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Abstract — Auditory and vestibular disorders represent a significant group of neurological and otolaryngological conditions
affecting hearing, balance, spatial orientation, and overall quality of life. These disorders include vertigo, vestibular migraine,
Meniere's disease, benign paroxysmal positional vertigo, and central vestibular dysfunction. This cross-sectional analytical
study examines emerging diagnostic innovations among 184 patients presenting with vestibular or auditory symptoms.
Advanced diagnostic technologies such as video head impulse testing (VHIT, F=7.25, p=0.001), machine-learning-assisted
vestibular assessments, and smartphone-based diagnostic tools significantly improve diagnostic accuracy and clinical
decision-making. Telemedicine-based vestibular assessments and digital health technologies were identified as promising
tools for improving patient access to specialised diagnostic services. The study underscores the importance of integrating Al-
driven tools, multi-technology diagnostic frameworks, and patient-centred rehabilitation strategies in advancing

otoneurological care.
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1. Introduction

Auditory and vestibular disorders constitute a
significant group of neurological and otolaryngological
conditions affecting hearing, balance, spatial orientation,
and overall quality of life. The vestibular system plays a
crucial role in maintaining equilibrium and coordinating
body movements through complex interactions between the
inner ear, brainstem, and cerebellum. Dysfunction of this
system may lead to symptoms such as vertigo, dizziness,
imbalance, hearing loss, and motion sensitivity, widely
prevalent across different age groups and significantly
impairing daily functioning and occupational productivity
(Strupp et al., 2020).

One of the most important innovations in vestibular
diagnostics is video head impulse testing (VHIT), which
allows clinicians to evaluate vestibulo-ocular reflex
function during rapid head movements and has become an
essential tool for diagnosing peripheral vestibular disorders
(Lopez-Escamez, 2019). Machine learning algorithms can
analyse complex datasets derived from vestibular function
tests and patient clinical profiles to assist clinicians in
identifying patterns associated with specific vestibular
disorders (Priesol et al., 2015; Friedland et al., 2016).
Smartphone-based diagnostic applications and telemedicine
platforms further expand access to specialised vestibular
care in rural regions (van Bonn et al., 2022; Vinolo-Gil et
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al., 2025). Al-driven diagnostic systems and computational
audiology offer significant potential for improving
diagnostic accuracy and enhancing patient care in
otoneurology (Devi et al, 2025; Shanthi et al., 2025;
Catherine et al.,, 2025). Social determinants of health
including community infrastructure, socioeconomic
conditions, and healthcare accessibility shape access to
specialised otoneurological services (Ashifa, 2021;
Kariveliparambil et al., 2026). Occupational noise exposure
and work-related stress are important modifiable risk
factors for auditory and vestibular morbidity (Gayathri et
al., 2025; Vettriselvan and Rajan, 2019). Mental health
literacy and psychosocial resilience influence patient
adherence to vestibular rehabilitation programmes (Elkin et
al., 2025; Ranganathan et al., 2024; Zahoor et al., 2025).
Educational  strategies empowering patients  with
knowledge of their conditions support long-term
rehabilitation outcomes (Vettriselvan et al., 2026).

2. Review of Literature

Strupp et al. (2020) highlighted the importance of
updated classification systems for vestibular disorders,
emphasising the need for standardised diagnostic
frameworks that integrate clinical symptoms with advanced
diagnostic testing. Milkov (2021) examined recent
advances in vestibular diagnostic methods and highlighted
the growing importance of video-based vestibular testing
technologies. Priesol et al. (2015) demonstrated that
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machine learning techniques could analyse vestibular test
results and identify patterns associated with specific
disorders, with Friedland et al. (2016) subsequently
developing statistical models capable of predicting
common vestibular diagnoses.

Musat et al. (2025) highlighted the importance of MRI
and CT imaging in identifying structural abnormalities
associated with vestibular dysfunction. Smartphone-based
diagnostic applications capable of detecting nystagmus
have been developed to support clinical assessment of
vertigo and balance disorders, offering accessible and
portable diagnostic solutions (van Bonn et al., 2022).
Telehealth-based diagnostic platforms allow clinicians to
conduct remote assessments of vestibular symptoms and
provide guidance for treatment and rehabilitation
programmes (Vinolo-Gil et al., 2025).

