filled, air-coupled spaces within the cochlea. The Shrotra adhishtana
encompasses the external auditory canal (Karna nadi), middle ear equivalents, and the connection to the
Shiras via the Srotas (microchannels).According to Sushruta (Su.Sha.5), the ear is supplied by a network
of Sira (vessels) and Srotas (channels) that maintain its physiological integrity. The Vata dosha particularly
Prana Vata and Vyana Vata is identified as the primary energetic force governing auditory perception and
nerve conduction, establishing a clear parallel with the neural basis of auditory function recognized in
contemporary neuroscience. Disruption of this Vata mediated neural integrity constitutes the central
pathogenic event in the development of Badhirya.
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3.2 Classiﬁc;tion of Badhirya

Classical Ayurvedic classification of Badhirya reflects a sophisticated understanding of the multifactorial
nature of hearing impairment. The primary classification follows the Tridosha framework:

‘ Type ‘ Dominant Dosha ‘ Key Features Modern Correlation
Vataja Badhirya  Vata (Prana Vata) Gradual onset, tinnitus, Age-related SNHL
dryness, associated (Presbycusis), Noise-
with aging and Induced Hearing Loss
emaciation
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‘ Type ‘ Dominant Dosha ‘ Key Features Modern Correlation

Pittaja Badhirya Pitta (Alochaka Pitta)  Burning sensation, Acute  sensorineural

purulent discharge, loss, ototoxic hearing
inflammatory features  loss, autoimmune
SNHL
Kaphaja Kapha (Bodhaka Heaviness,  fullness, Conductive  hearing
Badhirya Kapha) mucus accumulation, loss, Otitis media with
low-frequency loss effusion,  Eustachian
tube dysfunction
Sannipataja Tridosha(all three) Mixed symptoms, Mixed hearing loss,
Badhirya severe and chronic progressive SNHL with
presentation conductive component
Kshayaja Degenerative  (Dhatu  Associated with Profound SNHL,
Badhirya kshaya) general tissue cochlear aplasia
depletion, profound spectrum
deafness

3.3 Etiology (Nidana) of Badhirya

The Ayurvedic concept of Nidana (etiological factors) for Badhirya demonstrates remarkable prescience
in identifying causes that modern epidemiology has confirmed as risk factors for hearing loss. Classical
texts enumerate several categories:
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3.3.1 Ahara Nidana (Dietary Causes)

Excessive consumption of Ruksha (dry), Sheeta (cold), Laghu (light), and Katu (pungent) foods aggravates
Vata dosha and depletes Snehana (lubricating) qualities essential for auditory nerve integrity. Modern

research has validated nutritional deficiencies particularly in folate, zinc, magnesium, and omega-3 fatty

acids as risk factors for age-related SNHL.®Y

3.3.2 Vihara Nidana (Lifestyle Causes)

o Ati Shabda Sevana: Excessive exposure to loud sounds a direct correlate of noise-induced hearing loss,
the most prevalent preventable cause of SNHL globally.

e Jegavidharana: Suppression of natural urges, leading to Vata vitiation and impaired circulation to
Sensory organs.

e Divaswapna (daytime sleeping) and Ratrijagarana (nocturnal wakefulness) disturbing circadian
homeostasis.

o Ati Vyavaya (excessive sexual activity) and Ati Vyayama (overexertion) depleting Ojas and Dhatu.

3.3.3 Agantuja Nidana (Exogenous Causes)

Trauma to the Karna (ear), Siro abhighata (head injury), and exposure to Vata vitiating environmental

conditions are documented causes. These find modern parallels in acoustic trauma, temporal bone
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fractures causing SNHL, and barotrauma. The description of Krimija (microbial) causes in some texts
anticipates the recognition of viral etiologies measles, mumps, cytomegalovirus as significant causes of
pediatric SNHL.

