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Learning Outcomes
After this course, participants will be able to:
1. Describe technology solutions for teleaudiology.
2. Describe the factors that suggest the need for 

teleaudiology service delivery.
3. Identify approaches to the implementation of 

teleaudiology service delivery.
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INTRODUCTION
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Teleaudiology: An Overview
• Service delivery at a distance
• Models 

• Synchronous 
• Asynchronous
• Hybrid
• Self-administered 
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Telehealth: Synchronous

Q1
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Telehealth: Asynchronous
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Telehealth: Hybrid
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Telehealth: Self-Administered 
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HISTORY OF 
TELEAUDIOLOGY
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History of Teleaudiology
• Began in the 1990s 
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Barriers to Adoption
• Technology/infrastructure
• Provider/patient confidence 
• Training limitations 
• Privacy and security concerns
• Reimbursement/license 
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Teleaudiology & the Pandemic 

Bennett et al. 2020
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Post-Pandemic 
• Reliable and effective 
• Some barriers have returned 
• Under-utilization of teleaudiology despite provider 

comfort with remote services 
• Future development and technology 

advancements 

Parmar et al. 2022; Bennett et al. 2022; D’Onofrio & Zeng 2022
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Back to the Future 
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CURRENT STATE OF 
TELEAUDIOLOGY
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Current State of the Art
• Robler, S. K., Coco, L., & Krumm, M. (2022). 

Telehealth solutions for assessing auditory 
outcomes related to noise and ototoxic exposures 
in clinic and research. The Journal of the 
Acoustical Society of America, 152(3), 1737-
1754.
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Otoscopy
• Smartphone/Mobile
• PC-based 

Q3
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Tympanometry/Spectrometry

• PC-based
• Smartphone

• Chan et al 2019
• Chan et al 2022
• mHealth Tympanometer 

Q3
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Hearing Diagnostics

• Professional Portable Diagnostic 
Models
• Smartphone/Tablet
• Kiosk/Mobile

• PC-based Audiometers 
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Teleaudiology Hearing Diagnostics

Validity of Automated Air Conduction
• Overall average differences between manual 

and automated air conduction audiometry 

• Test-retest differences:
• Manual = 1.3 dB, 6.1 SD
• Automated = 0.3 dB, 6.9 SD
 

 
Mahomed et al. 2013

0.4 dB, 6.1 SD
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Teleaudiology Hearing Diagnostics

Eikelboom et al. 2013

Validity of Automated Bone Conduction 
• Accuracy: overall difference compared to 

manual testing in booth

• Test-retest reliability: overall difference for 
automated

 
 

0 dB, 7.7 SD

-0.2 dB, 4.5 SD
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Teleaudiology Hearing Diagnostics
• Online machine learning audiometry compared to 

conventional threshold audiometry 
• Mean difference between methods

• Mean difference between repeated measures

Barbour et al. 2019

3.24 dB, 5.15 SD

ML 
2.85 dB, 6.57 SD

Conventional 
1.88 dB, 3.56 SD
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Teleaudiology Hearing Diagnostics

Quality Indicators 
● Qualind™ (good, fair, poor)

○ age, gender, false alarm rate, 
response time 

Margolis et al. 2007
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Advanced Testing 
• Otoacoustic Emissions 
• Auditory Brainstem Response 
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Rehabilitation
• Amplification 

• Fitting, real-ear measures, programming
• Self-Fitting 

• Aural Rehabilitation 
• LACE
• Remote therapy session 

Ferrari & Bernardez-Braga 2009 (REM); De Sousa et al. 2023; Sweetow & Sabes (2006)28



Rehabilitation
• Adult Hearing Aid Journey

Paglialonga et al. 2018 29



Rehabilitation
• Cochlear Implants 

• ECAP thresholds, Speech Perception, Mapping, Aural Rehabilitation
• Environmental Noise: DAI 
• Impedance measurements from home
• Self-Fitting 

