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Digital Technologies in Medicine

Jenny Do [ENT Specialist)
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Digital Technologies in Audiology

Remote control

Audio streaming

Situation specific fitting of hearing aids
Contact to audiologist via eMedia
Otoscopy with mobile device

Hearing screening

Audiometry with mobile device
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How to Use E-Technologies for Progress in Better Hearing

Better Hearing

Remote Support by Audiologist

Ecological Momentary Assessment by User

Collaborative Fitting by Audiologist and User

a kW e

Big Data and Predictive Analytics
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Quality Dimensions of Better Hearing

How it can look when Clarity is lacking

Thanks to Jean Anne Schnittker



Quality Dimensions of Better Hearing

How it can look when Hearing Comfort is lacking

Thanks to Jean Anne Schnittker



Sound(scape)s

» Acoustically different
« Different ease
« Different importance

Which parts does hearing have?

Activities

Auditory selection and
attention

* Focused outwards

* Floating

* Focused inwards

Hearing values

Hearing comfort
* Not too loud
* Familiar

Clarity

« Audible

* Discriminable
 Localizable

» Recognizable
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Why is better hearing wanted?

Sound(scape)s

» Acoustically different
- Different ease W
« Different importance

Activities

Auditory selection
and attention ¥

* Focused outwards
* Floating

* Focused inwards

WV = worsened

Hearing values

Hearing comfort
* Not too loud
* Familiar

Clarity

« Audible ¥

« Discriminable ¥
« Localizable W

» Recognizable W
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Sound(scape)s

» Acoustically different
« Different ease
« Different importance

I = Quality kept

What is better hearing about?

Activities

Auditory selection and
attention +

* Focused outwards

* Floating

* Focused inwards

Hearing values

Hearing comfort
* Not too loud !
e Familiar !

Clarity

» Audible +

» Discriminable +
» Localizable +

* Recognizable +

+ = Performance improved
PHONAK
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Making hearing better:
Prescriptive Fitting, Validation, Managing Trade-Offs
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Audible v + + +
Distinguishable | + + + + + + + 4+ + +
Localizable | + + + + + + + + + +
Recognizable | + + ++ ++ ++ ++ + + + +
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I = Quality kept  + = Performance improved
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Making hearing better:

Prescriptive Fitting, Validation, Managing Trade-Offs

Audible ¢
Distinguishable % ;

Localizable &

Audible ==
Distinguishable ==
Localizable =+
Recognizable =
Familiar v

Not too loud \/

Recognizable X

Familiar \/

Not too loud v/




Patient Journey — Today and Tomorrow

Fitting distributed across roles, tasks, places

AWARENESS COUNSELLING FITTING TRIAL

HEARING WORLD

Collaborative

; Fittin
Screening and J

appointments
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Remote Support
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Remote Support

cO

s NM

Oklahoma City — San Antonio: 470 miles
Duration with car: 7 hours

Duration with public transport: 13.5 hours ¥

KS

KY
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Remote Support

Audiologist

Real-time

MyPhonak App Fitting Software

” PHONAK
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Remote Support — Convenient Access to Audiological Care

Conventional | With Distance Support
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Remote Support — True Environmental Optimization

Still to be explored!

Conventional With Distance Support

Y = 290
e .yrns
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Remote Support — Results with Prototype

Angley, Schnittker & Tharpe (2017). Remote Hearing Aid Support: The Next Frontier.

« 80% of audiologists acknowledge remote sessions as efficient as face-to-face
appointments

« 88% of users prefer remote sessions under certain conditions (mobility
Issues, transportation difficulties, weather conditions)

* 92% of users would recommend remote sessions to other users
* 64% of users prefer remote sessions over a face-to-face sessions
« 82% of audiologists are satisfied with the outcome of remote sessions

PHONAK

lifeis on



Remote Support — Accepting Video Call

..... PHT 9:41 AM $100 % mu-:
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Anne Smith
is calling
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Remote Support — Starting Video Call

OPHF

) Starting Video...

