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Individual preferences for two distinct sound designs: an online study

Personal preferences are everywhere...
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Individual preferences for two distinct sound designs: an online study

Personal preferences are everywhere... What about preferences for hearing aid sound?

Sensory preferences (e.g., gustation, olfaction) * Many processing choices determine how hearing aids
sound, resulting in different sound designs

Research questions

* Do people have preferences for one sound designin
particular?

Sensory processing preferences (e.g., sunglasses * Do these preferences vary depending on the

with blue lenses vs. brown lenses) scene/scenario?

* Do people with different preferences have different
hearing-related lifestyle and demands?

* Do people with different preferences have different
hearing needs?

* Do people with different preferences give different
reasons for their preference?




Online study workflow

* Prolific.com

* Native English speaker

* Self-reported hearing
difficulties

* Age 60-80

* 100% approvalrate in
Prolific studies

* N =407




Online study workflow

Hearing
screening

* Unaided

* Shoeboxonline.com

* Exclusion if likely to
have normal hearing

* N =360




Online study workflow

Questionnaires

* SenselLabOnline

* 5-minute hearing test
(Kochkin & Bentler, 2010)

* Hearing-related lifestyle
(Lelic etal., 2022)

* Hearing needs
* Hearing aid experience
* Attention checks




Online study workflow

Listening test

* Unaided

* SenselLabOnline

* 10 audio scenes

» 2 systems with different
sound designs

* Sound attribute ratings

» System preference

* Preference strength
ratings

* Attention checks




Online study workflow

Overall
preference

* Overall system
preference

 Strength of preference
rating

* Reasons for preference

* Final N =248




Hearing aid sound designs

Two different sound designs stemming from opposite signal processing choices

Frequency-domain filter bank Time-domain filter bank
* Relatively narrow, uniformly spaced filters enable * Variable-width filters mimic the logarithmic
high-resolution parallel spectral analysis nature of the filters in the human cochlea
* Efficient processing provides extra processing power * Keeps signal processing delay low
Amplitude (dBFS) Amplitude (dBFS)

1000 1500 2000 2500 3000 3500+ Frequency HZ) 1000 1500 2000 2500 3000 3500+ Frequency HZ)




Hearing aid recordings, listening scenarios, listening tasks

Hearing aids
* Time-domain system: Widex Allure RIC
* Frequency-domain system: Signia IX Pure C&G

Fitting & Recording
* KEMAR manikin, M-receivers & Instant Sleeve Vented eartips
* Proprietary fitting rationales to N3 hearing loss (Bisgaard et al.,
2010)
* Default fitting flow with settings for experienced users
* 45-channel loudspeaker array using 4th-order Ambisonics
* KEMAR recordings corrected to facilitate headset listening
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Hearing aid recordings, listening scenarios, listening tasks

Hearing aids
* Time-domain system: Widex Allure RIC
* Frequency-domain system: Signia IX Pure C&G

Scenes:

* Music - instrumental pop/easy listening

* Restaurant — away from occupied tables

* Restaurant — at an occupied table (no target speech)

* Restaurant - target speech

* Sounds of nature - rain

* Fitness room with music

* Speech in quiet

* School classroom - teacher speaking (target speech)

* School classroom - students chatting (no target speech)
* Beer hall - target speech at very low SNR

Fitting & Recording * Attribute ratings: speech clarity (scenarios with foreground
speech), naturalness (of background sounds if relevant, of
overall scenario if not), sound quality

* Preference ratings:

* Which sound do you prefer? (forced choice)
* How strong is your preference? (weak/moderate/strong)

* KEMAR manikin, M-receivers & Instant Sleeve Vented eartips

* Proprietary fitting rationales to N3 hearing loss (Bisgaard et al.,
2010)

* Default fitting flow with settings for experienced users

* 45-channel loudspeaker array using 4th-order Ambisonics

* KEMAR recordings corrected to facilitate headset listening



Overall preference distribution

* 54% of participants have moderate or strong overall preference for one sound design, equally split between the
time-domain and the frequency-domain systems