3.4 Pathogenesis (Samprapti) of Badhirya

The Ayurvedic pathogenic sequence (Samprapti) for Badhirya follows the classical six-stage Shadakriya
model. In Vataja Badhirya the form most analogous to SNHL the sequence involves: (1) Sanchaya
(accumulation of Vata in its primary sites, particularly the large intestine and neurological tissues); (2)
Prakopa (excitation of accumulated Vata); (3) Prasara (systemic spread through Rasa and Rakta dhatus);
(4) Sthanasamshraya (localization in the Shrotra srotas and auditory nerve channels); (5) Vyakti (clinical
manifestation as diminished hearing, tinnitus, and vertigo); and (6) Bheda (chronicity and structural
damage).The involvement of Majja dhatu (nerve tissue) in advanced Badhirya corresponds conceptually
to cochlear nerve degeneration and spiral ganglion cell loss observed in chronic SNHL.® The Ayurvedic
concept of Srotas avarodha (channel obstruction) in Kaphaja forms parallels endolymphatic hydrops and
Eustachian tube dysfunction. This detailed pathogenic mapping provides a framework for understanding
why different therapeutic interventions are prescribed for different subtypes.

DIAGNOSTIC APPROACHES: CLASSICAL AND CONTEMPORARY

4.1 Classical Ayurvedic Diagnosis of Badhirya

Ayurvedic diagnosis of Badhirya employs the Ashtavidha Pariksha (eightfold examination) and
Dashavidha Aturapariksha (tenfold patient assessment). Key diagnostic parameters include:

4.1.1 Nadi Pariksha (Pulse Diagnosis)

The Vata predominant pulse (Nadi) presents as superficial, irregular, and rapid in Vataja Badhirya
consistent with the sympathetic nervous system dysregulation increasingly implicated in auditory
neurovascular compromise.®"' Advanced practitioners report pulse qualities at the Vata site (index finger)
that indicate degenerative Majja dhatu involvement.

4.1.2 Shabda Pariksha (Auditory Testing)

Classical texts describe Shabda Pariksha as the assessment of auditory thresholds using environmental
sounds, spoken voice at varying distances, and the Ghanta (bell) test an early form of tuning fork
evaluation, wherein a blocked ear is observed for sibilant sounds upon swallowing, correlates with the
modern Eustachian tube function assessment.

4.1.3 Sroto Pariksha and Doshic Analysis

Examination of the external auditory canal for discharge characteristics (color, consistency, odor, quantity)
provides doshic determination: frothy/dry in Vataja, yellowish/burning in Pittaja, whitish/thick/odorless
in Kaphaja. This differentiates conditions analogous to serous versus suppurative otitis media with
conductive component and inflammatory versus degenerative SNHL.

4.2 Contemporary Audiological Diagnosis
Modern audiological assessment of SNHL employs a comprehensive battery of investigations that provide
objective, quantifiable data essential for treatment planning and outcome monitoring. These include:

Diagnostic Ayurvedic Method Contemporary Equivalent

Parameter

Auditory threshold Shabda Pariksha (bell/voice test) Pure Tone Audiometry (PTA)
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Parameter
Site of lesion Doshic characteristic analysis Speech discrimination, ABR, OAE
Neural integrity Majja dhatu assessment, Nadi Auditory Brainstem Response (ABR)

pariksha
Cochlear function Ghanta (vibration) perception Otoacoustic Emissions (OAE)
Central processing Cognitive/Manas assessment Central Auditory Processing (CAPD)
tests

Prognosis assessment Bala  (strength), Vaya (age) Speech audiometry, QOL measures
assessment

4.3 Integrative Diagnostic Protocol

An integrative diagnostic approach for Badhirya/SNHL would ideally combine the holistic constitutional
assessment of Ayurveda with the precision measurement of modern audiology. Prakriti (constitutional
type) determination has been validated as a meaningful biological variable several studies have
demonstrated correlations between Prakriti and genetic polymorphisms relevant to oxidative stress
susceptibility and inflammation, both of which are central to SNHL pathogenesis. Vata dominant Prakriti
individuals may represent a biologically distinct subgroup with altered cochlear vascular reactivity and
increased neurodegeneration risk.

