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A New Rationale ... Telehealth in the Covid-19 Era
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Terminology and Concepts

* Teleaudiology is the audiology application of telehealth

* Two general categories of teleaudiology
* Asynchronous (store-and-forward)

* Synchronous (real time or live)
= Teleconsultation regarding challenging patients

= Tele-education
« Students in audiology training programs anywhere
* Technicians
* Audiologists
v Advanced training
v'Continuing education




ACTIVITY

Explore GooglePlay or your Type “hearing” or “hearing Would any of these be

App store. loss” and see what you find useful to refer patients to
complement your audiology
services?




Remote computing model for audiometric testing

Local consumer test site Remote site (Regional Medical Center)

— Webcam Internet/Satellite
= COITI_PUtET onnection with remote
— Audiometer computing software

.

Facilitator Consumer

An asyncdhronous (store and forward) system

Facilitator obtains Audiogram Email audiogram
audiogram scanned in laptop sent from client site
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Clinicians at regional medical center receiving email of
audiogram for interpretation



A hybrid system for school screening

Local (client) site Internet/Satellite Remote audiologist site
connectiv

Telehealth mode

Synchronous membrane “live”
- [ympanogram ——- Clinician obtains
Asynchronous tympanogram recording
via email

» Puretone screening == (linician present stimuli
Synchronous and interprets response



Key P ra Ct I Ce Client Selection
Considerations privacy and

Security

Connectivity and

Signal Quality Sopicatans

Tele-Audiology

Technology and Stakeholder

Competencies Support

Reimbursement Licensure

Record Keeping



Evaluation of a Telepractice Model
(Modified table from Rushbrooke and Houston, 2016)

Potential Costs

Equipment and technology needs (e.g., computer,
internet) - home based

Equipment and technology needs (e.g., computer
internet, agency IT)

Room hire - if to other site
Training time

Lack of reimbursement (private fee)

Potential Benefits

Access to service

Reduced travel time
Reduced costs for travel
Reduced impact on work/education/family

Reduced stress

Quicker access to troubleshooting

Generalization of skills learnt in local environment

Mo outreach travel costs

Utilization of existing resources
Integration of existing technology
Quicker delivery of troubleshooting

Facilitate generalization of skills into the home
environment

Flexibility of service provision
Ease of Scheduling

Professional development




gactors MOST LIKELY to motivate a teleauﬂi'ig

Flexible appointment times [ s m—

Meeting with practitioner in
emergencies

Minimize time is waiting room S s

Obtaining appointments quickly

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Does not Much
impact my more

decision likely
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FIGURE 1. Six recormmended steps 1y developing
and implementing an audiclogsy telepractice.



Selected References — Remote Diagnostic Audiometry

Swanepoel et al., 2010: Automated audiometry is a reliable, accurate, and time-
efficient hearing assessment for normal and hearing —impaired adults. Potential
to reach underserviced areas.

Eikelboom et al., 2013: Validation of air- and bone-conduction assessment with
automated system (AMTAS).

Stuart, 2016: NCHAM report: Infant diagnostic evaluations in rural settings to
development of a coordinated system for the delivery of audiological
evaluations for infants.



Equipment Needs Where Patient and Facilitator
are Located

+ Sound Treated or Quiet Room: Ambient noise level must not exceed acceptable levels.
* High Speed Internet: Minimum requirement for high speed internet is Ping (<50ms), Download (>/= 20Mbps), Upload (>/= 3Mbps).

* USB Hub: Provides more USB connection capability for ancillary USB items, such as multiple hearing aid programming systems to be installed for
use at one time.

* Electrical Surge Protector Power Strip(s): Provides more electric outlets for the multiple electronic equipment pieces and protects against electrical
surges.

* Audio-Video Conferencing Platform: A HIPAA-compliant integrated video communications service using a cloud computing platform for video and
audio conferencing.

