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Just Preaching to the Choir! 

-- Children with hearing loss often struggle to understand speech in noise 

-- Children are routinely exposed to moderate to high levels of noise 
Crukley, Scollie, & Parsa, 2011 

-- Difficulty in noise can cause psychosocial, emotional and academic deficits 



How do we help? 
Remote Microphone 

Noise Reduction Adaptive Directional 



Fact or Fiction? 



Adaptive Noise Management Technology 
Is it good for kids?  

Basing decisions upon evidence… 



Road Map 
 

• Hearing Aid Technologies to Improve Communication in Noise 
– Review of Published Research  

• Noise Reduction Processing 
• Directional Microphones 

 

• New research on adaptive noise management technology 
designed for children 
 

• Should we use adaptive noise management technologies with 
children? 
 

• Clinical considerations… 
 
 

Audibility is king! Intelligibility is queen! 

Comfort, sound quality, fatigue, & cognitive load are also royalty! 
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NOISE REDUCTION IN 
CONTEMPORARY HEARING AIDS 



Noise Reduction 
• Classifies the input as either speech or 

noise 
 

• Reduces gain in channels in which the 
input to the aid is primarily noise (i.e., 
unfavorable SNR) 
 

• Wide variety in implementation of NR 
across manufacturers 
 

• Studies with adults  
– no change in speech recognition 
– Improvement in noise tolerance, 

listening ease, comfort, and cognitive 
load (Bentler, 2005) 

– Kochkin (2009) found great value 
associated with noise reduction 



Stelmachowicz et al., (2010) Ear and Hearing 

• 16 children with mild to 
moderately severe HL 
– 8: 5-7 years old 
– 8: 8-10 years old 

 
• Evaluated speech 

recognition in noise with 
and without NR (-6 dB) 

Overall, NR use resulted in no change in speech recognition in noise 



Stelmachowicz et al., (2010) Ear and Hearing 

• 16 children with mild to 
moderately severe HL 
– 8: 5-7 years old 
– 8: 8-10 years old 

 
• Evaluated speech 

recognition in noise with 
and without DNR (-6 dB) 

Overall, NR use resulted in no change in speech recognition in noise 

 
Other studies examining auditory performance for school-aged  

children have also shown no degradation in speech recognition in  
noise with the use of NR. 

 
 

-- Auriemmo et al. (2009), J American Acad Audiology 
--Pittman (2011a), J Speech Language Hearing Research 
-- Pittman & Hiipakka (2013), J American Acad Audiology 

Gustafson et al. (2014), Ear and Hearing 
 
 
 



Pittman (2011b) J Speech Language Hearing Research 

• 41 children with NH 
 

• 26 children with mild to 
moderately severe HL 
 

• 8-9 years old and 11-12 years 
old 
 

• Evaluated ability to learn 
“nonsense” words associated 
with a picture 
 

• With and without NR (-7 dB) 



Pittman (2011) J Speech Language Hearing Research 

 
• Older children 

outperformed younger 
children 
 

• Older children performed 
better with NR 

NR may improve novel word learning as well as tolerance of noise 

Gustafson et al. (2014) also found shorter  
verbal response time with use of NR 



Scollie et al., 2016 

 
• Measured NR with clinical 

systems (e.g., Verifit) and 
research system for seven 
different hearing aids in order to 
describe variation in behavior of 
NR in modern hearing aids and 
with verification of NR by 
modern hearing aid analyzers  
 



Scollie et al., 2016 
Considerable variability in NR as a function  

of hearing aid and as a function of test signal 
Considerable variability in  
magnitude and speed of NR 

Noise reduction magnitude ranges from 0 to 37 dB 



                     

                        



Noise Reduction for Children 

• Inspired by  
– Stelmachowicz et al (2010) 

 

 
– McCreery (2011) – AudiologyOnline.com 

 
 



Gain Reduction – Noise Only 
“High-End Hearing Aids” – Moderate HL 

Pediatric Default NR Setting 
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Gain Reduction – Speech + Noise  
“High-End Hearing Aids” – Moderate HL 

