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Spatial Sound, SoundRecover, FLEXIfocus,

SoundEnhancer, TrtState Noise Management,
Cochlear Dynamics, RISE, DRIVE, SmartFocus,

SpeechFocus, EchoBl ock,






Question

Does i1t work in the real world?



Question

Who should do most of the thinking

when selecting and fitting hearing
alds?




Question
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when selecting and fitting hearing
alds?




First, a fun brand association
gamee.

What do these 4 products have in common?
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Things that sell themselves



Hearing aidsi Great product!
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Does not sell itself

smart
control




Question

What separates an outstanding
professional from a mediocre one?



Two things

Communication Skills
Technical Abllity
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Agenda Highlights

DI scuss nNtmain I ngredI
fitting

Evidence to support product claims you

make to patients



Goal

Use evidencebased principles to have a
more intelligent conversation with your
patient about advanced features and
premium product candidacy.
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A fun way to talk about a tedious process






Step 1:
Generate a Focused Question

Does Directional Microphone Technology
Improve speech intelligibility in noise In
everyday listening situations?



Step 2: Go to Pub Med anad
conduct key word
searches

Directional microphones +

A. Benefit = 20

B. Satisfaction = 15

C. Real World Effectiveness = 4
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Step 3.
Narrow the Search

Carefully read all the abstracts (37)

Eliminate all those that pertain to children, or
cochlear implants, used only lab results (20)

[The guestion focuses on everyday listening
situations]

Those that make the cut (17) carefully read
the entire article



Step 4:
Grade the Evidence

Pay attention to:

A Number of subjects

A Blinding of subjects

A Blinding of authors

A Study design (randomized or non-randomized)

Grade the evidence based on the study design



Study Design

1. Randomized

Subjects are
assigned to one
of two groups
(treatment and
control) using a
specific
randomization

2. Non-

Randomized

A study that
does not use a
control group



Levels of Evidence

Level 1. Well-designed randomized control
trials

Level 2. Well-designed controlled study
without randomization

Level 3: Well-designed non-experimental
study (case studies)

Level 4: Expert opinion or consensus
statement



Stens
Make a Recommendation
/Modify a Clinical Procedure
Based on Your Reading of the
Evidence
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Question for the Geek Squad

What do we have to do with the hearing
alds on the day of the fitting to ensure
optimum patient benefit?
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Provide Comfort in Noise

Restore Audibility and Maintain Comfort in Quiet
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Improve Speech Intelligibility in Noise

Provide Comfort in Noise

Restore Audibility and Maintain Comfort in Quiet
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Make It Convenient
Easy to Use & Seamless

Improve Speech Intelligibility in Noise

Provide Comfort in Noise

Restore Audibility and Maintain Comfort in Quiet




Technology

Automatic Switching &
Trainable Algorithms

Directional Microphones

Processed-Based Noise Reduction

WDRC, Expansion, AGCo
Automatic Feedback Reduction




Block #1

Audibility and Comfort in Quiet




Block #1

Goal: Improve Audibility and
Comfort for Quiet, Average & Loud Inputs

Critical Features: WDRC Expansion,
Feedback Reduction Algorithms,

& AGCo




Purpose of WDRC
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WDRC variables

Number of channels?
Compression kneepoint?
Compression ratio?

Optimal attack and release times?



Question for the Geek Squad

How many channels of WDRC are needed
to optimize speech intelligibility?



Laboratory Evidence

Speech Quality & Intelligibility:
A 8 Channels to optimize in quiet (Woods, et al,
{0]015)

A 8 to 16 Channels to optimize in noise (Yund &
Buckles, 1995)



Laboratory Evidencel
Prescriptive Fittings

A 7 Channels to match a prescriptive target with
98% accuracy

A36 % of manufacturer' s
come with +/ - 10 dB of NAL-NL1 target (Aazh
& Moore, 2007)



Question for the Geek Squad

How many channels of WDRC are needed
to optimize speech intelligibility?



