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The Problem 

•  Cochlear implant recipients experience 
difficulty with: 
– Understanding speech in noise. 
– Understanding speech in reverberant 

environments. 
– Understanding speech from a distance. 



Study Objective 

•  Evaluate the benefit obtained from the 
use of remote microphone hearing 
assistance technology that transmits 
directly to a cochlear implant sound 
processor via audio streaming (digital 
radio transmission). 



Subjects 
•  16 Adults 

–  Age: 
•  Range: 20-81 
•  Mean: 61.3 

–  Unilateral and Bilateral CI Users 
•  Nucleus CI24R, CI24RE, CI422, and CI512. 
•  Unilateral recipients did not use hearing aid (ear plugged). 

–  Average Duration of Hearing Loss: 33.8 
–  Average Duration of Severe to Profound Hearing Loss: 12.6 



Equipment 

Nucleus 6 Sound Processor  
(CI920) 

Cochlear Mini Mic 



Equipment 
•  Nucleus 6 sound processor programmed with 

participant’s program. 
– ASC+ADRO 
– 2:1 Mixing Ratio 
– Volume Control set to participant’s MCL 
 

•  Cochlear Mini Mic left at default setting. 



Assessment 
•  Measured sentence recognition in quiet and in noise with and without Cochlear 

Mini Mic. 
–  AzBio Sentences (Spahr et al., 2012): 

•  Presentation Level 
–  85 dBA at Mini Mic (6 inches from loudspeaker used to present 

sentences) 
–  65 dBA at location of participant 

–  Uncorrelated Classroom Noise (Schafer & Thibodeau, 2006) 
•  Quiet & Noise at 50, 55, 60, 65, 70, and 75 dBA 
•  Noise level identical at Mini Mic and at subject location 

–  One list per condition (20 sentences). 
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Equipment Setup 

Ambient Noise Level: 44 dBA Reverberation: 0.6 sec 



Results 
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RMANOVA 
•  Speech recognition was better with the Mini Mic 

compared to the Nucleus 6 alone when 
measured at competing noise levels of 50, 55, 
60, 65, & 70 dBA. 

•  Speech recognition decreased significantly with 
each 5 dB increase in classroom noise. 



Conclusions 
•  Use of the Mini Mic resulted in better sentence 

recognition in quiet and in noise. 
 
•  Although not formally described today: 

–  All subjects responded favorably to the sound quality 
of and improvement in speech recognition provided 
by the Mini Mic. 

–  Subjects did report that signal integrity was excellent 
when in the same room as transmitter. 



Extra Considerations 

–  Some subjects reported signal dropout when 
behind walls. 

–  1:1 mixing ratio should be used for children. 

–  Clinicians should prepare to spend time 
orienting recipients to the use of the Mini Mic. 



 

Thank you for your attention! 