Pediatric Default NR Setting 

Freq (Hz) 

G
ai

n 
Re

du
ct

io
n 

(d
B)

 

No Gain  
Reduction 

No Gain  
Reduction 

p < .05 – Main Effect of Manufacturer 

Brand A Brand B Brand C Brand E Brand D 
                  

Wolfe, unpublished 


Chart1

		Oticon		Oticon		Oticon		Oticon		Oticon

		Phonak		Phonak		Phonak		Phonak		Phonak

		Sonic Innovations		Sonic Innovations		Sonic Innovations		Sonic Innovations		Sonic Innovations

		Starkey		Starkey		Starkey		Starkey		Starkey

		Widex		Widex		Widex		Widex		Widex



250

500

1000

2000

4000

0

0

0

0

0

0

0

0

0

0

2

2

5

7

6

0

0

0

2

2

4

5

10

8

3



Sheet1

				250		500		1000		2000		4000

		Oticon		0		0		0		0		0

		Phonak		0		0		0		0		0

		Sonic Innovations		2		2		5		7		6

		Starkey		0		0		0		2		2

		Widex		4		5		10		8		3

				To resize chart data range, drag lower right corner of range.







Scollie et al., 2016 

NR magnitude varied by type of signal and by hearing aid analyzer 



Does NR “work” for children?”  
 

• Yes! 
 

• At the very least, when implemented 
correctly, it seems to result in no degradation 

in speech recognition 
 

• It may improve listening ease, comfort, 
cognitive load, fatigue, & novel word learning 

Take-home Point! 



Should we use NR with our youngest children?  

• Yes 
 

• But we should attempt to verify that gain will 
not be reduced when audible speech is 

present 
 

• We need standardized measures (and signals) 
to verify the effect of NR for noise-only 

conditions and for speech-in-noise conditions 
 

Take-home Point! 



Directional Technology for Children 

 
• Experts are divided as to whether directional technology should 

be used with young children 
 
 

• Historically, guidelines have varied in recommendation for 
use/non-use of directional technology in children 

 
– Ontario Infant Hearing Program Amplification Protocol (2014) 

– American Academy of Audiology Pediatric Amplification Guideline (2013) 
– Australian National Protocol for Paediatric Amplification (King, 2010) 

– Harvey Dillon’s Hearing Aids textbook (Dillon, 2012) 

 
 



…infants and young children should routinely be fit with  
advanced directional microphones. 



 
 

• What about the evidence? 



 
 

• There’s basically no evidence directly 
supporting the benefits of directional use with 

infants and young children! 



Ricketts & Galster (2007) American J of Audiology 

• Evaluated speech 
recognition in 26 school-age 
children with mild to 
moderate HL 
 

• Simulated classroom 
environment 
 

• Directional vs. 
Omnidirectional 
 

• Signal from front and signal 
from behind 

Directional amplification reduced performance when signal arrived from behind 



Todd Ricketts at Sound Foundations 

• Directional mode was judged to be optimal 
– 30% of a traditional classroom setting  
– 40% of special classrooms (e.g., music, art) 
– 83% of lunch situations  

• No research examining children’s experiences with 
adaptive noise management technology 

• Adaptive directional technology is probably 
appropriate for school-age children with hearing loss  



 
 

• New Study of Automatic Noise Management 
Technology Designed for Children 

Inspired by research of Manuela Feilner that resulted  
in automatic scene classifier designed for children 



Automatic Noise Management  
Technology for Children 

• 15 Children 
– Moderate to severe hearing loss 

• Pure Tone Average (Better Ear): 53.9 dB HL 

– Ages 9-14 y.o. (mean = 12 y.o.) 
 

