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People add about a thousand word forms(a word and its 

close morphological  relatives) per year. This translates to 

about three word forms per day, every day of the year 

which entails more lexical change than one might expect. 
Leach L, Samuel AG. Lexical Configuration and Lexical Engagement: When Adults Learn New Words,  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2134982/


Children with hearing loss require three times the 

exposure to learn new words and concepts because  

of reduced acoustic bandwidth compared to typical  

hearing peers 

 Dehaene (2009) 

The Auditory Brain: Conversations for Pediatric Audiologists; Carol Flexer, PhD, CCC-A, LSLS Cert. AVT 

 

http://www.audiologyonline.com/articles/auditory-brain-conversations-for-pediatric-817


A clear message helps individuals make the most out of  

every opportunity to learn new information. 

Andrea Pittman Chapter 6: To learn new things, you need a clear message 

http://www.hearingreview.com/2015/08/amplification-new-information/


Compression 
Core Feature/ Speech Guard E 5 

CR => the desired 

gain to make 

sounds audible 

 

CS => when do 

we make it audible 
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In Noise +10  
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Floating Linear Gain &  

How sounds will be processed 

Estimating signal level 

Let us consider one channel with  

accompanying level detector and gain 

Filter Guided Level Detector 

Fast Level Detector 

Difference 

Single gain  

calculation 
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Floating Linear Gain 
Speech Guard E  

Core Feature/ Speech Guard E 9 

• Slowly follows gradual input changes  

• Quickly reacts to large increases in input 

• Quickly reacts to large decreases in input 

Speech Guard E 
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Andrea Pittman et al. 2014 (JAAA):  Fast, slow and Adaptive Amplitude Compression  

Andrea L. Pittman et al. 2014 
 

 “Effects of Fast, Slow, and Adaptive Amplitude Compression on Children’s and Adult’s 

Perception of Meaningful Acoustic Information”  

Journal of American Academy of Audiology (JAAA) 

(Accepted) 

Andrea Pittman explains her study and results (short version YouTube) 

Andrea Pittman explains her study and results (long version YouTube) 

http://aaa.publisher.ingentaconnect.com/content/aaa/jaaa/2014/00000025/00000009/art00006
https://www.youtube.com/watch?v=kUO5rg-SFfI&index=10&list=PLE7A36D930FDF86CB
https://www.youtube.com/watch?v=kUO5rg-SFfI&index=10&list=PLE7A36D930FDF86CB
https://www.youtube.com/watch?v=kUO5rg-SFfI&index=10&list=PLE7A36D930FDF86CB
https://www.youtube.com/watch?v=ddrBWOUxUMM&index=9&list=PLE7A36D930FDF86CB


Study 



Test paradigm: 
12 

Background playground noise 

Stimuli: Categories: 

Andrea Pittman et al. 2014 (JAAA):  Fast, slow and Adaptive Amplitude Compression  

71 dB 

65 dB 

62 dB 



Fast, slow and adaptive amplitude compression  
Impact on the sound envelope 

Andrea Pittman et al. 2014 (JAAA):  Fast, slow and Adaptive Amplitude Compression  

SLOW 
A: 20 ms 
R: 800 ms 

FAST 
A: 10 ms 
R: 40 ms 

ADAP 
A: Var 
R: Var 

Pittman et.al. 2014 



Word categorization performance 
14 

** Children and adults with hearing loss achieved optimal performance with adaptive compression i.e. 

Speech Guard E especially in complex listening environments.  

Andrea Pittman et al. 2014 (JAAA):  Fast, slow and Adaptive Amplitude Compression  

No statistical difference 

Strong statistical 

difference! 

Clinically very strong 

result! 



Floating Linear Gain Study (independent research) 
Sensei Clinical Evidence version August 2013 15 

Every child 

benefits 
6-8% better speech 

understanding in noise 

“Using Floating Linear Gain compression to improve speech recognition of children with moderately severe hearing loss” 

Department of Hearing and Speech Sciences, Vanderbilt Clinical Trails Centre, Todd Ricketts, 

Dan Maddox Memorial Hearing Aid Research Laboratory, Nashville, TN, Oticon A/S,  

http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf


Listening effort 
16 

The benefit of speech 

guard was preserved 

when the children were 

cognitively loaded 

“Using Floating Linear Gain compression to improve speech recognition of children with moderately severe hearing loss” 