Sevier et al. 2019 (DAI); Parreño et al. 2020 (Impedance); Meeuws et al. 2020
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Teleaudiology Examples
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Benefits
Extends services and 
improves access

Improves efficiency, 
continuity and timely 
service delivery

Addresses provider 
shortages Improves satisfaction

Interdisciplinary 
Collaboration  

Q2
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Challenges
Standards and guidelines 

Licensure, credentialing, and privileging 

State regulation 

Payment/coding/reimbursement 

Training and competencies 

33



Teleaudiology Case 
Study and Discussion
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Example Teleaudiology Consult
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• 10/2019 left t-mastoidectomy

•  4/2022 left t-mastoidectomy with PORP
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Other Applications for 
Teleaudiology
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Implementation
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Where to Start

40



Teleaudiology Implementation
• Assess and Define Clinical Need

• Includes market analysis 
• Develop and Plan

• Who, what, when, where, how
• Build a Team and provide training 
• Implement, evaluate, and monitor

Q4
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Teleaudiology 
Implementation Example

An example of how to evaluate existing software 
and hardware technology currently in use for 
teleaudiology service delivery 

Q5
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Book Title: Teleaudiology for Clinicians

Editors: Eldre Beukes, Vinaya Manchaiah, and De Wet Swanepoel

Chapter 2:
Set-up and Implementation of 
Teleaudiology Practice
Chapter Authors: Samantha Kleindienst Robler, Laura Coco, Bopanna 
Ballachanda, Mark Krumm

Coming 

Soon!

43



Summary and Key Take Aways

More to 
Come! 
Join us 

9/27/2023

• Licensure
• Reimbursement  

Challenges 
Met

• Technology/infrastructure 
• Training, guidelines, 

competences

Benefits

• Equity
• patient satisfaction
• provider shortage
• efficiency and continuity
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Q&A

45



References
• Barbour DL, Howard RT, Song XD, Metzger N, Sukesan KA, DiLorenzo JC, Snyder BRD, Chen JY, Degen EA, 

Buchbinder JM, Heisey KL. Online Machine Learning Audiometry. Ear Hear. 2019 Jul/Aug;40(4):918-926. doi: 
10.1097/AUD.0000000000000669. PMID: 30358656; PMCID: PMC6476703.

• Bennett, R. J., Eikelboom, R., Swanepoel, D. W., & Manchaiah, V. (2020). Tele-audiology services in Australia: 
A shift in clinical practices. Audiol. Now, 81, 11-13.

• Bennett, R. J., Kelsall-Foreman, I., Barr, C., Campbell, E., Coles, T., Paton, M., and Vitkovic, J. (2022). "Barriers 
and facilitators to tele-audiology service delivery in Australia during the COVID-19 pandemic: perspectives of 
hearing healthcare clinicians," International Journal of Audiology, 1-10.

• Chan, J., Najafi, A., Baker, M., Kinsman, J., Mancl, L. R., Norton, S., Bly, R., and Gollakota, S. (2022). 
"Performing tympanometry using smartphones," Communications Medicine 2, 57.

• Chan, J., Raju, S., Nandakumar, R., Bly, R., and Gollakota, S. (2019). "Detecting middle ear fluid using 
smartphones," Science Translational Medicine 11, eaav1102.

• De Sousa KC, Manchaiah V, Moore DR, Graham MA, Swanepoel DW. Effectiveness of an Over-the-Counter 
Self-fitting Hearing Aid Compared With an Audiologist-Fitted Hearing Aid: A Randomized Clinical Trial. JAMA 
Otolaryngol Head Neck Surg. 2023;149(6):522–530. doi:10.1001/jamaoto.2023.0376

• D'Onofrio, K. L., and Zeng, F.-G. (2022). "Tele-Audiology: Current State and Future Directions," Frontiers in 
Digital Health 3.