* Video Conference Webcam(s): USB plug-and-play camera and speakerphone with remote control for volume and zoom features while displaying a
high-definition image on the presenter’s monitor.

* Additional Booth Microphone: Pending audiometer being used.
* Facilitator Headset: To communicate directly with remote provider.

* Dual Display Monitors: Preferably 22 — 24”. One for displaying provider’s image and one for conducting the testing. Display/screen mount bracket
type depends on office layout.

* Dedicated Desktop Computer: Ideal 8.0 GB memory with i5 Core processor.

*  Windows 10 Operating System: Compatible with all PC-Based equipment software requirements.

* Possible Talk-Forward Converter: Interface to allow Talk Back functionality during hearing tests under headphones.
* Keyboard and Mouse: Wireless preferred.

* PC-Based Testing Equipment as Needed: Audiometer, video otoscope, immittance bridge, REM/LSM, HIT box, etc.

* Display at Clinic Discretion: Custom-designed cabinet, table-top, and booth.



Equipment Needs Where Remote Provider is
Located

* Quiet, Well-Lit Room: Ambient noise level not to exceed acceptable levels. Natural light is best, however, can
use desk lamps and overhead lights.

* Professional Background: Non-cluttered, diplomas on the wall behind provider, no distracting pictures, etc.
* Professional Appearance: White lab-coat preferred, bright shirt underneath, no distracting jewelry, etc.

» High Speed Internet: Minimum requirement for high speed internet is Ping @ <50ms, Download @ >/=
20Mbps, Upload @ >/= 3Mbps.

* Audio-Video Conferencing Platform (same as Presenting Site): A HIPAA-secure integrated video
communications service using a cloud computing platform for video and audio conferencing required for
conducting synchronous telehealth services.

» Additional Monitor: Preferably 22 — 24”. Allows for better visibility of audiometer controls. Display/screen
mount bracket type depends on office layout.

e Laptop: Ideal 8.0 GB memory with i5 Core processor. Must have high-quality webcam.
e System Requirements: Windows 10 operating system.

* Teleconferencing Equipment: USB headset with boom mic.

* Optional Equipment: Wireless mouse and spotlight.



In comparison to hearing screenings, full diagnostic

audiometric testing is more complex.
Therefore, the feasibility of remote audiometric testing

for diagnostic purposes may vary from that of screenings.



Technologies and Strategies ... Asynchronous Teleaudiology

= Also known as store-and-forward teleaudiology
= Probably the most commonly used technique currently

= Any type of test information, e.g.,
* Audiogram
 Tympanograms
 OAE printout
 ABR recordings
* Video-otoscopy images

= May include findings from automated testing

* Transmitted via
v Email
v Fax
v Direct storage (e.g, DropBox; Google share drive)



Asynchronous Teleaudiology

KUDUwave automated audiometer
in rural public clinic in South Africa

= Automated audiometer
 Air conduction pure tones
* Bone conduction pure tones

= Trained facilitator
* Instructs patient
* Places earphones
 Operates equipment
* Contacts audiologist with
questions or concerns
= Data storage for “store-and-
forward” asynchronous
teleaudiology
* Local laptop
» Share file software
* Cloud storage



Technologies and Strategies ... Synchronous Teleaudiology

= Also known as real time or live teleaudiology

= Synchronous tele-audiology: Model 1

* High quality interactive video (e.g., dedicated set up or laptop web
camera)

* Audiologist views and oversees facilitator provision of services
* Audiologist intervenes to assure quality of services
 Audiologist analyzes findings following data collection

= Synchronous tele-audiology: Model 2
* Audiologist remotely controls typical clinical test equipment using
vInternet connection
v' Application sharing software
* Technician test skills and training are not important



Example of Synchronous Technol Set Up
( Krumm M & Syms MJ. Teleaudiology. Otolaryngol Clinics America, 44, 2011)

Local (Client) Site Remote
- Site

< D

Internet or
Network
Connection Clinician

Webcam, Computerized
Audiology System &Remote
Computing Software

dg g

Facilitator Client
Fig. 1. A synchronous hearing test system.