Department of Hearing and Speech Sciences, Vanderbilt Clinical Trails Centre, Todd Ricketts, Dan Maddox Memorial Hearing Aid 

Research Laboratory, Nashville, TN, Oticon A/S,  

http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf
http://cdn.system.ipapercms.dk/iPaper/Files/53dbd495-d2d3-403d-9969-6ba51a51437d.pdf?Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cDovL2Nkbi5zeXN0ZW0uaXBhcGVyY21zLmRrL2lQYXBlci9GaWxlcy8qIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoxNDczNDE4MDk0fX19XX0_&Signature=ibklXokAifP97JvdVW9qRGdbCSJeBvByMGKbu3yY2dVi-r52nmIHN2K4-3RDJQbmsEjYnfpNN9SKYyTTKd9S-cMP7IyS-4TmSqQrob41lBmeoodt~9YWZo8frT3I1X5XwQ6ebWX5Te0FtHsDat-x8RWLCAg6pAA439GevYRVBDg_&Key-Pair-Id=APKAIPGQN6BDBMBZ2LCA&response-content-disposition=inline;filename=Conference_Poster_HEAL_Conference_Como_Itally.pdf


17 Sensei Clinical Evidence v January 2014 

 

A significant speech 

recognition in noise and 

reverb advantage of 6.6 % 

was found for Sensei Pro 

above Safari and above 

linear amplification 

1.5 m 

3.5 m 

 5.5 m 

6.5 m 

0ᵒ 

Sensei Pro – Using Speech Guard E to Improve Speech Recognition” Vanderbilt Clinical Trial Center & Oticon Paediatrics - Whitepaper 2014 

Vanderbilt Clinical Trails Centre, Todd Ricketts 

Blind study 

http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web
http://www.oticon.com/~asset/cache.ashx?id=34046&type=14&format=web


Compression strategy is a vital decision in fitting a child or an adult 

with a hearing aid. The choice of strategy can influence the ability and 

the number of occasions for the hearing impaired  

     to use and learn (new) information. 



Clinical Evidence iPaper 

Relevant literature: 

 Souza (2002). "Effects of Compression on Speech Acoustics, Intelligibility, and Sound Quality." Trends in Amplification 6(4): 131 - 160. See page 

157 “Use of Compression in Children” for pros and cons of WDRC for children. Full free text (PDF) here: http://tia.sagepub.com/content/6/4/131.full.pdf+html 

 McCreery et al. (2012). "An evidence-based systematic review of amplitude compression in hearing aids for school-age children with hearing loss." 

Am J Audiol 21(2): 269-294. Read  the introduction and get an impression of how little evidence actually exists on the effect of amplitude 

compression in pediatrics. This puts into perspective the value of the data obtained in this study, not just to Oticon Peds but for children with hearing 

loss in general. Abstract at: http://aja.asha.org/cgi/content/abstract/21/2/269 

 Crukley et al. (2011). "An Exploration of Non-Quiet Listening at School." Journal of Educational Audiology 17: 23 -35. Get the details about the 

listening environments of todays children. In particular see fig. 3 and 5. 

More specific references: 

 Marriage & Moore (2003). "New speech tests reveal benefit of wide-dynamic-range, fast-acting compression for consonant discrimination in children with moderate-to-

profound hearing loss." Int J Audiol 42(7): 418-425. Abstract at: http://www.ncbi.nlm.nih.gov/pubmed/?term=New+speech+tests+reveal+benefit+of+wide-dynamic-range%2C+fast-

acting+compression+for+consonant+discrimination+in+children+with+moderate-to-profound+hearing+loss 

 Marriage et al. (2005). "Effects of three amplification strategies on speech perception by children with severe and profound hearing loss." Ear Hear 26(1): 35-47. Abstract at: 
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+three+amplification+strategies+on+speech+perception+by+children+with+severe+and+profound+hearing+loss 

 Plomp (1988). "The negative effect of amplitude compression in multichannel hearing aids in the light of the modulation-transfer function." J Acoust Soc Am 83(6): 2322-

2327. Abstract at: http://www.ncbi.nlm.nih.gov/pubmed/?term=The+negative+effect+of+amplitude+compression+in+multichannel+hearing+aids+in+the+light+of+the+modulation-transfer+function 
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