PATHOPHYSIOLOGICAL CORRELATES: BRIDGING TRIDOSHA AND MOLECULAR
MECHANISMS

5.1 Vata and Neurodegeneration

The primacy of Vata dosha in Badhirya pathogenesis particularly Prana Vata (governing neural function
and higher perception) and Apana Vata (governing elimination and systemic neurological integrity)
provides an interesting conceptual scaffold for understanding the neurodegenerative mechanisms of
SNHL. Contemporary research has established that age related SNHL involves: progressive loss of outer
and inner hair cells; reduction in spiral ganglion neuron density; degeneration of the stria vascularis; and
deterioration of the basilar membrane.The Ayurvedic concept of Majja dhatu kshaya (degeneration of
neural tissue) as a contributing factor in Badhirya maps directly onto the established role of spiral ganglion
neurodegeneration in SNHL. Research by Kujawa and Liberman (2015) demonstrated that cochlear
synaptopathy loss of synaptic connections between inner hair cells and auditory nerve fibers precedes and
predicts overt hair cell loss, constituting a "hidden hearing loss" that may correspond to early Vataja
Badhirya presentations.

5.2 Oxidative Stress: The 7ejas-Pitta Connection

Pitta dosha, governing metabolic transformation and tissue catabolism, has been proposed as relevant to
oxidative stress mechanisms in cochlear damage. Excessive Pitta activity Ama (metabolic toxin) formation
through incomplete biotransformation may conceptually parallel the generation of reactive oxygen species
(ROS) established as central mediators of noise-induced, ototoxic, and age-related cochlear injury.
Cochlear mitochondrial dysfunction, lipid peroxidation of hair cell membranes, and glutamate
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excitotoxicity at inner hair cell synapses are well-characterized oxidative mechanisms that resonate with
Pittaja pathology.

5.3 Kapha, Endolymph, and Fluid Homeostasis

Kapha dosha, governing structural integrity, lubrication, and fluid homeostasis, is implicated in Kaphaja
Badhirya through its disruption of normal mucous membrane function and fluid dynamics. This bears
comparison with Eustachian tube dysfunction, secretory otitis media, and potentially the cochlear fluid
homeostasis disruptions seen in Meniere's disease (endolymphatic hydrops). The classical Ayurvedic
emphasis on Snehana (oleation) therapies for maintaining Kapha's physiological lubricating function
informs the rationale for oil-based treatments in auditory care.

5.4 The Role of Dhatu Poshana in Auditory Integrity

The concept of sequential Dhatu poshana (nutritive transformation through tissue layers) provides a
systems level framework for understanding cochlear metabolic vulnerability. The stria vascularis the
metabolically most active tissue in the cochlea, responsible for generating the endocochlear potential
represents a functional analog to the Ayurvedic concept of a highly metabolically active tissue that requires
optimal Rasa (nutritive essence) delivery. Strial dysfunction in aging and metabolic conditions (diabetes,
hypertension) constitutes a major SNHL mechanism, suggesting that interventions targeting Rasa and
Rakta dhatu optimization may have cochlear protective value.

THERAPEUTIC STRATEGIES: CLASSICAL AYURVEDIC APPROACHES

6.1 Panchakarma Procedures for Badhirya

6.1.1 Karnapurana (Therapeutic Ear Oiling)

Karnapurana the instillation of medicated oils or ghee into the external auditory canal constitutes the most
specific and extensively documented Ayurvedic intervention for Badhirya. Classical texts prescribe
Karnapurana as both preventive (maintaining Shrotra indriya health) and therapeutic. The procedure
involves warming specified medicated oils to body temperature and instilling 7-10 drops into each ear
canal, maintaining contact for 5-15 minutes. Mechanistic plausibility for Karnapurana rests on several
pharmacological considerations. The external auditory canal skin is richly vascularized and capable of
drug absorption. Sesame oil the most commonly prescribed base has demonstrated anti-inflammatory
properties through inhibition of cyclooxygenase and lipoxygenase pathways. Medicated oil preparations
incorporating Bilwa (Aegle marmelos), Dashamoola, and Lasuna (Allium sativum) possess documented
antimicrobial, anti-inflammatory, and neuroprotective activities. A randomized controlled pilot study by
Sharma et al. (2019) involving 60 participants with mild-to-moderate presbycusis found statistically
significant improvement in high-frequency pure tone averages following a four-week regimen of
Dashmoola Taila Karnapurana compared to controls (p<0.05), with no adverse events reported. While
methodological limitations preclude definitive conclusions, this study provides a foundation for rigorous
future investigation.

