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Background

« Cochlear implant (CI) recipients often report difficulty understanding soft speech and speech in adverse listening environments.
« While audibility of soft sounds can be influenced by adjusting lower stimulation levels (Threshold or T-levels) in the programming software, signal-enhancing and noise management technologies can help improve speech recognition further:
 ClearVoice™ can identify frequency bands in which non-speech energy is present and reduce the gain of those bands to enhance the overall signal-to-noise ratio (SNR) and improve speech recognition in noise’.
« AutoSense OS™ 3.0 can activate sound cleaning features based on the listener’s sound environment?.
 SoftVoice can optimize audibility of soft environmental sounds by removing system noise, and in particular, the noise introduced by the microphone(s)3.
* Input dynamic range (IDR) coupled with automatic gain control can provide access across a wide intensity range of acoustic inputs including soft sounds*.
* To date, no published studies have examined the effect of IDR and T-level settings on speech understanding in Advanced Bionics CI recipients who use these technologies with Marvel Cl sound processors.

AIM 1: to evaluate the impact of the following on speech recognition at soft levels: AlIM 2: to evaluate the impact of the following on speech recognition in noise:
(1) input dynamic range (IDR), (2) threshold (T) levels (10% vs measured), (3) SoftVoice (SV) (1) input dynamic range (IDR), (2) threshold (T) levels (10% vs measured), (3) ClearVoice (CV)

Soft Level Speech (CNC words' — 45 dBA) i — Speech in Noise (65 dBA classroom noise, AzBio
12 females, 9 males, ages 16-79 years (mean age 48.8) Sentences6 at individualized SNR)

40 dB IDR 60 dB IDR 80 dB IDR At least 6 months of Cl use experience (range 1y8m-21y7m)
14 bilateral, 3 unilateral, 4 bimodal
18 participants used Optima-S programming strategy
¥ Testing completed with preferred CI ear (right ear = 13) with
participant’s preferred program (all used measured T-levels) |
and Marvel Cl sound processor.
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« Ambient noise level: ~32 dB A
* Reverberation time (RT60): 0.4 sec

Group Results and Conclusions: *The Baseline condition in 60 dB IDR plot represents speech recognition with AutoSense and ClearVoice off.*

Best performance was achieved using a 60 dB IDR with SoftVoice enabled.
IDR of 60 dB or higher was most appropriate for participants. Group Results and Conclusions:

Measuring T-levels did not have a statistically significant effect at the group level using 60 or 80 dB IDR, — .
but did improve results at 40 dB IDR. AutoSense Calm Situation (T-mic/RES) AutoSense Speech in Noise Setting . Best performance observed at 60 dB IDR with AutoSense OS 3.0 & ClearVoice enabled.

Use of 40 dB IDR is not recommended. with CV ON at default (UltraZoom with SNR Boost)  AutoSense OS 3.0 significantly improved speech understanding in noise, with and without ClearVoice.

SoftVoice should be enabled, especially for new recipients. Input Dynamic T-level Soft Voice (SV) * Increasing IDR to 80 dB may be beneficial to some and detrimental to others.
: Magnitude of ClearVoice effectiveness likely impacted by noise type used in the present study.
Range (IDR) settings Input Dynamic Clear Voice (CV) gnitu ' v IKely Imp y noise type u l P udy

Individual data: Effect of IDR on recognition of soft speech gg 18;/0 gm 82 Range (IDR) Default = Medium
0

With Ts set to 10% of M levels and SoftVoice ON 10% of M ON
40 to 60 dB IDR: 20 out of 21 participants’ scores improved, 9 of 21 improved significantly’ 40 10% of M OFF
40 to 80 dB IDR: 20 out of 21 participants’ scores improved; 9 of 21 improved significantly’ 60 10% of M OFF 60 ON- Default

60 to 80 dB IDR: 10 out of 21 participants’ scores decreased, 8 improved, 3 remained the same, 1 improved 10% of M OFFE
significantly (26% to 62%)" 40 Measured ON _ ON-Default With ClearVoice set to ON vs. OFF
60 Measured ON 40 OFF « 40 dB IDR: 8/ 21 participants improved with CV on, 1 improved significantly, 4 decreased significantly®

Measured ON « 60 dB IDR: 12/ 21 participants improved with CV on, 3 showed significant improvement®
40 to 60 dB IDR: 18 out of 21 participants’ scores improved, 1 did not change, 3 of 21 improved significantly’ . _ g : : S : .
40 to 80 dB IDR: 20 out of 21 participants’ scores improved, 9 of 21 improved significantly’ 40 Measured 60 OFF 80 dB IDR: 13 /21 participants improved with CV on, 3 showed significant improvement

60 to 80 dB IDR: 7 out of 21 participants’ scores decreased, 13 improved, 1 remained the same, 4 of 21 60 Measured _ OFE
improved significantly’ Measured

Individual data: Effect of ClearVoice on speech recognition in noise

40 ON- Default With ClearVoice set to ON (medium strength)
40 to 60 dB IDR: 6 out of 21 participants improved significantly®, no significant change in others
60 to 80 dB IDR: 2 out of 21 improved significantly, 5 showed a significant reduction®

W|th Ts set to 10% of M and SoftVoice OFF
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