Synchronous Teleaudiology Equipment Requirements

= Equipment for synchronous audiologist remote-controlled
tele-audiology diagnostic evaluation

* Audiology test equipment at patient venue

* Two laptops

* Two video conferencing units

* Audiologist controls panning and zooming with camera
* Two internet connections

* Desktop sharing software

* Constant real-time images

* Adjustable audio



» Store-and-forward teleaudiology may involve audiologist analysis and

reporting on data collected by a facilitator for this (these) clinical
service (s)

A. Pure tone audiometry
B. OAEs

C. Aural immittance measurements
D. All of the above



= Research published in peer reviewed journals confirms validation of
all of the following audiology services EXCEPT

A. Diagnostic hearing assessment
B. Vestibular assessment

C. Cochlear implant programming
D. Cerumen management



Patient history
CEDRA — Consumer Ear Disease Risk Assessment

History and Ruling Out Pathology and Diseases ... CEDRA
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https://sites.northwestern.edu/cedra/

https://cedra.northwestern.edu
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Klyn, N. A. M,, Kleindienst Robler, S., Bogle, J., Alfakir, R.,
Nielsen, D. W., Griffith, J. W., ... Zapala, D. A. (2019).

CEDRA: A Tool to Help Consumers Assess Risk for Ear
Disease. Ear and Hearing,

https://doi.org/10.1097/AUD.0000000000000731

Kleindienst, S. J., Dhar, S., Nielsen, D. W., Griffith, J. W.,
Lundy, L. B., Driscoll, C., ... Zapala, D. A. (2016). Identifying
and Prioritizing Diseases Important for Detection in Adult
Hearing Health Care. American Journal of

Audiology, 253), 224. https://doi.org/10.1044/2016 AJA-
15-0079

Kleindienst, S. J., Zapala, D. A., Nielsen, D. W., Griffith, J.
W., Rishiq, D., Lundy, L., & Dhar, S. (2017). Development
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Predict the Presence of Ear Disease. JAMA

Ofolaryngology-Head & Neck
Surgery. https:/idoi.org/10.1001/jamaoto.2017.1175
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Remote Otoscopy (www.nim.nih.gov = >25 publications)

“Blagio L, Swanepoel D, Adeyemo A, Hall JW

eo Table 2. Otologic Diagnoses Made Using Face-to-Face
Il & Vinck B (201 3)' Asynmm vid Otoscopy and Asynchronous Otoscopy Using Video-

with a telehealth facilitator. Otoscopic Images Acquired by an Otolaryngologist
Te cine & e-Health, 19, 3-6 and a Clinic Facilitator (7=120 Ears)

OTOSCOPY | OTOLARYNGOLOGIST | FACILITATOR
IMAGES (%) IMAGES (%)

Mormal 76.2 725 625
Wax in canal 123 10.8 15.0
Chronic suppurative 5.7 2.0 4.2
otitis media

Otitis media with 33 42 58
cffusion

Exostosis 0.8 1.7 0.8
Forcign body 048 0.8 0.8
in canal

Otomycosis 048 0.8 0.8
Image not reliable NA 42 10.0
to make diagnosis

Video Otoscopy
(Acute Otitis Media)

NA, not applicable.



Remote Otoscopy

Biagio et al (2014). Video-otoscopy recordings for
diagnosis of childhood ear disease using telehealth at
primary care level. J Telemed Telecare



Assessment pure tone audiometry




Remote Synchronous Hearing Assessment by An Audiologist

Tester in Dallas Texas, USA
Patient in rural South Africa
2009 AAA Convention

Equipment:
KUDUwave Automated

S Audiometer
-~ "‘*v: 2 TN -

4 = .

a7

Photo taken at the Featured Session on Tele-Audiology at
AudiologyNOW! 2009 shows Hall at a computer performing
pure-tone audiometry on a woman in rural South Africa, who
can be seen on the screen, along with the test results. At the
podium is Dirk Koekemoer, MD, a South African physician
and self-described “social entreprenenr.”