6.1.2 Nasya Karma (Nasal Administration)

Nasya the administration of medicated substances through the nasal route is a core Panchakarma
procedure with documented relevance to auditory and neurological conditions. The classical rationale
posits that the nasal cavity (Nasa) serves as the gateway to the head (Shirasadvara), allowing therapeutic
agents to reach the Shiras (cranial structures) including the auditory apparatus via nasal pharyngeal
Eustachian tube connections and trans-cribriform plate absorption. Contemporary pharmacological
research lends credence to the intranasal drug delivery route for CNS targeted therapy. Intranasal delivery
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bypasses the blood-brain barrier through olfactory and trigeminal nerve pathways, achieving higher CNS
concentrations with lower systemic doses. Anu Taila, the classical Nasya preparation for Shalakyatantra
conditions, contains pharmacologically active compounds including sesame oil, Bilwa, Shatavari, and
Bala  several of which have demonstrated neuroprotective and anti-inflammatory activities in
experimental models.

6.1.3 Shirobasti and Shirodhara

Shirobasti (pooling of medicated oil on the cranial vault) and Shirodhara (continuous stream of medicated
oil on the forehead) target Prana Vata specifically and are indicated in Vataja Badhirya with associated
neurological symptoms including tinnitus, vertigo, and anxiety. The mechanisms may involve:
transdermal absorption of lipophilic neuroprotective compounds through the scalp; modulation of
parasympathetic nervous system activity reducing cochlear sympathetic vasoconstriction; and
psychoneuroimmunological effects through stress hormone reduction.A systematic review by Dange and
Rajagopala (2022) evaluating Shirobasti in neurological conditions documented significant improvements
in tinnitus severity scores across five clinical studies, with particular efficacy in Vata-predominant
presentations. The researchers noted consistent improvements in sleep quality and psychological well-
being — factors that significantly influence tinnitus-related distress and central auditory processing.
6.1.4 Dhoomapana (Medicated Smoke Inhalation)

Dhoomapana using specific herbo-mineral preparations is described for Kaphaja Badhirya, aimed at
reducing Kapha accumulation in the upper respiratory and auditory passages, improving Eustachian tube
function, and restoring ventilation of the middle ear. While classical indications are specific to conductive
and mixed forms, this procedure requires rigorous safety evaluation before integration into contemporary
practice given potential mucosal irritation.

6.2 Herbal and Herbo-Mineral Pharmacotherapy

6.2.1 Single Herb Formulations

Several single herbs documented in classical Badhirya management have been subjected to

pharmacological investigation, yielding encouraging data on auditory-relevant mechanisms:

o Ashwagandha (Withania somnifera): Root extracts containing withanolides have demonstrated
significant neuroprotective effects in cochlear hair cell cultures exposed to cisplatin ototoxicity and
oxidative stress. A 2021 study in the Journal of Ethnopharmacology reported 68% preservation of outer
hair cell viability in ashwagandha extract-treated cochlear explants versus controls.

e Brahmi (Bacopa monnieri): Bacosides A and B exhibit antioxidant, cholinergic-enhancing, and
neuroprotective properties documented in auditory cortex models. Brahmi's traditional indication for
memory and cognitive function aligns with its potential role in central auditory processing.

e Haridra (Curcuma longa): Curcumin has extensively documented anti-inflammatory, antioxidant, and
anti-apoptotic activities in cochlear models of noise and cisplatin injury. Multiple in vivo studies have
demonstrated curcumin's capacity to reduce noise-induced temporary and permanent threshold shifts
through NF-kB pathway modulation and ROS scavenging.

o Shankhapushpi (Convolvulus pluricaulis): Documented adaptogenic and neuroprotective activities
with specific evidence for reduction of cochlear oxidative damage in experimental ototoxicity models.

e Lasuna (Allium sativum): Organosulfur compounds, particularly allicin, improve cochlear blood flow

through vasodilatory mechanisms and antithrombotic activity, addressing the vascular component of
SNHL.
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6.2.2 Classical Compound Formulations