• Eikelboom, R. H., Swanepoel, deW., Motakef, S., & Upson, G. S. (2013). Clinical validation of the AMTAS 
automated audiometer. International journal of audiology, 52(5), 342–349. 
https://doi.org/10.3109/14992027.2013.769065

46

https://doi.org/10.3109/14992027.2013.769065


References
• Ferrari DV, Bernardez-Braga GRA. Remote probe microphone measurement to verify hearing aid performance. Journal of 

Telemedicine and Telecare. 2009;15(3):122-124. doi:10.1258/jtt.2009.003005
• Mahomed, F., Swanepoel, deW., Eikelboom, R. H., & Soer, M. (2013). Validity of automated threshold audiometry: a systematic 

review and meta-analysis. Ear and hearing, 34(6), 745–752. https://doi.org/10.1097/01.aud.0000436255.53747.a4
• Margolis, R. H., Saly, G. L., Le, C., & Laurence, J. (2007). Qualind: A method for assessing the accuracy of automated 

tests. Journal of the American Academy of Audiology, 18(1), 78–89. https://doi.org/10.3766/jaaa.18.1.7
• Meeuws, M., Pascoal, D., Janssens de Varebeke, S., De Ceulaer, G., & Govaerts, P. J. (2020). Cochlear implant telemedicine: 

Remote fitting based on psychoacoustic self-tests and artificial intelligence. Cochlear implants international, 21(5), 260–268. 
https://doi.org/10.1080/14670100.2020.1757840

• Paglialonga, A., Cleveland Nielsen, A., Ingo, E., Barr, C., & Laplante-Lévesque, A. (2018). eHealth and the hearing aid adult 
patient journey: a state-of-the-art review. Biomedical engineering online, 17(1), 101. https://doi.org/10.1186/s12938-018-
0531-3

• Parmar, B., Beukes, E., & Rajasingam, S. (2022). The impact of COVID-19 on provision of UK audiology services & on attitudes 
towards delivery of telehealth services. International journal of audiology, 61(3), 228–238. 
https://doi.org/10.1080/14992027.2021.1921292

• Parreño, M., Di Lella, F. A., Fernandez, F., Boccio, C. M., and Ausili, S. A. (2020). "Toward Self-Measures in Cochlear Implants: 
Daily and “Homemade” Impedance Assessment," Frontiers in Digital Health 2.

• Robler, S. K., Coco, L., and Krumm, M. (2022). "Telehealth solutions for assessing auditory outcomes related to noise and 
ototoxic exposures in clinic and research," The Journal of the Acoustical Society of America 152, 1737-1754.

• Sevier, J. D., Choi, S., & Hughes, M. L. (2019). Use of Direct-Connect for Remote Speech-Perception Testing in Cochlear 
Implants. Ear and hearing, 40(5), 1162–1173. https://doi.org/10.1097/AUD.0000000000000693

• Sweetow, R. W., & Sabes, J. H. (2006). The need for and development of an adaptive listening and communication 
enhancement (LACE™) program. Journal of the American Academy of Audiology, 17(08), 538-558.

47

https://doi.org/10.1097/01.aud.0000436255.53747.a4
https://doi.org/10.3766/jaaa.18.1.7
https://doi.org/10.1186/s12938-018-0531-3
https://doi.org/10.1186/s12938-018-0531-3
https://doi.org/10.1097/AUD.0000000000000693


Acknowledgements 

• The presenters would like 
to thank Dr. Laura Coco 
for her work in co-
creating the teleaudiology 
video demonstrations 
with Dr. Robler 

48



Contact Us!
Samantha Kleindienst Robler, AuD, PhD
• skrobler@uams.edu
• skleindienst@nshcorp.org 

Aaron Roman, AuD
• aroman2@salus.edu

49

mailto:skrobler@uams.edu
mailto:skleindienst@nshcorp.org
mailto:aroman2@salus.edu