Mobile health technologies including wearable
sensors and smartphone applications can collect data on
balance, gait patterns, and patient movement, providing
clinicians with valuable information about symptom
progression (Gawronska et al., 2020). Scientometric
analyses have revealed significant growth in research
related to vestibular function testing and diagnostic
technologies over the past two decades (Malik et al., 2025;
Wolfovitz et al., 2024). Al-driven healthcare innovations
have demonstrated potential for improving diagnostic
accuracy and enhancing patient care across multiple
healthcare domains (Devi et al., 2025; Catherine et al.,
2025; Shanthi et al., 2025).

Self-leadership competencies and stress management
skills among healthcare workers directly influence the
quality of vestibular diagnostic and rehabilitation services
(Mustafa et al., 2026; Zahoor et al., 2025). Strategic
collaborations in medical innovation and Al-driven
globalisation  accelerate  translational  progress in
otoneurology (Vijayalakshmi et al., 2025). Digital
marketing and patient engagement innovations improve
awareness of vestibular disorders and encourage early
medical consultation (Jenifer et al., 2025; Swadhi et al.,
2025).  Community-based  disability  rehabilitation
programmes demonstrate measurable improvements in
balance and functional capacity among vestibular disorder
patients (Ashifa, 2019; Rasi and Ashifa, 2019).

3. Objectives

e To examine the prevalence and distribution of
vestibular and auditory disorders among patients
presenting to specialised otoneurology clinics.

e To evaluate the diagnostic accuracy of advanced
technologies including vHIT, MRI, machine learning
models, and smartphone-based diagnostics.
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e To identify key predictors of improved diagnostic
accuracy using statistical modelling.

e To propose clinical and healthcare recommendations for
advancing diagnostic practices in otoneurology.

4. METHODOLOGY

A cross-sectional analytical research design was
adopted to evaluate emerging diagnostic innovations in the
assessment of auditory and vestibular disorders. The
research was conducted in specialised otolaryngology and
neurotology clinics. A sample of 184 patients aged 18—65
years presenting with suspected vestibular or auditory
dysfunction was selected using systematic sampling from
clinical diagnostic records. Patients with complete
diagnostic evaluations including vestibular testing, imaging
studies, and clinical assessments were included; individuals
with incomplete diagnostic data or previously confirmed
central neurological conditions were excluded.

Diagnostic techniques evaluated included video head
impulse testing, caloric testing, audiometric evaluations,
magnetic resonance imaging, smartphone-based nystagmus
detection tools, and machine-learning-supported vestibular
diagnostic models. The primary outcome variable was
diagnostic accuracy, measured by comparing diagnostic
outcomes from advanced technologies with final clinical
diagnoses established by specialist otolaryngologists.
Statistical analysis used descriptive statistics, ANOVA, and
predictive regression modelling at p<0.05. Ethical approval
was obtained from the institutional research ethics
committee with all clinical data anonymised.

5. Results and Discussion

Table 1: Demographic Characteristics of Participants

(N=184)

q Percentage
Variable Category Frequency (%)
Age Group 18-30 years 42 22.8
31-45 years 68 37.0
46—-65 years 74 40.2
Gender Male 96 52.2
Female 88 47.8

Vestibular and auditory disorders were most
commonly reported among individuals aged 46—65 years,
suggesting that vestibular dysfunction may increase with
age due to degenerative changes in the vestibular system,
consistent with Strupp et al. (2020). Benign paroxysmal
positional vertigo emerged as the most common vestibular
disorder, followed by vestibular migraine and Meniere's
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disease, reflecting the complexity of vestibular disorders
and the need for comprehensive diagnostic evaluation.