Classical Ayurvedic formulations for Badhirya typically combine multiple herbs in synergistic
combinations that may address multiple pathogenic mechanisms simultaneously an approach aligned with
modern concepts of polypharmacy for complex conditions:

Formulation Key Components Classical Indication Documented Activity
Sarivadi Vati Sariva, Pippali, Vataja and Kaphaja Anti-inflammatory,
Haritaki, Vibhitaki Badhirya, tinnitus neuroprotective,
cochlear blood flow
improvement
Dashamoola Tuaila Ten roots formula in Karnapurana for all Anti-inflammatory,
sesame base Badhirya types analgesic, antimicrobial
Mahanarayan Taila Ashwagandha, Bala, Vataja Badhirya, neural Neuroprotective,
Shatavari, sesame degeneration adaptogenic, anti-
oxidant
Anu Taila 27 herbs in Nasya for Shiro-karna Anti-inflammatory,
sesame/coconut base conditions antimicrobial, CNS-
targeted delivery
Triphala Ghrita Haritaki, Vibhitaki, Rasayana for sensory Antioxidant,
Amalaki in ghee organ rejuvenation immunomodulatory,
mitochondrial
protective

6.3 Rasayana Therapy and Cochlear Aging

Rasayana the Ayurvedic branch of rejuvenation medicine occupies a central position in the prevention and
management of age-related Badhirya. The concept of Rasayana as a category of interventions that prevent
premature aging, maintain optimal Dhatu quality, and enhance sensory function aligns remarkably with
the modern concept of cochlear aging and the search for senolytics and neuroprotective agents for
presbycusis prevention. Chyawanaprasha the most extensively studied classical Rasayana formulation
contains Amalaki (Phyllanthus emblica) as its principal ingredient, providing one of the highest known
concentrations of vitamin C in a food product along with tannins, ellagic acid, and gallic acid with
documented antioxidant, anti-inflammatory, and mitochondrial-protective activities. A 2023 study in the
Indian Journal of Traditional Knowledge demonstrated significant improvements in functional hearing
capacity indices and reduced oxidative stress biomarkers in elderly participants receiving standardized
Chyawanaprasha supplementation over six months.

CONTEMPORARY EVIDENCE AND CLINICAL TRIALS

7.1 Systematic Reviews and Meta-analyses

The evidence base for Ayurvedic management of hearing disorders, while growing, remains predominantly
composed of small-scale clinical studies, case series, and observational research. A systematic review by
Patel et al. (2021) identified 23 clinical studies evaluating Ayurvedic interventions for Badhirya published
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between 2000 and 2020. Methodological quality assessment using the modified Jadad scale revealed that

only 8 studies (34.8%) were randomized, 5 (21.7%) were controlled, and none employed blinding

protocols. Despite these limitations, 19 of 23 studies (82.6%) reported clinically meaningful improvements
in auditory thresholds, tinnitus severity, or patient-reported hearing outcomes.

7.2 Specific High-Quality Studies

Noteworthy clinical investigations include:

e A double-blind randomized pilot trial by Verma and Singh (2020)™" comparing Sarivadi Vati and
Karnapurana with placebo in 40 participants with mild presbycusis found statistically significant
improvement in high-frequency PTA (4-8 kHz) thresholds at 8 weeks (mean improvement 8.3 dB HL,
95% CI: 4.1-12.5, p=0.002) in the treatment group, with no significant changes in controls.

e An open-label prospective cohort study by Gupta et al. (2022)*% evaluated integrated management
including Nasya, Karnapurana, and Sarivadi Vati in 75 patients with sensorineural tinnitus over 12
weeks, reporting 64% achievement of minimum clinically important difference on the Tinnitus
Handicap Inventory (THI), compared to historical control rates of approximately 30-35% with
conventional management.

e A multi center observational study from five Ayurvedic institutions across India (Joshi et al., 2023)
documented Panchakarma outcomes in 320 Badhirya patients categorized by Dosha predominance,
finding that Vataja subtypes demonstrated the greatest audiometric improvement with Shirobasti and
Nasya combinations, while Kaphaja subtypes showed superior response to Dhoomapana and oral
Kaphahara medications.