Online Patient Guided Hearing Assessment with Apps

= yHear
= AudCal

= Mimi
= hearX

MR REHABILITATION AND ASSISTIVE TECHNOLOGIES Bright & Pallawela

Beview

Validated Smartphone-Based Apps for Ear and Hearing F

Y 3
Assessments: A Review Jiame I

Test your hearing J

[ess Bright, BBiomedSc, MClinAud, MSc; Danuk Pallawela, BSc, MSc

London School of Hygiene & Tropicsl Medscome, Lomdon, Uniied Kmgdom

Corresponding Author:

Tess Bright, BBiomedSe, MClinAwd, MS5c
London School of Hygiene & Tropical Medicine
Keppel St

Lomndon, WCIE THT

United Kingdom

Phone: 44 (0020 Ta36 8616

Fax: 44 (0)20 7436 5389

Email: pgss bright oo lshitm ac uk




Automated Audiometry




Figure 1. KUDUwave 5000
audiometer (GeoAxon, South
Africa) Type 2 clinical audiometer.
Hardware encapsulated in the
earcups with USB power from
notebook and USB response
button. Insert earphones covered
by circumaural earcups for
additional passive attenuation and
microphones on the outside of
each earcup for active monitoring
of environmental noise levels
during testing.

Figure 3. Patient being tested with the KUDUwave audiometer
at a pilot hearing telehealth clinic in South Africa. He is holding
a response button connected to the audiometer. The notebook
computer uploads all test information to a secure server using
a 3G cellular Internet connection for asynchronous
interpretation.



Speech audiometry
Speech Audiometry

INTERNATIONAL JOURNAL OF ALDIOLOGY ‘d )

R T—— A Lo
ORIGINAL ARTICLE B Ot g
Modernising speech audiometry: using a smartphone application to test word
recognition

Marlanine van Zyl", De Wet Swanepoe!*““ @ and Hermanus €. Myburgh"

“Department of and Audiology, University of Pretoria, Pretori, South Africa; “Caller Center for Communication
o mogrb g e Aoy Rk o Uil Bkl L
“E Science Insttute Auswaby, Scblco, Austrai, ‘Department of Sectial, Hectonic and Computer Engineering, Unhensty of Pretods

Fretoria, South Afca

This study simed to and meshod word abdtes Noweszer
?ﬁm study Whﬂp b?l to measuee word recogrition wing mlymmm
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dm-elh!dhdh’-udh:m Mmc
mtcimmdm Android App was developed to w'"'""‘ -
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Speech Audiometry

Taylor & Francis
e TaylZ&FvandsCroup International Journal of AUdiOl()g_\' 2016: 55: 405411 Intemational

Jowrnal of

Audiology

Original Article

Development and validation of a smartphone-based digits-in-
noise hearing test in South African English

Jenni-Mari Potgieter', De Wet Swanepoel’' "}, Hermanus Carel Myburgh®, Thomas Christopher Hopper®
& Cas Smits”

$ Department of Speech-Language Pallmlog\ and Audiology, University of Pretoria, South Africa, *Callier Center for Lomnmmca!wn Disorders,
University of Texas, Dallas, USA, *Ear Sciences Centre, School of Surgery, University of Western Australia, Nedlands, Australia, *Ear Science
Institute Australia, Subiaco, Australia, *Department of Electrical, Electronic and C omputer Engineering, University of Pretoria, South Africa,
and °Department of Otolaryngology — Head and Neck Surgery, Section Ear & Hearing and EMGO Institute for Health and Care Research, VU
University Medical Center, Amsterdam, The Netherlands