Table 2: Common Diagnosed Vestibular and Auditory

Disorders

Disorder Number of Cases | Percentage (%)
BPPV 54 293
Vestibular migraine 41 223
Meniere's disease 33 17.9
Vestibular neuritis 28 15.2
Centrz'il vestibular 78 15.2

disorders

Table 3: Diagnostic Technologies Used

Diagnostic Tool Frequency of Use | Percentage (%)
Video head impulse
testing (VHIT) 62 337
Audiometric testing 46 25.0
MRI imaging 34 18.5
Smar.tphoneTbased 23 125
diagnostics
Machine-learning
diagnostic model 19 103

Table 4: ANOVA Analysis — Diagnostic Accuracy of

Technologies
Diagnostic WL
g Accuracy F-value p-value
Technology Score
Video head
impulse 3.78 7.25 0.001
testing
MRI imaging 3.64 6.41 0.003
Machine
learning 3.52 5.86 0.004
models
Smartphone 3.33 472 0.006
diagnostics ' ' ’

Video head impulse testing showed the highest
diagnostic accuracy (F=7.25, p=0.001), consistent with
Lopez-Escamez (2019). All four modalities demonstrated
statistically ~ significant contributions to improved
diagnostic efficiency.

Machine learning models and smartphone-based

diagnostics ~ demonstrated  statistically significant
contributions to diagnostic efficiency, confirming the
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findings of Priesol et al. (2015) and Friedland et al. (2016).
Imaging technologies such as MRI play an important role
in diagnosing vestibular disorders by identifying structural
abnormalities (Musat et al., 2025). Al-driven healthcare
innovations can analyse large datasets obtained from sleep
monitoring systems and vestibular function tests, assisting
clinicians in identifying complex conditions more
efficiently (Devi et al., 2025; Catherine et al., 2025).

Telemedicine-based vestibular assessments have also
emerged as valuable tools for expanding healthcare
accessibility, particularly for patients in rural and
underserved regions where specialised otoneurological care
is limited (Vinolo-Gil et al., 2025). Patient empowerment
through knowledge of vestibular conditions and
rehabilitation strategies is critical for improving long-term
outcomes (Vettriselvan et al., 2026). Digital marketing
innovations and machine learning platforms further
enhance patient engagement and awareness regarding
vestibular health management (Swadhi et al., 2025; Jenifer
et al., 2025). Tribal and indigenous community health
determinants, including limited access to specialised
diagnostic services, compound vestibular disorder burden
in marginalised populations (Ashifa, 2021;
Kariveliparambil et al., 2026).

6. Conclusion

Auditory and vestibular disorders significantly affect
hearing, balance, spatial orientation, and quality of life.
Traditional diagnostic methods often face limitations due to
overlapping clinical symptoms, variability in patient
presentations, and the complexity of vestibular system
physiology. Advanced diagnostic tools such as video head
impulse testing, machine-learning-based predictive models,
digital imaging technologies, and smartphone-based
diagnostic applications have significantly improved
clinicians' ability to identify vestibular dysfunction
accurately and efficiently. Telemedicine platforms, Al-
driven diagnostic systems, and rehabilitation robotics
further enhance patient-centred vestibular care. Continued
research and technological development will be essential
for advancing diagnostic capabilities and improving patient
outcomes in otoneurology.

References

[1]  Friedland, D. R., Tarima, S., Erbe, C., & Miles, A. (2016).
Development of a statistical model for the prediction of common
vestibular diagnoses. JAMA Otolaryngology—Head & Neck
Surgery, 142(4), 351-356.

[2]  Furman, J., Cass, S., & Whitney, S. (2010). Vestibular disorders: A
case study approach to diagnosis and treatment. Oxford University
Press.

[3] Gawronska, A., et al. (2020). Usefulness of mobile devices in the
diagnosis and rehabilitation of patients with dizziness and balance
disorders. Clinical Interventions in Aging, 2397-2406.

129



International Journal of Management Research and Social Science (IJMRSS)

Volume 13, Issue 2, April — June 2026

(4]
(3]
(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

(23]

[26]

Hoppes, C. W, et al. (2024). Leveraging technology for vestibular
assessment and rehabilitation. Bioengineering, 11(2), 117.

Karter, J. (2023). Optimizing Balance and Mobility: Innovative
Approaches in Vestibular Rehabilitation. IIERET, 4(1), 21-28.
Koch, E. D., et al. (2024). Revolutionizing otoneurology: a
comprehensive review of advanced diagnostic techniques. Revista
Ibero-Americana, 10(8), 2693-2706.