Question for the Geek Squad

How many channels of WDRC are needed
to optimize speech intelligibility?



Release Time

opn1TTaly

opni T Tduty




Release Time Variables

Short release time: 10-100 msec
Long release time: greater than 500 msec



Question for the Geek Squad

Does getting the release time right
contribute to a more successful fitting?



Release Time

Short RT: improved audibility, normal
loudness perception, but increased
distortion/noisiness

Long RT: maintain intensity relationships
between speech sounds, thus more

nat ur al s ountbdeanigr,0 Dbsuot
may occur with soft sounds



Laboratory Evidence

Long release times preferred by those
with lower cognitive abllities

(Gatehouse, et al, 2006; Foo et al, 2007)



Real World Evidence

Two-thirds of subjects preferred the
longer release time

No evidence to support either a long or
short release time Is superior in daily life
(Cox and Xu, 2010)



Question for the Geek Squad

Does getting the release time right
contribute to a more successful fitting?



Question for the Geek Squad

Does getting the release time right
contribute to a more successful fitting?



Automatic Feedback
Reduction Algorithms

Reduces acoustic feedback without
sacrificing gain and headroom




Question for the Geek Squad

| s one manufactur er 0 ¢
canceller better than another?



Additional Gain Before Feedback
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Question for the Geek Squad

| s one manufactur er 0 ¢
canceller better than another?



Question for the Geek Squad

| s one manufactur er 0 ¢
canceller better than another?






Hot Topics

Frequency Lowering
Extended Bandwidth
nNBl naur al Enhancement



Basic |ldea

Patients with high frequency hearing loss
receive greater benefit (improved speech
Intelligibility and sound quality) when
amplified high frequency sounds are
processed differently.



How Non-linear Frequency
Compressions Works

Cut-Off Frequency
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Frequency (kHz) Frequency [kHz)
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Is there research to support using frequency
compression for a patient with a dead region?

ne. . At this point, using freqgt
with dead regions is certainly an option to keep in mind.

However, we donot have enough
rul e that 1t would be better

= Ben Hornsby, Ph.D. Vanderbilt University, posted at audiologyonline website, 2009
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Extended High Frequencies

Most hearing aids provide little useable
gain beyond 6 KHz.

Increasing bandwidth up to 10 KHz for
moderate HFHL may lead to
Improvements in speech understanding



Extended High Frequencies

Ricketts, et al 2008 paired comparison of
HF hearing aid gain

Music and movie soundtrack with large
amount of HF energy compared.

5.5 and 9 KHz cut-offs were used

On average the 9 KHz was preferred

Subjects with steeply sloping audiogram
generally preferred lower cut-off




Potential Advantages

Improved speech intelligibility
Better sound quality, especially for music



Potential Disadvantages

Shorter battery life
Increased annoyance levels in noise
Feedback problems
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Evidence of Effectiveness

A few lab based studies (the
manufactureros | ab) |
preference for this algorithm

No 3 party studies have been conducted

Interesting concept, but no real world
data




Question for the Geek Squad

Does frequency lowering, extended
bandwi dth or Abl naur :
lead to better patient outcomes?



Question for the Geek Squad

Does frequency lowering, extended
bandwi dth or Abl naur :
lead to better patient outcomes?



Technology

Convenience & Value
Added Extras

Speech Intelligibility in Noise

Audibility and Comfort in Quiet




Block #2

Comfort in Noise




Comfort In Noise
Goal: Improve Listening Comfort, More
Relaxed Listening, Improved Resource
Allocation

Important Feature: Processed-Based Noise
Reduction Algorithms




Comfort in Noise
Goal: Improve Listening Comfort, More

Relaxed Listening

Selection & Counseling Tool: Acceptable
Noise Level Test




Digital Noise Reduction
(Processed Based NR)

How does it work?

