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UNDERSTANDING UNILATERAL
HEARING LOSS IN INFANTS AND
CHILDREN AND EVIDENCE

BASED PRACTICE

By Lori Garland and Charlotte Ruder
Cincinnati Children’s Hospital Medical Center
OSHLA March 6, 2009
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Auditory localization cues to help locate the position of a sound source.

There are 8 sources of localization cues:
1.Head shadow effect

2.Pinna/ear response

3.Interaural time difference

4.Head motion

5.Early echo response

6.Reverberation

7.Vision .

8.Shoulder echo effect
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Interaural time difference describes the time
delay between sounds arriving at the left
and right ears.

This is a primary localization cue for
interpreting the lateral position of a sound
source.

Head shadow is a term describing a sound that has to go through or
around the head in order to reach an ear.

* The head can account for a significant attenuation (decrease) of overall intensity as
well as provides a filtering effect.

« The filtering effects of head shadowing cause perception problems with distance
and direction of a sound source.

« High frequencies don’t bend around the head.

«Ex: There’s a 9dB difference between ears when 1000  Hz signal is presented at 40 degree
angle!

*Pinna response describes the effect that the external
ear, or pinna, has on sound.

« Amplification of 5-20dB from free-field 1.7Hz — 7kHz

*The response of the pinna "filter" is highly dependent
on the overall direction of the sound source.

*Frequencies in the range of 1-3kHz are reflected
from the upper torso of the human body.

«The reflection produces echoes that the ears
perceive as a time delay.

«The reflectivity of the sound is dependent on the
frequency.

The shoulder echo effectis not a primary auditory cue,
others have greater significance in sound localization.

The movement of the head is a key factor in
determining a location of a sound source.

Head movement effects are more noticeable as the
frequency of a sound source increases.

This is because higher frequencies tend to not
bend around objects as much and are harder to
localize.
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V. Red Flags for Concern:
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«Differences in outcome related to age of onset (congenital vs acquired loss).

«Chronic history of OME - Impact of additional temporary hearing loss in good ear
and speech/language/auditory skills?

«Impact of additional learning deficits? Language? Processing?

«Verification and evaluation of treatment benefits (amplification, early intervention,
additional support services)?

*Development of appropriate criteria, test/screening protocols for pediatric
evaluations of speech/language development and communication skills.

*How do we identify red flags for concern???
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