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Unilateral hearing loss

Highly prevalent
Unilateral hearing loss more prevalent than bilateral hearing loss

3% of school-aged children

Risk of academic failure
35% repeat a grade
10x more likely to fail a grade

Reduced well-being (stress, self-esteem, social support)

Poorer speech and language outcomes
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Academic difficulties are
also apparent to the teacher
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Data from Dancer, Burl & Waters (1995) Am Ann Deaf, 140, 291-294



Presenter
Presentation Notes
Teachers completed SIFTERs on children with unilateral hearing loss and a child “in the middle” of the range in their classroom with normal hearing.  SIFTER was designed to screen for increased risk of academic failure. Emphasis is on teacher’s perception of children with hearing loss or normal hearing.

Example question in the academics – what is your estimate of the student’s standing in comparison of that of his/her classmates?

Example question in attention – how distractible is the student in comparison to his/her classmates?
Communication – how does the student’s comprehension compare to the average understanding ability of his/her classmates?
Class participation – How often does the student volunteer information to class discussions or in answer to teacher questions?
School behavior – Does the student demonstrate any behaviors that seem unusual or inappropriate when compared to other students?
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INnterventions In classrooms

Minimally invasive
Nothing

Preferential seating

Surgical options
Osseointegrated devices

Cochlear implantation

Amplification options
FM / remote microphone system
CROS system


Presenter
Presentation Notes
In addition to being prevalent and at increased risk of academic failure, management is difficult – do pretty well in quiet, not candidates for an acoustic hearing aid in the bad ear or a hearing aid in the good ear – so what are you left with?
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Previous work suggests
-M systems are the best option
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Data from Updike (1994) J Am Acad Audiol, 5, 204-209
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Presentation Notes
Updike tested 6 participants with varying degrees of UHL
Speech front, noise (when present) equidistant from participant on their “sides”

Rank order participants based on FM benefit – also plotting CROS benefit – the striking thing about this figure is the large FM benefits and the CROS detriment or best case scenario, small benefits (e.g., participant 1 and 6)


VANDERBILT UNIVERSITY

MEDICAL CENTER

Brief orientation

The student...
®® The speaker...

&

The legend...

Moderate

The result...

‘GGX “

Fair




@ VANDERBILT UNIVERSITY
MEDICAL CENTER

CROS benefits depend on
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Presentation Notes
Recorded stimuli under 3 listening situations and 3 interventions – played back signals to SSD
Recommendations included 1) preferential seating, 2) cros-type aid, 3) fm system
Listening configurations were 1) monaural direct, 2) monaural indirect, 3) midline signal with noise behind
Speech signals were nonsense syllables and meaningful sentences

6 participants 8 to 12 years old (mean 9:6)
4 year duration SSD
Of the 6, 4 were having behavioral and/or academic difficulties according to self report and 1 participant repeated a grade

Speech 62 dB SPL and noise 56 dB SPL +6 dB SNR at manikin’s head without the head in place
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Senefits depend on stimuli
y x|y e f
&'4

... with context,
Moderate benefits smaller
Fair
- Poor o UNADED
A CROS
OmM
MID h:l MS;ON

Kenworthy et al (1990)



@ VANDERBILT UNIVERSITY

Collapsed across listening conditiom: cse
FM system provided significant
benefits for most children
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Presentation Notes
Rank order FM benefit collapsed across conditions (reflective of real classroom listening situations).  Participant 6’s benefit did not reach statistical significance, but this child also had the least hearing loss in the study (PTA in “dead” ear of 56 dB)

FM SYSTEM ONLY INTERVENTION THAT DID NOT PRODUCE A MARKED REDUCTION IN SPEECH RECOGNITION IN AT LEAST 1 LISTENING ENVIRONMENT
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Signals originated from front hemisphere

Static head position

30 year old technology

Focus on speech recognition
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Presentation Notes
Great study – provides valuable information – we wanted to update it to reflect modern technologies and also address some of the factors that we perceived to be limitations

As a field, we’ve learned a lot in the years since the Kenworthy article was published
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Classrooms include divers
talker locations
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Predictions based on
seating arrangements complicated

by many factors

Who is the REAL talker of interest?
Teacher
Classmate in group discussion

Friend who is being social

Acoustic properties
Low noise and/or low reverberation

High noise and/or high reverberation

Head movement
Facing the talker of interest

Focused on school work at desk
Looking out the window and daydreaming


Presenter
Presentation Notes
Children ask more questions in the semicircular arrangement – more likely to be interaction – row and column limits interaction, but 
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Presenter
Presentation Notes
By using recorded signals, the effect of head movement and turning was eliminated.  Although scientifically sound because you can’t control head movements and documenting them was difficult (especially in 1990), it might not reflect classroom listening situations.