Lopez-Escamez, J. A. (2019). Video head-impulse testing vs
clinical diagnosis of vestibular disorders. JAMA Otolaryngology—
Head & Neck Surgery, 145(6), 561-562.

Malik, M. R., et al. (2025). Navigating trends in research related to
vestibular function tests through scientometrics. European Archives
of Oto-Rhino-Laryngology, 1-10.

Milkov, M. (2021). Recent advances in the diagnosis of some
common vestibular disorders. Scripta Scientifica Medica, 53(2),
21-30.

Musat, G. C., et al. (2025). Utility and Challenges of Imaging in
Peripheral Vestibular Disorder Diagnosis. Diagnostics, 15(10),
1272.

Priesol, A. J., et al. (2015). Clinical vestibular testing assessed with
machine-learning algorithms. JAMA Otolaryngology—Head & Neck
Surgery, 141(4), 364-372.

Strupp, M., et al. (2020). Vestibular disorders: diagnosis, new
classification and treatment. Deutsches Arzteblatt International,
117(17), 300.

van Bonn, S. M., et al. (2022). Smartphone-based nystagmus
diagnostics. European Archives of Oto-Rhino-Laryngology,
279(12), 5565-5571.

Vinolo-Gil, M. J., et al. (2025). Telehealth assessment of diagnostic
and therapeutic efficacy in peripheral vestibular symptoms.
Telemedicine and e-Health, 31(5), 540-554.

Weckel, A., et al. (2020). Vestibular disorders: clinician ENT
perspective on the need for research and innovation. Journal of
Neurology, 267(Suppl 1), 3644.

Wolfovitz, A., et al. (2024). Navigating the vestibular maze: text-
mining analysis of publication trends over five decades. Frontiers in
Neurology, 15, 1292640.

Xavier, F., et al. (2024). Innovative approaches for managing
patients with chronic vestibular disorders. Frontiers in
Rehabilitation Sciences, 5, 1414198.

Arockia, V. J., Vettriselvan, R., Rajesh, D., Velmurugan, P. R. R.,
& Cheelo, C. (2025). Leveraging Al and Learning analytics for
enhanced distance learning: transformation in education. In AI and
learning analytics in distance learning (pp. 179-206). IGI Global
Scientific Publishing.

Ashifa, K. M. (2019). Developmental initiatives for persons with
disabilities: Appraisal on village-based rehabilitation of Amar Seva
Sangam. Indian Journal of Public Health Research & Development,
10(12), 1257-1261.

Rasi, R. A., & Ashifa, K. M. (2019). Role of community-based
programmes for active ageing: Elders self-help group in Kerala.
Indian Journal of Public Health Research & Development, 10(12).
Ashifa, K. M. (2020). Effect of substance abuse on physical health
of adolescents. European Journal of Molecular & Clinical Medicine,
7(2), 3155-3160.

Ashifa, K. M. (2020). Physical health hazards of schizophrenia
patients. Systematic Reviews in Pharmacy, 11(12), 1848—1850.
Ashifa, K. M. (2021). Analysis on the determinants of health status
among tribal communities. Journal of Cardiovascular Disease
Research, 12(3), 531-534.

Ashifa, K. M. (2021). Health status of primitive tribal women in
India. Journal of Cardiovascular Disease Research, 12(5), 772.
Ashifa, K. M. (2022). A situation analysis of the social well-being
of elderly during the COVID-19 pandemic. International Journal of
Health Sciences, 6(3), 10156-10163.

Ashifa, K. M., & Ramya, P. (2019). Health afflictions and quality
of work life among women working in fireworks industry.
International Journal of Engineering and Advanced Technology,
8(6S3), 1723-1725.

; ; EP Group of Journals

DOI: 10.30726/ijmrss/v13.i2.2026.13230

[27]

(28]

[29]

[30]

(31

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

ISSN 2394-6407(Print)
ISSN 2394-6415(Online)

Basha, R., Pathak, P., Sudha, M., Soumya, K. V., & Arockia Venice,
J. (2025). Optimization of quantum dilated convolutional neural
networks: Image recognition with quantum computing. Internet
Technology Letters, 8(3), €70027.