3 main types
One or more types in many products



NR1T Modulation Detection

Reduces gain in each
channel that the
signal is classified as

noise

noise {vacuum cleaner)

speech signal
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Processed Based Noise Reduction
(Other Considerations)

1. Onset and Offset Times

Between 2 seconds and 30 secondsi depending
on the product

2. Amount of attenuation
Between 2 dB and more than 10 dB



Three guestions for the Geek
Squad

Does DNR improve speech intelligibility
IN noise?

Do patients like DNR?
Is one type of DNR superior to another?



Laboratory Evidence
Speech Intelligibility in Noise:

Processedbased NR does not improve speech
intelligibility

(Ricketts & Dhar, 1999, Alcantara, et al 2003, Ricketts & Hornsby,
2005)



Laboratory Evidence

Listening Preference for DNR

8 studies suggest that patients prefer DNR
In quiet and In noise:

Walden, et al 2000; Boymans & Dreschler, 2000;
Ricketts & Hornsby, 2005; Alcantara et al, 2003;

Marcoux et al, 2006, Mueller, et al 2006; Powers,
et al, 2006, Keidser, et al, 2007



Laboratory Evidence

Listening Comfort

A In paired comparison
studies, patients prefer
DNR on when listening in
both low and high noise
conditions (Ricketts &
Hornsby, JAAA, 2005)
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Laboratory Evidence

Listening Comfort

A Paired comparison study indicates that
Impulse noise reduction on is preferred over
Impulse noise reduction off (Keidser et. al.,
HJ, 2007; Chalupper & Powers, HJ, 2007)




Laboratory Evidence

Reduced Annoyance

A Limited data suggest that DNR may improve
perceived annoyance of noise (Mueller et al,
d0]015)



Laboratory Evidence

Reduced Cognitive Effort

DNR may allow listeners to better focus
on a specific task, rather than background
noise (Sarampalis, et al, 2009)



Real World Evidence of
DNR Effectiveness?

Bentler, et al 2008 ——
I3 - S ~4 s6C
study 1 25 subjects. S -3

Double-blinded. Lab
and field studies.

oD
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Field Trial: No
significant difference
between 3 DNR onset
times and DNR off.
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Bentler, et al, IJA, 2008
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T L L) El

EC RV BN AV
Subscale

Fig. 4. Mean benefit for 1995 (N = 128) and 2005 (N =1306) subjects for
each subscale. Error bars depict 1 SD. EC, ease of communication; RV,
reverberation; BN, background noise; AV, aversiveness,

From Johnson, et al, 2010, Ear and Hearing



Three guestions for the Geek
Squad

Does DNR improve speech intelligibility
In noise?



Three guestions for the Geek
Squad

2. Do patients like DNR?



Three guestions for the Geek
Squad

3. Is one type superior?



Technology

Convenience & Value
Added Extras

j> Speech Intelligibility in Noise

Comfort in Noise

Audibility and Comfort in Quiet




Block #3

Speech Intelligibility in Noise




Speech Intelligibility in Noise

Goal: Improve Signal to Noise Ratio of
Listening Situation

Important Feature: Directional Microphones




Speech Intelligibility in Noise

Goal: Improve Signal to Noise Ratio of
Listening Situation

Selection & Counseling Tools: Quick SIN




Automatic Directional Microphones




Steering




Typical Findings

Test Booth

p < .0001
p < .0001
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Recent study on real world
benefits of directionals

Gnewikow et al, JRRD, 2009

3-year double-blinded study

N=94

Three hearing loss groups: mild, moderate, severe

Wore 1 month in omni mode and 1 month in directional
mode

Objective tests: HINT, CST

Subjective tests: PHAB, SADL, Patient preference
guestionnaires
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Figure 8,
Hearing in Noise Test (HINT) results, SNR = signal-to-noise ratio, Connected Speech Test (CST),
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Wu and Bentler, Ear & Hearing, 2010