* Weak preferences are hard to interpret because of the forced preference choice
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By-scenario preferences: agreement with overall preferences

* Moderate within-participant agreement between preferred system overall and “majority preference” (system
chosen in a majority of the scenes)
¢ proportion of agreement = 76%; Cohen’s Kappa = 0.52

* Variability across scenes - 3 cases:

Moderate agreement: Overall preferences Majority frequency-domain preference for Majority time-domain preference for
vs. “Classroom - teacher speaking” “Music”, irrespective of overall preference “Rain”, irrespective of overall preference
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By-scenario preferences: agreement with overall preferences

* Moderate within-participant agreement between preferred system overall and “majority preference” (system
chosen in a majority of the scenes)
¢ proportion of agreement = 76%; Cohen’s Kappa = 0.52

* Variability across scenes - 3 cases:

Moderate agreement: Overall preferences
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By-scenario preferences: agreement with overall preferences

* Moderate within-participant agreement between preferred system overall and “majority preference” (system
chosen in a majority of the scenes)

¢ proportion of agreement = 76%; Cohen’s Kappa = 0.52

* Variability across scenes - 3 cases:

Majority frequency-domain preference for
“Music”, irrespective of overall preference

@ o c 0@
e] ® o o
Q ® . ?
[2)
s
@ 0o
0e® O -
000 00
Frequency
domain

Overall preference



By-scenario preferences: agreement with overall preferences

* Moderate within-participant agreement between preferred system overall and “majority preference” (system
chosen in a majority of the scenes)
¢ proportion of agreement = 76%; Cohen’s Kappa = 0.52

* Variability across scenes - 3 cases:

Majority time-domain preference for
“Rain”, irrespective of overall preference

C

‘©

o
c - @ o
® o @ o
C N ) - 0@

Frequency
domain

Overall preference



Hearing-related lifestyle and demands

* Hearing-related lifestyle questionnaire (HEARLI-Q: Lelic et al., 2022):
% Asks frequency of occurrence, importance and difficulty of 23 everyday listening situations
% Evaluates richness of lifestyle (frequency of occurrence), hearing demands (occurrence * importance), and
hearing difficulties

Richness of Hearing-Related Lifestyle Hearing Demand Hearing Difficulty
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Hearing-related lifestyle and demands

* Hearing-related lifestyle questionnaire (HEARLI-Q: Lelic et al., 2022):
% Asks frequency of occurrence, importance and difficulty of 23 everyday listening situations
% Evaluates richness of lifestyle (frequency of occurrence), hearing demands (occurrence * importance), and
hearing difficulties

* No differences between selectors of the two sound designs, no ability to predict preferences
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Hearing loss severity, hearing aid use

* Lack of control on participants’ hearing loss and hearing aid use (online study)

* Hearing loss estimated from questionnaire (Kochkin & Bentler, 2010; Koike et al., 1994)
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Hearing loss severity, hearing aid use

Lack of control on participants’ hearing loss and hearing aid use (online study)

Hearing loss estimated from questionnaire (Kochkin & Bentler, 2010; Koike et al., 1994)

Slightly more severe hearing loss and lower hearing aid use for time-domain selectors

But hearing loss severity and hearing aid use did not predict preferences
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Hearing needs

* Hearing needs assessment of social/occupational needs (in what situations/for what purpose are hearing aids
needed) and technological needs (functionalities/level of technology needed in hearing aids)

Importance of Social / Occupational needs Importance of Technological needs
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Hearing needs

* Hearing needs assessment of social/occupational needs (in what situations/for what purpose are hearing aids
needed) and technological needs (functionalities/level of technology needed in hearing aids)

* No differences between frequency-domain and time-domain selectors

Importance of Social / Occupational needs Importance of Technological needs
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Discussion

Reponses to the research questions

* 54% of participants had moderate or strong overall preference for a sound design, equally split between the two sound designs