= Recent research published in peer reviewed journals has validated
teleaudiology for hearing assessment including pure tone

audiometry and speech audiometry with which one of the following
devices

A. Flip phone

B. Smartphone
C. Otoscope
D. Tuning fork



Otoacoustic emissions




( Krumm M & Syms MJ. Teleaudiology. Otolaryngol Clinics North America, 44, 2011)

OTOACOUSTIC
EMISSIONS

PRINCIPLES, PROCEDURES, AND PROTOCOLS

Second Edition
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Immittance measurements
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ABR
Audiitory Brainstem Response

Auditory Brainstem Response (ABR):

PR S S T http://www.amazon.com/dp/BO0145G2FFN

eHandbook of
Auditory Evoked
Responses

Principles, Procedures & Protocols

e Yemige WM 0

B LU L )

Cdnuue Trpe: 1 ME Treseduce: Type: U8 A Collbewtare L7 7%

James W. Hall Il




Tele-ABR

* very strict procedures concerning stimulation and acquisition parameters

* introducing objective methods of hearing assessment and advanced
methodolo(fy in telerehabilitation in to 3 clinics abroad — in Ukraine,
Belarus and Kyrgyzstan newly added to the National Network of Audiology.

* Before starting the examinations local technicians completed
comprehensive training courses.

* They were instructed on :

e the correct patient preparation for testing, abrasions of the skin, electrode
sticking, clip attaching, and launching of the appropriate software. Support
documentation was prepared. After the test, the results are collected and
sent to a specialist in Poland to determine the result.

* This technology assists clinicians by making it easier for them to consult
with other more experienced audiologists.



Validation of Remote identification (DPOAE) and

Confirmation (ABR) of Infant Hearing Loss
Rambkumar V, Hall JW I, mw(nk, &memrqym Ve & mgmms(zofs). Tele-

ABR using a satellite connection in a mobile van for newborn hearing testing. Journal of
Telemedlicine and Telecare, 19, 233-237




' A colleague asks you to review and to provide an opinion on a

challenging ABR. She sends ABR waveforms to you as email
attachments. Following close analysis you send her an email with
your opinion. This is an example of

A. Teleconsultation

B. Asynchronous (store-and-forward) teleaudiology
C. Synchronous (real time) teleaudiology
D. Remote monitoring



Patient Site Examiner Site

a ™
Web-cam & PC Web-cam &
Internet or PC
Network
N & b e
5 ) I1
Site Facilitator PC based audiometric
equipment Computer
used for hearing tests communications
established by

% ¥ p— :
remote ]
control/desktop /
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Figure 2 Configuration of the real-time audiology telemedicine system



Fig. 3. Equipment required at the patient site. For remote computing purposes, a computer,
Web camera or dedicated camera, computerized audiometric equipment (an audiometer is
Figure 1 The computerized audiometry equipment at the pictured), video-otoscopy, immittance (not shown), and a LAN connection would permit
patient’s site included the audiometer unit (positioned basic teleaudiology services.

under the laptop computer) and an auxiliary monitor. The

audiometer headphones and a client handheld switch are

—

Figure 3 The equipment at the patient’s site. The practitioner is displayed on the left-hand Fig. 2. The clinician equipment configuration for an audiologist administering telehealth
screen. The facilitator can view the audiometry results on the right-hand screen services. Note only a computer (with remote computing software) and a video system (either




Figure 4 A partially completed audiogram obtained by application sharing. In _
the client raised her hand to indicate that she was hearing pure tone stimuli s
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Figure 6 An auditory brainstem response (ABR) being obtained via real-time telemedicine.
The monitor shows the ABR controls as well as the patient’s ABR tracings. The patient can be
observed (right) through a webcam, together with the audiologist who is conducting the test
from a remote site (upper right hand window)
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Figure 8 Distortion product otoacoustic emissions (DPOAE) testing being conducted by
telemedicine on a paediatric client. The clinician can control intensity levels, test frequencies
and algorithms to enhance DPOAE responses. Application sharing also permits other
diagnostic protocols, such as transient otoacoustic emissions {TEOAEs) and spontaneous
otoacoustic emissions (SOAEs)



OAE

* OAEs are a useful tool both for hearing screenings and for diagnostic
testing.