Impact of Visual cues on Directional Benefit and Preference:
Part 1. Laboratory Tests
Part 2: Field Trials

N = 25 adults, between 20 & 80 years old

Mild to moderate-severe, symmetrical hearing loss

8 new users, 16 experienced users

Compared OMNI to DIR performance in the AO and AV
conditions
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- Self-reported Speech Intelligibility (rau)
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Evidence Based Conclusions

1. Speech Intelligibility (Lab):

- 3 to 6 dB of benefit In noise

Speaker directly in front
10 to 12 feet away, low reverberation

2. Listener Preference (in real world):

A Not a strong preference for directional. In
fact, for moderate losses, omni Is often
preferred in noise. In AV (real world) listening
no difference between onmi and dir



Things to Think About

Speech Understanding in Noisei Quick
SIN results

Listener Intent



Personalize
parameters setin -
office that may not be
optimal / preferred

by patient for real -
world listening S
environments




Question for the Geek Squad

Are directional mics in an OC device
effective?
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Things to think about

Directional Miq'ophune .

Omnidirectional Micraphone _~ 7

Directional Microphone - Low Cut




Omni worse than unaided condition
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directional, and benefit. Also provided is the standard dewatlon
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Question for the Geek Squad

Are directional mics in an OC device
effective?



Question for the Geek Squad

Are directional mics in an OC device
effective?
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OC users can expect slightly better
performance In noisy places with
directional microphones, and should
expect no benefit in noise with OC
products without directional mics.




Question for the Geek Squad

| know that more than 40% of the market

Is Open Canal products, Is there a
difference In patient outcomes between

RITA an RITE products?



RITAvS. RITE

Receiver in Aid
Thin Tube

C RTA D




Does the receiver
location affect
advantages of open
canal fittings?

Does recelver location
affect benefit and
satisfaction?




Potentlal Differences

RITE Is more occluding
RITE has a smaller case
Tubing resonances in RITA

RITA less prone to receiver failure, but
thin tube Is susceptible to moisture
oroblems

RITE 1s more resistant to feedback??

—requency response (RITE has broader,
smoother bandwidth??)
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Feedback path (distance between
microphone and sound outlet is the same)

El REAR (Rear Ear Aided Response)
E1 OLG (Open Loop Gain)




Recent Study

Alworth, et, al, April 2010
N =25, mean age =67/
Mild to moderately severe loss

15 experienced and 10 inexperienced
users of OC products

Two 6-week trials with Bernafon RITE and
RITA products

Objective and subjective reports of
outcome




4 Questions Addressed

Does receiver location affect measures of
occlusion and max gain before feedback?

Does receiver location affect measures of
speech perception in quiet and noise?
Does receiver location affect subjective
performance and listener preference?

Are receiver location effects related to
previous open canal hearing aid
experience?



Audiometric results n= 25
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Probe mic results n =25
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Occlusion effect measures
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Occlusion effect measures

:
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Objective Performance
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Speech Unders&andln'g Test

Figure 7. Mean CST, Pascoe’s HFWL in quiet, and Pascoe’s
HFWL in noise results for the unaided condition and for the RITE
and RITA hearing instruments, Standard deviations are shown.

Effects of Receiver Placement/Alworth et al

Speech-to-Noise Ratio (dB)

Task

Figure 8. Mean HINT and ANL results for the unaided condition
and for RITE and RITA hearing instruments. Standard deviations
are shown,




Objective Performance

Effects of Receiver Placement/Alworth et al
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Figure 7. Mean CST, Pascoe’s HFWL in quiet, and Pascoe’s  Figure 8. Mean Hi. \9 «+ANL results for the unaided condition
HFWL in noise results for the unaided condition and for the RITE and for RITE and RITA ,.earing instruments. Standard deviations
and RITA hearing instruments, Standard deviations are shown. are shown.




Subjective Benefit