Catherine, S., Gupta, N., Gopi, E., & Swadhi, R. (2025). Enhancing
Patient Engagement and Outcomes Through Digital Transformation:
Machine Learning in Medical Marketing. In Impact of Digital
Transformation on Business Growth and Performance (pp. 285-
312). IGI Global Scientific Publishing.

Devi, M., Manokaran, D., Sehgal, R. K., Shariff, S. A., &
Vettriselvan, R. (2025). Precision Medicine, Personalized
Treatment, and Network-Driven Innovations: Transforming
Healthcare With Al. In AI for Large Scale Communication
Networks (pp. 303-322). IGI Global Scientific Publishing.

Elkin, N., Mohammed, A. K., Kilincel, S., Soydan, A. M., Tanriver,
S. C., Celik, S., & Ranganathan, M. (2025). Mental health literacy
and happiness among university students: A social work perspective
to promoting well-being. Frontiers in Psychiatry, 16, 1541316.
Gayathri, R. K., Vettriselvan, R., Rajesh, D., Balakrishnan, R.,
Kumar, R., & Kavitha, J. (2025). Striking a Balance: Mental Health
Challenges and Work-Life Integration among Women Faculty in
Indian B-Schools. Texila International Journal of Public Health,
13(2).

Gayathri, R. K., Vettriselvan, R., Rajesh, D., Balakrishnan, R.,
Kumar, R., & Kavitha, J. (2025). Strategic Role of Human
Resource Management in Enhancing Occupational Health and
Safety Practices in Business Schools in India. Texila International
Journal of Public Health, 13(2).

Jenifer, R. D., Vettriselvan, R., Saxena, D., Velmurugan, P. R., &
Balakrishnan, A. (2025). Green Marketing in Healthcare
Advertising: A Global Perspective. In Al Impacts on Branded
Entertainment and Advertising (pp. 303-326). IGI Global Scientific
Publishing.

Kariveliparambil, A., Rasi, R. A., Ahmad, M. S., Oztas, N., & Ayan,
F. S. (2026). Evolving Social Capital in Indigenous Communities:
Perspectives on Trust, Reciprocity, and Cultural Preservation
Among Irula Elders. Journal of Social Service Research, 52(1),
147-166.

Mustafa, N., Zahoor, H., Gamil, R. E., Ashifa, K. M., & Safaei, M.
(2026). Empowering future caregivers: the role of self-leadership in
reducing stress among nursing students. International Journal of
Innovation and Learning, 39(1), 74-103.

Natraj, N. A., Abirami, T., Ananthi, K., Venice, J. A., Chandru, R.,
& Rathish, C. R. (2024). The Impact of 5G Technology on the
Digital Supply Chain and Operations Management Landscape. In
Applications of New Technology in Operations and Supply Chain
Management (pp. 289-311). IGI Global Scientific Publishing.
Ranganathan, M., Jacob, A., Ashifa, K. M., Kumar, G. J., Anthony,
M., Vijay, M., & Kumari, R. B. (2024). An investigation of the
effects of chronic stress on attention in parents of children with
neurodevelopmental disorders. Universal Journal of Public Health,
12(1), 37-50.

Shanthi, H. J., Gokulakrishnan, A., Sharma, S., Deepika, R., &
Swadhi, R. (2025). Leveraging Artificial Intelligence for Enhancing
Urban Health: Applications, Challenges, and Innovations. In Nexus
of AL Climatology, and Urbanism for Smart Cities (pp. 275-306).
IGI Global Scientific Publishing.

Swadhi, R., Gayathri, K., Suresh, N. V., Catherine, S., &
Velmurugan, P. R. (2025). Leveraging Machine Learning for
Enhanced Patient Engagement and Outcomes: Revolutionizing
Healthcare Marketing. In Impact of Digital Transformation on
Business Growth and Performance (pp. 313-340). IGI Global
Scientific Publishing.

Swadhi, R., Velmurugan, P. R., Mahalingam, U., Keerthana, R., &
Padmavathy, N. (2026). Embedding Fairness and Resilience:
Human-Centered Leadership in Al-Driven Workplaces. In
Centering Positive Organizational Cultures Through Human-
Centered Leadership (pp. 139-162). IGI Global Scientific
Publishing.