 OAEs can supplement other audiologic testing and beneficial when
included in a test battery. It is true in tele-audiology systems.

* The feasibility of remote OAE testing and the validity of remote OAE
results must be evaluated. Remote OAE testing has been performed
in pilot studies using interactive video and desktop sharing software

* However, the results suggest that testing DPOAEs through a remote
system vyields reliable results.



REMOTE WORKING IN AUDIOLOGY SERVICES
DURING COVID-19 AND BEYOND
Vestibular services

* Vestibular testing: As vestibular function testing is unavailable services
should aim support patients remotely in order to minimise the progression
of patients to chronic dizziness with or without anxiety (i.e. persistent
postural perceptual dizziness, PPPD). This can be done through:

* Phone consultations

* Questionnaires by post

Caution should be taken to select patients carefully, however, to ensure that
such home-based plans will not put the patient at risk of falls, anxiety,
worsening of symptoms or cause neck injuries, and that home based PRM
are not contraindicated. They should only be given if follow-up and close
supervision/support is available.



TABLE 1: a summary of remate vestibular resources.

guestionnaire

potential pathology and allow triaging into appropriate
testing slots.

Resource Information Where to find/link/reference
VRBQO Both evidence based questionnaire that could be sent | Vestibular rehabilitation handicap questionnaire:
DHI to Identify level of patient symptoms http://resource.isvr.soton.ac.uk/audiologyfvrbag.htm
Dizziness handicap questionnaire
http://www.rehab.msu.edu/ files/ docs/Dizziness_Handicap_Inventory.pdf
Abbreviated Questionnaire to help differentiate between central Lindell et al,, {2018}
dizziness and peripheral causes of dizziness. To help identify Moda et al., (2011)

Roland et al., [2015)

Pod cast:
telehealth in VR

Useful discussion on this subject

http://www.neuropt.org/special-interest-groups/vestibular-
rehabilitation/podcasts (39) Telehealth in VR

Particle
repositioning

There are several PRM used in clinics which have home
variants that could, at the discretion of the cliniclan be

Note there are many videos on You tube showing poor technigue so choose
carefully. Videos and handouts are essential.

Left home semont

https://www youtube.com/watch?v=z2KUrQoZ-sU
right home semont

https:/ fwww.youtube.comfwatch?v=472Ujull5zE

Left home epley
https://www.youtube.comfwatch?v=lh72suv2p20
right home epley

https:/ fwww.youtube.comfwatch?v=BY4UeRmTYmA
Brandt-Daroff video (if Epley and Semont not possible)
https://www.youtube.com/watch?v=voZXtTUJQO0

manoeuvres self-administered. The traditional Epley and Semont
{(PRM) {and their home variants) both have good evidence for
performed by thelr effectiveness. It is up to the clinician to evaluate
patient whether home-treatment could be used for all patients
with suspected BPPV or reserved for those whom BPPV
has previously been diagnosed, and this is thought to
have returned. A physical neck screen (in addition to
verbal questions to rule out contraindications) could be
performed over the phone to ensure suitably.
Free Balance retraining: enables a patient to devise their
downloadable own basic VR program consisting of gaze stabilization
booklets and habituation exercises. Patient is walked through a

‘'motion sensitivity quotient- type’ way of identifying a
correct starting level of 6 basic exercises.

http:/fwww menieres.org.uk/ffiles/pdfs/balance-retraining-2012.pdf

Web based VR

Online version of the above designed specifically for
the over 50s but suitable for all.