Let’s take a look at what happens if we change the scenario and allow (or instruct?) the child to move his/her head to optimize their listening…

All of a sudden, WITHOUT an intervention children would be expected to do well, benefits might be SMALLER than reported in this study in the real world

BUT…. These children are still at risk, so clearly they need help.  Letting them turn their heads doesn’t solve the problem.  Do they orient?
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Do children orient
themselves in classrooms?
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Presentation Notes
Kids with hearing loss orient more often (presumably because they need to)
Rank order of participants in each of 4 groups (bilateral hearing aid users, older 12-17 and younger 4-9 years)


Adaptive directional
microphones might offer
additional advantages
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Figure 5. Average speech recognition performance as measured using the CST across the three fixed position noise configurations
(diffuse, two-source side, and two-source back) for each of the three microphone modes.

Ricketts & Henry (2002) Int J Audiol, 41, 100 - 112
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Classrooms are places of
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Presenter
Presentation Notes
Kenworthy et al highlighted the importance of studying both nonsense syllables and sentences as both reflect experiences children are likely to encounter – they’re exposed to complex, semantically rich language that they’re familiar with in the form of instructions, stories, chatter with friends, but also exposed to words they’re not familiar with and need to learn, words that would be “nonsense” to them, for example in vocabulary lists or new words within a story
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Story Comprehension

Lewis et al (2015) Ear Hear, 36, 136 - 144
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Presentation Notes
No effect of group on sentence recognition – effect of hearing loss on comprehension, but no effect of age and no interaction – MMHL combination of mild bilateral and unilateral hearing loss
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PUrpose

Can CROS aids improve speech recognition and comprehension in
classrooms?

Goal was to take into consideration
Talker location

Updated technology
Comprehension and recognition
Live stimuli in simulated classroom
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Methods

Participants
Children with normal hearing

10 — 14 years old
Simulated unilateral hearing loss with 70 dB HL masking in one ear

Tasks
Speech recognition

Story comprehension

Test environment
Moderate reverberation (T30 = 475 ms)
Signal to noise ratio: +7 (Speech 62: Noise 55)
Multi-talker babble



VANDERBILT UNIVERSITY

MEDICAL CENTER

Test Environment

Easy Configuration Hard Configuration
K O “x i
X




VANDERBILT UNIVERSITY

MEDICAL CENTER

Test Environment
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Hearing Aids:
STE Skyv/0M312

1) CROS
Microphone on “dead” ear
Real Ear Sound
Demo hook
Receiver on good ear
Ultrazoom
Non-occluding, non-custom eartip

2)Roger microphone
Microphone
6 cm in front of loudspeaker in center
“Lanyard” directionality
Receiver on good ear
Ultrazoom
Non-occluding, non-custom eartip
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Sentence Recognition

Hearing in Noise Test for Children (HINT-C)

One sentence at a time

One list per loudspeaker

Interleaved in each configuration
Participant repeated one sentence at a time
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Gelnett et al (1995) Am Acad of Audiol Conference, Dallas TX
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Story Comprehension

Stories developed by Dawna Lewis and colleagues at Boys Town

Fairy tales translated from foreign languages

Each loudspeaker displays a talker and presents her voice
Each talker reads a few sentences of the story

Story split between 4 loudspeakers

Seven stories total divided across 6 conditions
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Test Environment

Noise
loudspeaker

Roger
microphone
location
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A note on looking behavior

12 year old girl 10 year old girl
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Preliminary analysis revealed CROS benefits for the off-
center loudspeaker
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Sentence Recognition:
Hard Configuration
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We are preparing data for manuscript publication.
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Preliminary analysis revealed CROS benefits for the
loudspeakers to the side and back
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Story Comprenension:
_asy & Harc Configurations
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Fair

We are preparing data for manuscript publication.

Preliminary analysis revealed small, but consistent
benefits of the CROS hearing aids relative to the
unaided condition
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summary

Previous research suggests FM systems provide benefits in classroom
listening situations for most children

Findings limited by
Location of talkers
Dated technology
Recorded stimuli
Focus on speech recognition

Conducted a study in a simulated, modern classroom with updated
hearing aid technology and natural looking behavior

Findings suggest benefits of CROS and FM systems depend on listening
situations
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recognition and comprehension
in classrooms!

Comprehension more sensitive to the effects of technology

Consistent with the findings of Kenworthy et al (1990), who found NST more
sensitive to interventions than contextually rich sentences

CROS benefits largest in the “hard” situations, which are loaded towards
the patient’s bad side

Collapsed across all configurations and tasks, CROS aids provide small,
but consistent, benefits
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systems out of the
classroom?

No. These data demonstrate small, but consistent, benefits in a
contrived listening situation

Equal weight to teacher and peer
Specific speaker configuration

Do consider CROS as a possible solution for students in classrooms,
especially if

Peer input is important

Student is older

Student rejects an FM system

FM systems are best for
Situations with a single talker (structured lecture, play)

Younger children who might not orient themselves towards the talker
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Do you want Let’s get
to sit with started.
me at lunch? Please
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page
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Take Home Message

CROS has the potential to help children with unilateral hearing loss in
modern classrooms

Benefits most apparent for talkers on the “bad side”

Benefits of CROS relative to an FM most notable in multi-talker
situations with peers who are not using the remote microphone
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Questions?
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