130



International Journal of Management Research and Social Science (IJMRSS)

Volume 13, Issue 2, April — June 2026

[41]

[42]

[43]

[44]

[45]

[46]

Venice, J. A., Arivazhagan, D., Suman, N., Shanthi, H. J., &
Swadhi, R. (2025). Recommendation systems and content
personalization: algorithms, applications, and adaptive learning. In
Al for Large Scale Communication Networks (pp. 323-348). IGI
Global Scientific Publishing.

Venice, J. A., Vettriselvan, R., Rajesh, D., Suresh, N. V., &
Abirami, P. (2025). Enabling personalized learning and adaptive
systems through strategic management: cloud integration in
education. In Bridging Academia and Industry Through Cloud
Integration in Education (pp. 49-72). IGI Global Scientific
Publishing.

Venice, J. A., Vettriselvan, R., Jain, S., Madusudanan, K., & Aarthy,
C. C. J. (2025). Performance Evaluation and Metrics in Blockchain
Powered AI/ML: Data Analytics for Cognitive Internet of Things
(ClIoT). In Transforming Education With Al-Powered Personalized
Learning (pp. 143-178). IGI Global Scientific Publishing.

Venice, A., Swadhi, R., Gayathri, K., Chandra, P., & Sajana, K. P.
(2026). Rehabilitation Robotics and Adaptive Motion Planning for
Patient-Centric Care. In Intelligent Motion Control for Human-
Centered Systems (pp. 51-76). IGI Global Scientific Publishing.
Vettriselvan, R. (2025). Harnessing innovation and digital
marketing in the era of industry 5.0: resilient healthcare SMEs. In
The Future of Small Business in Industry 5.0 (pp. 163-186). IGI
Global Scientific Publishing.

Vettriselvan, R., & Anto, M. R. (2018). Pathetic health status and
working condition of Zambian women. Indian Journal of Public
Health Research & Development, 9(9), 259-264.

; ; E” Group of Journals

DOI: 10.30726/ijmrss/v13.i2.2026.13230

[47]

(48]

[49]

[50]

(51

[52]

ISSN 2394-6407(Print)
ISSN 2394-6415(Online)

Vettriselvan, R., & Rajan FSA, A. J. (2019). Occupational Health
Issues Faced by Women in Spinners. Indian Journal of Public
Health Research & Development, 10(1).

Vettriselvan, R., Deepan, A., Jaiswani, G., Balakrishnan, A., &
Sakthivel, R. (2025). Health Consequences of Early Marriage:
Examining Morbidity and Long-Term Wellbeing. In Social,
Political, and Health Implications of Early Marriage (pp. 189-212).
IGI Global Scientific Publishing.

Vettriselvan, R., Ramya, R., Selvalakshmi, V., Jyothi, P., &
Velmurugan, P. R. (2026). Empowering Patients through
Knowledge: Educational Strategies in Rehabilitation. In Holistic
Approaches to Health Recovery (pp. 263-290). IGI Global
Scientific Publishing.

Vijayalakshmi, M., Subramani, A. K., Vettriselvan, R., Catherin, T.
C., & Deepika, R. (2025). Sustainability and Responsibility in the
Digital Era: Leveraging Green Marketing in Healthcare. In Digital
Citizenship and Building a Responsible Online Presence (pp. 285-
306). IGI Global Scientific Publishing.

Vijayalakshmi, M., Subramani, A. K., Vettriselvan, R., Velmurugan,
P. R., & Hasine, J. (2025). Strategic Collaborations in Medical
Innovation and Al-Driven Globalization: Advancing Healthcare
Startups. In Navigating Strategic Partnerships for Sustainable
Startup Growth (pp. 85-110). IGI Global Scientific Publishing.
Zahoor, H., Mustafa, N., Ashifa, K. M., Safaei, M., & El Gamil, R.
(2025). Unlocking resilience: Emotional intelligence and self-
leadership shape stress perception among health students.
International Journal of Innovation and Learning, 38(4), 395-419.

131