7.3 Limitations and Gaps in Current Evidence

Despite promising signals, the evidence base for Ayurvedic Badhirya management suffers from several

methodological constraints that must be candidly acknowledged:

e Sample size insufficiency: Most studies have inadequate statistical power to detect clinically
meaningful differences, particularly at the audiometric threshold level where test-retest variability of
5-10 dB HL must be factored into trial design.

e Absence of standardized outcome measures: Heterogeneous use of audiometric parameters,
questionnaires, and subjective assessments makes cross-study comparison and meta-analysis
challenging.

e Intervention heterogeneity: The highly individualized nature of Ayurvedic prescribing complicates the
design of trials that adhere to both Ayurvedic principles (individual constitution-based treatment) and
randomized controlled trial methodology (standardized intervention).

e Publication bias: Positive outcomes are more likely to be published in the Ayurvedic literature, and
negative or null findings from preliminary studies may be underreported.

e Limited pharmacokinetic and pharmacodynamic data for specific preparations, particularly medicated
oils instilled via Karnapurana.

PROPOSED INTEGRATIVE THERAPEUTIC FRAMEWORK

8.1 Stratified Management by Hearing Loss Severity and Subtype

Based on the convergent evidence reviewed, a rational integrative framework for Badhirya/SNHL
management can be proposed, stratified by hearing loss severity, Dosha subtype, and patient
characteristics:
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8.1.1 Mild-Moderate SNHL (Vataja Badhirya Pattern)

For patients presenting with mild-to-moderate high frequency SNHL consistent with presbycusis or early
noise induced loss (Vataja pattern), an integrative approach would incorporate: audiological rehabilitation
as the foundational intervention; Rasayana therapy with antioxidant rich formulations; regular
Karnapurana with Mahanarayan or Dashamoola Taila;, Nasya with Anu Taila; dietary optimization
emphasizing anti-inflammatory, nutrient-dense foods; lifestyle modifications addressing noise exposure
and sleep quality; and targeted nutraceutical support based on identified deficiencies.

8.1.2 Tinnitus-Associated SNHL

The management of tinnitus in SNHL among the most distressing and therapeutically resistant
presentations may particularly benefit from integrative approaches given the limited efficacy of
conventional pharmacotherapy. Shirodhara's documented effects on autonomic nervous system
modulation and tinnitus related psychological distress represent a valuable complementary dimension.
Integration with cognitive behavioral therapy (CBT) for tinnitus and sound therapy creates a
comprehensive psycho-sensory approach aligned with both Ayurvedic mind-body principles and
contemporary tinnitus management guidelines.

8.2 Prevention and Health Promotion

Ayurveda's strength as a preventive system offers particular value in the context of the growing global
hearing loss burden. The Dinacharya (daily regimen) described in classical texts including regular
Abhyanga (self-massage with oil), Karnapurana as preventive practice, appropriate dietary choices, and
stress management constitutes a comprehensive primary prevention strategy whose components have
individually demonstrated relevance to cochlear health maintenance. Population-level promotion of these
practices, particularly Dinacharya

based ear care and noise avoidance education, could contribute meaningfully to hearing loss prevention in
both high-resource and low-resource settings.

DIRECTIONS FOR FUTURE RESEARCH

9.1 Priority Research Areas

The integration of Ayurvedic perspectives into mainstream audiological research requires a structured

research agenda addressing both mechanistic and clinical dimensions:

e Preclinical mechanistic studies: In vitro and animal model investigations examining the
pharmacological activities of key Badhirya formulations (Sarivadi Vati, Dashamoola Taila, Anu Taila)
using validated cochlear models, with specific focus on hair cell protection, spiral ganglion
neuroprotection, and cochlear blood flow effects.

e Biomarker-guided treatment stratification: Identification and validation of Prakriti-associated
biomarkers (metabolomic, genomic, proteomic) predictive of response to specific Ayurvedic
interventions, enabling precision medicine approaches to Badhirya management.

e Standardized randomized controlled trials: Design and conduct of adequately powered, rigorous RCTs
employing blinded audiometric outcome assessment, validated patient-reported outcome measures,
and appropriate statistical methodology. Multi-center collaboration between Ayurvedic institutions and
academic audiology departments is essential.

