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Figure 5: Filtered signals with SoundRecover off

Figure 6: Filtered signals with SoundRecover on

The example in Figure 7 demonstrates limited audibility of /s/
and the shoulder of /sh/ without SoundRecover. However,
with SoundRecover enabled (Figure 8), both [s/ and [sh/ are
audible, and the fitting shown is likely acceptable for real
world use. The peak frequency area and lower shoulder of the
frequency lowered fricatives are non-overlapping, which may
support discrimination of /s/ and [sh/ sounds.

These examples using stimuli for evaluating frequency
lowering available in different verification devices illustrate
the same fitting conclusions as with live speech production:

1. The use of SoundRecover is necessary to obtain better
audibility for the 6300 Hz speech band representative of
[s] or a calibrated Ling 6 /s/.

2. The output responses are non-overlapping which can
support discrimination of /s/ and [sh/ sounds.

These test approaches (live speech, speech bands or
calibrated Ling 6 fricatives) provide similar results, as shown

Figure 7: Ling 6 [s/ and [sh/ with SoundRecover off

Figure 8: Ling 6 [s/ and /sh/ with SoundRecover on

by this example. For this reason, clinicians can choose to
select their preferred test/s. However, if there are fitting
concerns related to inaudibility or spectral overlap of [s/
and [sh/, then additional testing and fine tuning is
recommended. The next example will demonstrate how to
potentially manage the concerns of spectral overlap or
limited audibility.
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Case example B: (This case has been previously published
in ENT & Audiology News (2011)°

lllustrating the role of fine tuning using the Audioscan Verifit®
This child (John) was seen for fine-tuning of the frequency
compression settings in his hearing aids. He has a steeply
sloping loss, with severe to profound hearing loss in the high
frequencies (figure 9).
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Figure 9: Audiogram*

Verification measures using the Audioscan Verifit® were
completed according to the verification protocol discussed
earlier in this document. Measurements suggest the default
setting (2100 Hz cut-off, 4:1 compression ratio) did not
provide sufficient audibility of high-frequency sounds for
either speech bands (figure 10) or live speech sounds (figure 11).
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Figure 10: Filtered signals with SoundRecover with default settings™

Verification measures were completed with a revised, stronger
SoundRecover setting (1600 Hz cut-off, 4:1 compression ratio).
Results for the filtered speech bands test (figure 12) indicate
that 6300 Hz (yellow curve) for [s/ is clearly not audible.
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Figure 11: Live speech with SoundRecover with default settings*
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Figure 12: Filtered signals with stronger SoundRecover setting*

The borderline audibility of 3150 and 4000 Hz (purple and blue
curves respectively) raises concern that the /sh/ sound might
not be audible. In order to evaluate audibility for [sh/, the live
speech tests were completed. Results suggest audibility of [sh/
is available across the low-frequency shoulder of the [sh/
frication band as indicated by the purple spectrum (figure 13).
The live [s/ sound is clearly not audible. Due to the severity of
John's hearing loss and limitations of the hearing aid,
audibility of high-frequency sounds beyond 4 kHz could not be
achieved, likely impacting detection and recognition of /s/
(green area).

Behavioral outcome measurements were completed with

each hearing aid condition (default setting and the stronger
SoundRecover setting). These results (figure 14) provide
further information regarding whether fine tuning was
effective in this older child. Overall, they suggest that the fine-
tuned setting provided better access to speech sounds than
the original setting. This case illustrates the importance of fine
tuning to optimize audibility, but also that audibility of all
frequencies and speech sounds may not always be possible.



Figure 13: Live speech with stronger SoundRecover setting*
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Test

Percent correct score
Setting 1

Percent correct score
Setting 2

Interpretation

Nonsense syllables

56%

69%

Significant improvement with the revised settings

Discrimination of s/sh

37%

65%

Significant improvement with the revised settings

Figure 14: Behavioral outcome measures for nonsense syllables and /s/ and /sh/ discrimination for different SoundRecover settings*

Clinical implications when using different stimuli for verifying SoundRecover

The 1/3 octave band high-frequency speech band tests
appear to be valid electroacoustic stimuli that can quantify

the degree and nature of frequency compression. The use of

live voice productions of /s/ and [sh/ as a verification option 3.
is recommended.® In addition, calibrated Ling 6 stimuli can

provide a signal that more closely represents the true

frication bandwidth of live speech stimuli. The following are

important to note:

2. The 6300 Hz speech band provides a good approximation
of a naturally produced female /s/ sound.

None of the frequency-specific speech bands provide a
good approximation of /sh/, because they are narrower in
bandwidth than a [sh/ sound. However, the 4000 Hz and
6300 Hz speech band tests can be used in combination to

establish audibility of /sh/.

1. The use of live voice productions of [s/ and [sh/ are
recommended because of their face validity. However, it
is important to be aware of differences in frequency
between female and male productions of high frequency
sounds.? The calibrated Ling 6 stimuli for /s/ and [sh/,
reflect more closely the true bandwidth of live voice
productions for high frequency phonemes and can be well
suited for evaluation of frequency overlap between /[s/

and [sh/.
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Summary

This document illustrates how various stimuli such as live
voice and filtered speech signals can be used for verifying
SoundRecover by:

1. Demonstrating whether sounds such as [s/ and [sh/ are
audible and the application of SoundRecover may increase
audibility of /s/ and sometimes [sh/ depending upon the
severity and audiometric configuration.

2. Checking the amount of overlap created from a specific
SoundRecover setting. For example, as SoundRecover
settings are made stronger, [s/ and [sh/ are subject to a
greater amount of overlap. As these sounds become more
similar in frequency, (i.e. the bandwidth of /s/ gets smaller
with more SoundRecover applied) this creates the potential
for sound confusion. This demonstrates procedures for
further fine tuning with a weaker setting and repeating all
electroacoustic measures.

3. Although overlap is an area of concern requiring detailed
evaluation, further research is needed to be able to
quantify "how much" overlap can occur while still
maintaining the ability to discriminate between two
phoneme patterns (i.e. /s/ and [sh/).

*Permission to use images in this document were granted by ENT & Audiology
news as well as the authors.®
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