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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

1. Better Hearing

2. Remote Support by Audiologist

3. Ecological Momentary Assessment by User

4. Collaborative Fitting by Audiologist and User

5. Big Data and Predictive Analytics



Quality Dimensions of Better Hearing

How it can look when Clarity is lacking

Thanks to Jean Anne Schnittker



Thanks to Jean Anne Schnittker

Quality Dimensions of Better Hearing

How it can look when Hearing Comfort is lacking



Which parts does hearing have?

Sound(scape)s

• Acoustically different

• Different ease

• Different importance

Hearing comfort

• Not too loud

• Familiar

Clarity

• Audible

• Discriminable

• Localizable

• Recognizable

Hearing values
Activities

Auditory selection and

attention

• Focused outwards

• Floating

• Focused inwards



Why is better hearing wanted?

Sound(scape)s

• Acoustically different

• Different ease 

• Different importance
Clarity

• Audible 

• Discriminable 

• Localizable 

• Recognizable 

Hearing comfort

• Not too loud

• Familiar

Hearing values
Activities

Auditory selection

and attention 

• Focused outwards

• Floating

• Focused inwards

 = worsened



What is better hearing about?

Sound(scape)s

• Acoustically different

• Different ease

• Different importance

Activities

Auditory selection and

attention +

• Focused outwards

• Floating

• Focused inwards

Hearing comfort

• Not too loud !

• Familiar !

Clarity

• Audible +

• Discriminable +

• Localizable +

• Recognizable +

Hearing values

! = Quality kept + = Performance improved



Audible

Distinguishable

Localizable

Recognizable

Familiar

Not too loud

+ + + +

+ + + + + + + + + +

+ + + + + + + + + +

+ + ++ ++ ++ ++ + + + +

! ! ! ! ! ! ! ! ! ! ! !

! !! ! ! !! ! ! ! ! !! !! !!

Making hearing better: 

Prescriptive Fitting, Validation, Managing Trade-Offs

! = Quality kept + = Performance improved



Making hearing better: 

Prescriptive Fitting, Validation, Managing Trade-Offs



Patient Journey – Today and Tomorrow

Fitting distributed across roles, tasks, places

CLOUD & MOBILE

CLINIC

HEARING WORLD

AWARENESS COUNSELLING FITTING TRIAL USE

Collaborative

Fitting

Advanced Fitting by Audiologist

Screening and

appointments



Remote Support 

by Audiologist



Remote Support

Health Care Professional

Customer



Remote Support

Oklahoma City – San Antonio: 470 miles

Duration with car: 7 hours

Duration with public transport: 13.5 hours

Customer

Hearing care professional



Remote Support

Fitting SoftwareMyPhonak App

Real-time

AudiologistUser



Conventional With Distance Support

Remote Support – Convenient Access to Audiological Care



Conventional With Distance Support

Still to be explored!

Remote Support – True Environmental Optimization



Remote Support – Results with Prototype

• 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

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



Remote Support – Accepting Video Call 

Anne Smith 
is calling

Accept

Decline



Remote Support – Starting Video Call 

Starting Video…



Remote Support – Ongoing Call 



Remote Support – Connected Hearing Aids 

Connected

Left
Connected

Right
Connected



Remote Support – No Video 



Remote Support – New Settings Saved 

Finished

Left
Connected

Right
Connected



Remote Support – Synchronous versus asynchronous

Remote Support

User

User

Audiologist

Audiologist



Remote Support in Pediatric Audiological Care

• Teenagers: Study of Gwen Carr et al. 2018

• Parents of toddlers?

• …



Ecological Momentary Assessment



Traditional Evaluation of Aided Hearing

Assessment      
with a questionaire



Ecological Momentary Assessment –

Mobile Evaluation of Aided Hearing

Systematic hearing performance sampling using a mobile device





HearingDiary – Rating Hearing Experience



HearingDiary – Rating Hearing Experience



HearingDiary – Rating Hearing Experience



HearingDiary – Rating Hearing Experience



HearingDiary – Rated Topics



HearingDiary – Communicating with Audiologist



HearingDiary – Communicating with Audiologist



HearingDiary – Communicating with Audiologist



HearingDiary – Communicating with Audiologist

Audiologist



HearingDiary – Overview



HearingDiary – Future

Compare aided hearing and with unaided hearing!

Unaided hearing Aided hearing

For experiencing the benefit of aided hearing!



Ecological Momentary Assessment in Pediatric Audiological Care

• Real life validation of solutions?

• …



Collaborative Fitting



Remote Control



Extended Remote Control



Collaborative Fitting –

with Extended Remote Control



Situation specific adjustment of

• Loudness

• Timbre

• Noise Suppression

• …..

Audiologist

Collaborative Fitting –

with Extended Remote Control - Prototype

User



Audible

Distinguishable

Localizable

Recognizable

Familiar

Not too loud

+ + + +

+ + + + + + + + + +

+ + + + + + + + + +

+ + ++ ++ ++ ++ + + + +

! ! ! ! ! ! ! ! ! ! ! !

! !! ! ! !! ! ! ! ! !! !! !!

Collaborative Fitting –

Collaborative Optimization of Real Life Hearing

! = Quality kept + = Performance improved



• Real life metric

• Documentation

• Trigger for 

audiological care

Collaborative Fitting – Giving Feedback on Aided Hearing



Collaborative Fitting – Connected Tools



Conventional Fitting versus Collaborative Fitting

Trial Fitting
Com-
pletionFitting Trial Fitting Trial Fitting Trial

Com-
pletion

Fitting &
Instruction

Trial & 
Fitting

Conventional

Collaborative Fitting

• A part of the fitting happens in real life

• User will earlier take over more ownership

• Shorter duration

Review &
Fitting

Trial & 
Fitting



Collaborative Fitting in Pediatric Audiological Care

• Teenagers?

• …



Predictive Analytics



Predictive Analytics for Better Hearing – Structure and Application

Predictive
Analytics

AI

AI

User

Audiologist

Manufacturer



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

1. Better Hearing

2. Remote Support by Audiologist

3. Ecological Momentary Assessment by User

4. Collaborative Fitting by Audiologist and User

5. Big Data and Predictive Analytics
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Thanks a lot for your attention!

6th Phonak European Pediatric Conference


