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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. ldentify approaches to the implementation of
teleaudiology service delivery.



INTRODUCTION



Teleaudiology: An Overview

- Service delivery at a distance
- Models

- Synchronous
- Asynchronous
- Hybrid
- Self-administered



Telehealth: Synchronous
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Telehealth: Asynchronous



Telehealth: Hybrid



Telehealth: Self-Administered



HISTORY OF
TELEAUDIOLOGY



History of Teleaudiology

- Began in the 1990s



Barriers to Adoption

- Technology/infrastructure

- Provider/patient confidence

- Training limitations

- Privacy and security concerns
- Reimbursement/license



Teleaudiology & the Pandemic

Bennett et al. 2020



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



Back to the Future



CURRENT STATE OF
TELEAUDIOLOGY



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.



Otoscopy

- Smartphone/Mobile
- PC-based

Q3



Tympanometry/Spectrometry

- PC-based

- Smartphone
* Chan et al 2019
* Chan et al 2022
 mHealth Tympanometer

Q3


https://www.fic.nih.gov/Grants/Search/Pages/1R21DC020134-01.aspx

Hearing Diagnostics

* Professional Portable Diagnostic
Models

* Smartphone/Tablet
* Kiosk/Mobile
* PC-based Audiometers



Teleaudiology Hearing Diagnostics

Validity of Automated Air Conduction

- Overall average differences between manual
and automated air conduction audiometry

0.4 dB, 6.1 SD

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

Mahomed et al. 2013



Teleaudiology Hearing Diagnostics

Validity of Automated Bone Conduction

- Accuracy: overall difference compared to
manual testing in booth

0dB, 7.7 SD

- Test-retest reliability: overall difference for

automated

-0.2 dB, 4.5SD

Eikelboom et al. 2013



Teleaudiology Hearing Diagnostics

- Online machine learning audiometry compared to
conventional threshold audiometry

- Mean difference between methods

3.24 dB, 5.15 SD

- Mean difference between repeated measures

ML Conventional
2.85 dB, 6.57 SD 1.88 dB, 3.56 SD

Barbour et al. 2019



Teleaudiology Hearing Diagnostics

Quality Indicators

® Qualind™ (good, fair, poor)
O age, gender, false alarm rate,
response time

Margolis et al. 2007



Advanced Testing

- Otoacoustic Emissions
- Auditory Brainstem Response



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)



Rehabilitation

- Adult Hearing Aid Journey

Paglialonga et al. 2018



Rehabilitation

- Cochlear Implants

ECAP thresholds, Speech Perception, Mapping, Aural Rehabilitation
* Environmental Noise: DAI

* Impedance measurements from home

* Self-Fitting

Sevier et al. 2019 (DAI); Parreno et al. 2020 (Impedance); Meeuws et al. 2020



Teleaudiology Examples



Benefits

"

Extends services and
improves access

Addresses provider
shortages

Interdisciplinary
Collaboration

Q2

Improves efficiency,
continuity and timely
service delivery

Improves satisfaction



Challenges

Standards and guidelines

2 Licensure, credentialing, and privileging
K State regulation
=1 Payment/coding/reimbursement

i1 Training and competencies



Teleaudiology Case
Study and Discussion



Example Teleaudiology Consult






- 10/2019 left t-mastoidectomy

- 4/2022 left t-mastoidectomy with PORP

Volume | Type Pressure | Compliance




Other Applications for
Teleaudiology



Implementation



Where to Start
m

Clinical Need

ﬂ Screening

Dlagnostlcs
* Intervention

* Existing Patients
* New Patients

N /

Hardware
Software

Video
Peripherals
Portals

EHRs
Communication

/ Real time

. Asynchronous
* Hybrid
* E-consult

o

N

Facilitator \

Staff resources

Training
e |Initial
* On-going

/

/ Documentatlo\

* Coding/Billing




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



Q5

Teleaudiology
Implementation Example

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




Chapter 2:
Set-up and Implementation of
Teleaudiology Practice

Chapter Authors: Samantha Kleindienst Robler, Laura Coco, Bopanna
Ballachanda, Mark Krumm

Book Title: Teleaudiology for Clinicians

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



Summary and Key Take Aways

R 2

More to
: Challenges Come!
Benefits :
Met Join us
9/27/2023

e Equity e Technology/infrastructure e Licensure
e patient satisfaction * Training, guidelines, ® Reimbursement
* provider shortage competences

e efficiency and continuity



Q&A
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