3100 % m—
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Remote Support — Ongoing Call

00000 PH= 9:41 AM 3100 % m—
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Remote Support — Connected Hearing Aids

00000 PH T 9:41 AM $100 % m—

Connected

Left Right

Connected Connected
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Remote Support — No Video
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Remote Support — New Settings Saved
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Connected Connected

. PHONAK

lifeis on




Remote Support — Synchronous versus asynchronous

Asynchronous approach

L

Real-time

Remote Support

App
—
—
=
| — No Real-time
S-S
Self-Adjust
App

Audiologist

:[0_‘{@
—o———J:: c:=

Very limited fitting capability .
a/o additional tool for HCP.

No direct response of user

possible.
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Remote Support in Pediatric Audiological Care

 Teenagers: Study of Gwen Carr et al. 2018
« Parents of toddlers?
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Traditional Evaluation of Aided Hearing

Without heanng axi  With hearing aid

1. When | am in the supermarket, taking to the cashier, | can follow the conversation ABCDEFG ABCDEFG
2. I'miss information when | attend classes, courses of 1alks. ABCDEFG ABCDEFG
3. Unexpecied sounds such as car alarms are uncomionabie ABCDEFG ABCDEFG
4. 1 have difficutties in hearing the comersation with my family at home ABCDEFG ABCDEFG
5. | have difficuities to understand a dialogue in the cinema or in the theater ABCDEFG ABCDEFG
6. When | am kstening 10 the néws in the car radio and other tamidy members are talkking, lthave ABCDEFG ABCDEFG
difficulty to understand what Is being said
7. When|am in a dinner table with many people and | am trying 1o talk with one of them, s ABCDEFG ABCDEFpM

difficult to understand their talk
8. Sounds trom trafic are very intense
9 When | am talking 0 someone in a large empty roon

10. When | am in a small room. asking or answering quest
conversation

11. When [ am in a theater or at the cinema walc!
whispering or crunching

-a
~n

Whenlamtalkinginalowy

-
w

The sounds of runnir

are uncomionat

14. When a speaks




Ecological Momentary Assessment —
Mobile Evaluation of Aided Hearing

wll WiFi Calling =

-~

Rate your current
hearing experience

Systematic hearing performance sampling using a mobile device
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HearingDiary — Rating Hearing Experience

HEET

Feadback

Rate your current
hearing experience

Select a topic L
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HearingDiary — Rating Hearing Experience

ug:qa

Feadback

Rate your current
hearing experience

- . - - -
- - u -

Speech understanding w
Choose the situation w

lifeis on



HearingDiary — Rating Hearing Experience

IS P

Feedback

Rate your current
hearing experience

= . - om T -
"
= -_— ar -

Speech understanding '

Waorkplace W

Cannol urderstand in Bistromax
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HearingDiary — Rating Hearing Experience

IS P

myPhonak

Your latest feedback
Rating: Bad
Topic: Speech understanding
Situation: Warkplace
Today

Send feadback

I:Q Haaring Diary »

€ Remcle Support >
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HearingDiary — Rated Topics

al Wik Callrg I L)

Lo Hearing Diary

Mewest feedback

Speech understanding
Watching TV

Sound gquality

husic

Speech understanding
Wiorkplace
Qlder than a manth

Speech understanding

Watching TV
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HearingDiary — Communicating with Audiologist

el

/0 -
A
[

Hearing Diary

@ Uszor E-Sars Tosts

Speech understanding

Wiorkplace
Today
Me
Can you help?
Me Taday 192:47

Cannot understand in Bistromax

Reply
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HearingDiary — Communicating with Audiologist

(=] - O %
_/a Hearing Diary Dashboar X\\ﬁ\ |>
&« (& [ & Sicher | https://dashboard.phonakpro.com/hearingdiary/client/3b1ab425-1e3a-4ee3-8336-580620af4f3d
PHONAK _ . . . . .
licison OrProfessions Miho Environment... Speech understanding b

Home ‘ Produc Irders
Rating Situation Created
— Other Bad Workplace 29.4.2019 - 9:47
Mibeg, Environmental Optimization 29.4.2019 - 9:47

. . Speech understanding
Hearlng DIHI’Y D: Workplace Cannot understand in Bistromax

- Mibg, Environmental Optimization 29.4.2019 - 9:50
Speech understanding ®

Can you help?