e Pharmacokinetic studies of Karnapurana: Assessment of trans-tympanic membrane absorption and
CNS bioavailability of bioactive compounds in medicated ear oils, using LC-MS/MS methodology in
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appropriate animal models and eventually Phase I human studies.

e Long-term outcomes and safety: Prospective cohort studies documenting safety, tolerability, and
sustained audiometric outcomes of Panchakarma procedures, with systematic pharmacovigilance
protocols adapted for traditional medicine contexts.

e Implementation science research: Studies examining barriers, facilitators, and patient preferences for
integrative Badhirya management in diverse healthcare settings, informing scalable program
development.

DISCUSSION

The foregoing review reveals that the Ayurvedic conceptualization of Badhirya constitutes far more than
a historical curiosity it represents a sophisticated clinical framework whose insights remain clinically
relevant and whose therapeutic modalities warrant rigorous contemporary evaluation. Several important
themes emerge from this integrative analysis.

First, the Tridosha classification of Badhirya achieves a remarkable degree of clinical discrimination that
maps meaningfully onto modern audiological categories. The identification of Vataja Badhirya as the
predominant form in aging populations anticipates contemporary epidemiological data showing age-
related SNHL as the most prevalent hearing disorder globally. The emphasis on Vata's role in neural
degeneration prefigures our understanding of auditory neuropathy spectrum disorders and the emerging
concept of cochlear synaptopathy.Second, the Ayurvedic therapeutic arsenal for Badhirya centered on
oleation, nourishment, and neural restoration exhibits compelling mechanistic plausibility in the context
of contemporary cochlear neuroscience. The cochlea is an extraordinarily metabolically demanding
structure dependent on optimal vascular supply, ionic homeostasis, and neural integrity. Oil-based topical
therapies, antioxidant-rich Rasayanas, and autonomic nervous system modulation through Shirodhara
address precisely the biological vulnerabilities that modern research has identified as central to SNHL
pathogenesis.Third, the limitations of current evidence demand intellectual honesty. The field suffers from
a translation gap between the sophistication of classical theory and the methodological rigor of
contemporary clinical research. Bridging this gap requires investment in research infrastructure,
methodological innovation (including adaptive trial designs that accommodate Ayurveda's constitutional
individualization principles), and collaboration between traditional practitioners and academic researchers
with audiological expertise.Fourth, the global public health implications of the hearing loss epidemic with
its enormous social, economic, and developmental consequences provide compelling justification for
exploring all evidence-informed approaches. Ayurvedic interventions, with their relatively low cost,
established safety profiles, and accessibility in resource-limited settings, offer particular promise for low-
and middle-income countries bearing the greatest burden of preventable and treatable hearing loss.

CONCLUSION

Badhirya, as conceptualized in the classical Ayurvedic tradition, represents a comprehensive and clinically
nuanced framework for understanding hearing disorders that anticipates many insights of contemporary
audiology. The Vataja subtype's alignment with sensorineural hearing loss mechanisms, the sophistication
of classical etiological analysis in identifying noise exposure and aging as primary risk factors, and the
mechanistic plausibility of Panchakarma procedures in addressing cochlear neurobiological
vulnerabilities collectively demonstrate the enduring relevance of this tradition to modern hearing care.
The evidence reviewed, while insufficiently powered for definitive clinical conclusions, provides
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consistent signals of therapeutic benefit for Karnapurana, Nasya, Shirobasti, and herbal formulations
including Sarivadi Vati and Ashwagandha based preparations. These signals are buttressed by growing
pharmacological evidence for the cochlear protective activities of specific phytochemical compounds
present in classical Badhirya formulations. An integrative approach to hearing disorders one that
respectfully combines Ayurvedic preventive wisdom and therapeutic modalities with the diagnostic
precision and rehabilitative capabilities of modern audiology holds genuine promise for advancing patient
care. Realizing this promise requires a sustained, collaborative research effort combining methodological
rigor with deep respect for the sophisticated clinical insights encoded in the classical Ayurvedic tradition.
As the global hearing loss burden continues to grow, such integrative perspectives on Badhirya may prove
not merely academically interesting but clinically essential.
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