https://balanceretraininghs.lifeguidewebsites.org
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The Time for Tele-Audiology Has Come
No-Touch Services
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Hearing Assessment Without Direct Patient Contact:
The Time for Tele-Audiology Has Come
Low Touch Services
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Has Come

Hearing Assessment Without Direct Patient Contact:
The Time for Tele-Audiology

Minimizing Risk and Maximizing Clinical Value

(From Swanepoel & Hall, 2020)

Table 1. General COVID-19 considerations for high-, low- and no-touch audiology

services
Audiology Setting Infection Contraindication Infection controls**
service risk ** considerations
High-touch | Clinic and Medium to >B65 years of age Social distancing, hand
sound-booth high Comorbidity risk* hygiene, surface
decontamination,
personal protective
equipment, and
universal source control
Low-touch Counter-side Low to Comorbidity risk* Social distancing, hand
Drive-through medium Digital proficiency hygiene, surface
decontamination
No-touch Home-based Low Digital proficiency Surface decontamination

Significant other
Degree of loss
Privacy and
confidentiality

Decontamination of
earphones

* Examples: Cardiovascular and respiratory disease, diabetes

** CDC. 2020
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Hear Glue https://play.google.com/storefapp | Songs, games and books to support children
Ear App s/details?id=com.camdh.app.HGE& | with glue ear as well as links to further
hl=en_GEBE information for parents. Has a hearing
screening tool, but this is uncalibrated so
could be misleading
Sound https://www.soundscouts.com/fen- | Hearing assessment for a range of ages of
Scouts gb/ children and adults. Validated for children
aged 5 and above. Based on speech in noise,
speech in quiet and tones in noise. Needs
someone with normal hearing for basic
calibration. Costs c. £1.99 per assessment.
Gives results in or outside normal range
Muheara https://www.nuheara.com/hearing | Digits in noise test. Free. Emails you a traffic-
-check/ light result. Reportedly unsuitable for children
under 15 years, but may be suitable with
some adjustments to scoring
Tinnitus https://www tinnitus.org.uk/Pages | Links to the leaflets and resources specifically
[Category/resources for children:
LittleEars | https://www.medel.com/en- Evaluates listening ability (alded or unaided)
Questionn | gb/about-hearing/hearing- in children up to 2 years old. Can be done
aire™ test/little-ears-auditory- online by parents.

auestionnaire




Recent surveys suggest that most audiologists possess a positive attitude
towards tele-audiology, especially when considering adult-focused services
related to follow-up clinical services (Eikelboom & Swanepoel, 2016; Singh et al,

2014)
o Results suggest a low level of overall experience (15.5%) with tele-audiology




New Models for Teleaudiology ... Low and No Touch Services
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Table 2. Conventional and alternative point-of-care for adult hearing assessments

Conventional clinic (high-

Alternative

touch) points of care (low- or no<touch)
Primary Asmegement for diagnostic Assessment iowards hearing aid fitting
PUrpose pUrposEs Referral for ear disease risk
Poseible medical treatment
Tast Sound-treated roomibooth Home, office, counter-side, drive-

environment

through, primary care faciity

COVID-19 risk

hediurm to high fsk

Loy b miedium

Pure tone Air and bone-conduction Adr conduction
audiometry Minimum -10 aB Minimurm 20 or 25 dB
125 - 000 Hz 500 - B000 Hz
Speech Essantial Seif-1est options e.g. digits-in-nodsa
audiometry
Tympanomebry | Essential Optional and unlikely pending tech
Bdvances
Otoacoustic Essantial Optional and unlikely pending tech
emissions advances
Ctoscopy Essantial Optional

Ear disease

Lising test battery results

Test findings to screen (E.g. Asymmetry

risk Alr-bone gap hearing loss; speech-in-nolse)
Case histony CEDRA
FDOA walver option
Operation Audiclogist Seif-test (remobe Bssistance option)

Facilitalor or assistant