< All clients Watching TV
Sound quality
Mibo, Environme 1. ®
1 Music
Hearing Care Professional: Team
Feedback 1 -4
L Audéo M90-312 R Audéo ) Start trial

Feedback

Al ¥ All topics

@ Speech understanding
@ Speech understanding

i i I
@ Sound quality Let us do a remote support session for fixing the problem! Send




HearingDiary — Communicating with Audiologist

ol WiE Calling =

10:34

Manday, 29 April

—Youm anew massage from your hearing care:
pm&ulom‘ Tap heretn npen myPhanak.

Press Home ta open
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HearingDiary — Communicating with Audiologist

al Wik Callrg g

- Hearing Diary

@ Uszor E-Sars Tosts

bt
A

Speech understanding

Wiorkplace
Today
Audiologist E
Latus do a remots supcart session far fiding
the prablarm!
Me oy 0260
Can you help?

Reply
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HearingDiary — Overview

al Wik Callrg T

Lo Hearing Diary

Mewest feedback
Understanding at workp...
@ Hearing care professional 'EJ >

Speach understanding

Watching T >
Sound quality

i >
husic
Speech understanding 5

Workplace

Older than a month

Understanding at workp...
® Hearing care professional © >
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HearingDiary — Future

Compare aided hearing and with unaided hearing!
For experiencing the benefit of aided hearing!

Unaided hearing Aided hearing
Audible ¢ Audible ==
Distinguishable X Distinguishable ==
Localizable % “ Localizable ==
Recognizable X | Recognizable =+
Familiar \/ Familiar v
Not too loud v/ Not too loud \/

- PHONAK
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Ecological Momentary Assessment in Pediatric Audiological Care

 Real life validation of solutions?
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Remote Control

AutoSense OS 3.0

PHONAK
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Extended Remote Control

Loudness

Less

Moise suppression

Less

Speech focus

Wide



Collaborative Fitting —
with Extended Remote Control
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Collaborative Fitting —

with Extended Remote Control - Prototype

Fitting

Client miso

<> Feedback & real ear test
Frogram manager %
All programs -

AUTOMATIC PROGRAMS
A AutoSense OS
Calm situation
Speech in noise

Speech in loud noise
Medium tones High tones

Speech in car

Comfort in noise

AudiogramDiract

Global tuning

(%) Gain - Insertion gain v | 45

x
e -

Instruments Audéo v

Audiologist

Clientview | Select medi

b

Fine tuning ¥

Loudness
' Comfort in echo
Less Music
Noise suppression ADDITIONAL PROGRAMS | s m s 2 . » 2
—_— 2 Phone via T-coil + mic ST =
Less
STREAMING PROGRAMS +
Speech focus B et st T e Npo 7w a e s s s weo
#) Bluetooth phone / DECT + mic AN (1030200 2T K220 K M STE N A an
Wide Namo e |00 1 4l6s]6[s 66 sunonns a =
o5 [0]0]a]1 6 0junn nu e v e
[“ciose X Adust § Add ) g
* Add programs.. Gain & MPO e T Tt et el =
Starup: 8324me et 1600708 ni

8 & 09 ¢ I

Fitting <) Caim situstion

Datalagging

SE

Deviez options  TunePerfect.