* Preferences varied depending on the scene. Moderate agreement between overall preference and by-scene preferences

* What reasons did people give for their preferences? Coming up in the next presentation @&




Discussion

Reponses to the research questions

* 54% of participants had moderate or strong overall preference for a sound design, equally split between the two sound designs
* Preferences varied depending on the scene. Moderate agreement between overall preference and by-scene preferences
* What reasons did people give for their preferences? Coming up in the next presentation @&

* Hearing lifestyle, hearing needs, and demographics did not predict preferences

=» Exposure to sounds might be needed to determine sound preference




Clinical application: development of a Sound Preference Tool

* Based on insights from the online study, we developed an online preference tool: soundpreference.net

Sound Preference Tool @ EN v

Scene 2/5

A Walk in the Park

You walk through a park as two women stroll past you, chatting. Birds sing, and
the ambient sounds of the park form the background.

Use the toggle to switch between the two Sound Profiles

Playing sound A
arfilserpsmneer l--llulllll-llllll-""llll

Which sound do you prefer?

@® soundA (O SoundB (O No preference

How strong is your preference?

O Weak (O Moderate @ Strong

NEXT SCENE >
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Clinical application: development of a Sound Preference Tool

* Based on insights from the online study, we developed an online preference tool: soundpreference.net

Sound Preference Tool @ EN v

Scene 2/5

A Walk in the Park

You walk through a park as two women stroll past you, chatting. Birds sing, and

* Part of a wider approach to:

Bl S0 S S Lot * |dentify preference
U=ttt to Switehetvesn e bao Scutd ProtiEs * Enable conversations
00 SoUND A * Empower hearing-care
eyt professionals and users

Which sound do you prefer?

@® soundA (O SoundB (O No preference

How strong is your preference?

O Weak (O Moderate @ Strong

NEXT SCENE >



https://www.soundpreference.net/

Clinical application: development of a Sound Preference Tool

* 5 audio scenes presented with idealized renderings for the two sound designs:
% Results not tied to specific devices
% Precisely illustrates the differences between how each sound design would present a scene
% Limitation: renderings tailored for N3 hearing loss (Bisgaard et al., 2010)
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&R A Walkin
&% the Park
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Night Out

-~|-I||I--l--- Sound Preference Tool BSEN v

<'l 3 ’\‘
L\\ o ) ) \ 3 ‘43 fceneZIS
. DERERAR S iy X A Walk in the Park
e F ST

&, e ) ] RSN . = | You walk through a park as two women stroll past you, chatting. Birds sing, and
S+ AT ‘ apY
< A p, ¢
o . 4o A Yt
—§v P e
x

the ambient sounds of the park form the background.

Use the toggle to switch between the two Sound Profiles

00 SOUND A > SOUND B

Playing sound A
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Which sound do you prefer?

@ soundA O soundB (O No preference

How strong is your preference?

O weak (O Moderate @ Strong

NEXT SCENE >
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Clinical application: development of a Sound Preference Tool

* 5 audio scenes presented with idealized renderings for the two sound designs:
% Results not tied to specific devices
% Precisely illustrates the differences between how each sound design would present a scene
% Limitation: renderings tailored for N3 hearing loss (Bisgaard et al., 2010)

'-Ill“I-lIh Sound Preference Tool BEN v

* “No preference” option included to give clients autonomy
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/( Use the toggle to switch between the two Sound Profies * Alljudging all scenes, clients reminded of their by-scene
/ / preferences before giving their overall preference

,,,,,,, ;......‘,E,..5.....‘u.|........;.m.§..| * Atthe end, soft recommendation issued in the form of
summary statement about expressed preferences and

und do you prefer
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} mm—— * All outcomes can be used to anchor conversation about
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preference and experience
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* Available in multiple languages
soundpreference.net
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THANK YOU FOR LISTENING!

TRY WWW.SOUNDPREFERENCE.NET
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