(D) Gain - Insertion gain v

5760|7152 a8 o0 o1 o1 52 on | su [ o0 o0 o5 [s0 3]s
170340520 0B Tk T2 k6 1 33 57 3 3k e A SO TS 06

o041 al6s 667 66 0m0|nn s

ofo a1 o ] n|n n)is s uju o

o006 n wu|nnn )2

TK/Gain 35 dB

Automaticfine i s bl
tuning Tunes

Situation specific adjustment of
* Loudness

* Timbre

* Noise Suppression
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Collaborative Fitting —
Collaborative Optimization of Real Life Hearing

X
Q@@dﬁ\ N 6\96 R \(\00 o (\0\9 . . R 6\%®\%
6@@% beQeeo QQQ’QO o ‘\(\;QQ’QO %Qze’i 6@"é\0 é\@{\.\o«\é\% e‘\‘\)&i@é&b
W ¢ ST
Audible i B + +
Distinguishable | + + + + + + + 4+ + +
Localizable | + + + + + + + + + +
Recognizable | + + ++ ++ ++ ++ + + + +
Familiar | ! ! ! ! ! ! ! ! ! ! ! !
Nottooloud | + o v v nn v v 1 1 oo
I = Quality kept  + = Performance improved
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Collaborative Fitting — Giving Feedback on Aided Hearing

Rate your current
hearing experience

Select a topic

Real life metric
Documentation
Trigger for
audiological care

PHONAK
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Collaborative Fitting — Connected Tools

Rale vour current
hesring expariance

Low tones Mediumtones High tones

Loudness
Less
MNoise suppression

Less

Speech focus

Wide Narrow

i

0) Fie

<> Feedback & real ear test
Program manager
All programs A

AUTOMATIC PROGRAMS
A AutoSense 05
Calm situation
Speech in noise
Speech in loud noise
Speech in car
Comfort in noise
Comfort in echo

Music

ADDITICNAL PROGRAMS +

< Phone via T-coil + mic

STREAMING PROGRAMS +
0 Bluetooth audic + mic

#) Bluetooth phone / DECT + mic

+ Add programs.

Startup: 8328ms ~ Res: 1000

Fitting Help De

Connact

Instruments Au

AudiogrambDirect

(®) Gain - Insertion gain ¥

Gain & MPO

lient view

3
e 8- £

Global tuning Fine tuning

IO

W % 0

Tk 1 Ted 168 167 2 25 26

16/8[6 68

Audibility fine
tuning

Pragram options

Select medi.

8]

3k 36d 4k 46d 560 TS Ok %

SoundRecover

@ QY 1 i do

Fitting

Datalogging

(1) Gain - Insertion gain ¥ | +3

TK/Gain 35 dB

Calm situation

Device options

340 520 690 960 Tk 162 Ted Tk 17

TunePerfact

EEE

e &3

Automatic fine
tuning

Tinnitus balance
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Conventional Fitting versus Collaborative Fitting

Conventional

DD S S

Collaborative Fitting

Trial & Trial & Com-
Fitting Fitting pletion

A part of the fitting happens in real life
User will earlier take over more ownership
Shorter duration




Collaborative Fitting in Pediatric Audiological Care

 Teenagers?

PHONAK
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Predictive Analytics

PHONAK

lifeis on



Predictive Analytics for Better Hearing — Structure and Application

User

1916 i - SSIStanc
Feedback | -

Rate your current ' w e

hearing experience

Al
Manufacturer

New product
development

Predictive
Analytics

n PHONAK
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Predictive Analytics for Better Hearing — User Community

Users

* Hearing impaired users
» Audiologists
 Manufacturer

Success factors

* Understanding the purpose
« Willingness to share data

« Compliant usage of data

* Productive analytics




Predictive Analytics in Pediatric Audiological Care

Evaluation of solutions?
Sharing best practice?
Quality management?



How to Use E-Technologies for Progress in Better Hearing —
Summary

Better Hearing

Remote Support by Audiologist

Ecological Momentary Assessment by User

Collaborative Fitting by Audiologist and User

a kWb E

Big Data and Predictive Analytics

PHONAK
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6" Phonak European Pediatric Conference

Thanks a lot for your attention!