• Compared performance across 3 conditions:  
– Default pediatric program (Real Ear Sound)  
– Automatic, adaptive noise management (AutoSense)  
– Manual noise management (e.g., Speech in Noise) 



Mean Audiogram 



Automatic Noise Management  
Technology for Children 

• Phonak Audeo V90 hearing aids fitted to DSL v5.0 target 
 

• Children wore hearing aids for 2-4 weeks with default 
pediatric program & automatic program 
 

• Phase 1 
– Speech recognition in noise across three technology conditions 

• Phase 2 
– 4-week real-world trial with journaling to capture technology 

preference in everyday use 

• Phase 3 
– Speech Intelligibility Rating Index (Cox & McDaniel, 1989) 



Automatic Noise Management  
Technology for Children 

• AzBio Sentences (Spahr et al., 2012) & 
Classroom Noise (Schafer & Thibodeau), 
2006) 
 

• Four Acoustic Situations (Pearsons et al., 1977) 

– Speech in Noise  
• Speech: 60 dBA/Noise: 55 dBA 

– Speech in Loud Noise 
• Speech: 72 dBA/Noise: 70 dBA 

– Car 
• Speech: 55 dBA/Noise: 50 dBA 

– Quiet 
• Speech: 60 dBA 

• Three Hearing Aid Programs 
– RES vs. Manual vs. AutoSense 
– Double blinded – Counter-balanced 

SPEECH 

NOISE 



Automatic Noise Management  
Technology for Children 

• Journal (2-4 Weeks) 
– 2 Programs 

• Adaptive Noise Management 
• Real Ear Sound & Minimal DNR 

 
• Indicate Program Preference 

(at least twice per condition) 
– Cafeteria 
– Classroom 
– Restaurant 
– Car 



Automatic Noise Management  
Technology for Children 

• Speech Intelligibility Rating 
Index (Cox & McDaniel, 
1989) 
– Speech in Noise 

• Speech from 0o 

• Speech from 180o /Front Facing 

• Speech from 180o /Face Toward 
Preferred Direction 

– Speech in Loud Noise 
• Speech from 0o 

• Speech from 180o /Front Facing 

• Speech from 180o /Face Toward 
Preferred Direction 

 



• 3 Hearing Aid Programs: 
1. Calm: minimal noise reduction; microphone mode set to Real Ear Sound (RES), 

which mimics natural directionality of the ear  
 

2. AutoSense OS: contains an environmental classifier to select the noise 
management technologies that would optimize hearing performance (e.g., in 
noisy situations, adaptive directional mode active, and gain attenuation provided 
by noise reduction (NR) processing).   
 

3. Manual directional program:  Condition-specific that was manually selected by 
the clinician.   
– Speech in Quiet: NR set to weak setting, microphone set to RES 
– Speech in Noise: NR set to weak, microphone set to UltraZoom (adaptive beamformer)  
– Speech in Loud Noise: NR set to moderate, microphone set to StereoZoom, (binaural 

beamforming) 

Automatic Noise Management  
Technology for Children 



Dual-Mic Directional 
• Most all modern hearing 

aids and CI sound 
processors use single-ear, 
dual-mic directional systems 

• These are known as 1st-
order directional systems 



Higher-order Directional Systems 
• The output of more than two 

mics may be combined to form 
higher-order directional systems 

• 3 mics = 2nd Order; 4 mics = 3rd 
order; and so on… 

• Higher order directional systems 
possess greater noise attenuation 



Binaural Beamformer 
• The output of the dual-

mic directional system 
of each ear may be 
combined to form a 
four-mic beamformer 

• 3rd-Order System 
• This type of system 

allows for greater focus 
toward front axis and 
more attenuation of 
sounds from sides and 
behind 



• 3 Hearing Aid Programs: 
1. Calm: minimal noise reduction; microphone mode set to Real Ear Sound (RES), which 

mimics natural directionality of the ear  
 

2. AutoSense OS: contains an environmental classifier to select the noise management 
technologies that would optimize hearing performance (e.g., in noisy situations, 
adaptive directional mode active, and gain attenuation provided by noise reduction 
(NR) processing).   
 

3. Manual directional program:  Condition-specific that was manually selected by the 
clinician.   
– Speech in Quiet: NR set to weak setting, microphone set to RES 
– Speech in Noise: NR set to weak, microphone set to UltraZoom (adaptive 

beamformer) – 1st-order Dual Mic 
– Speech in Loud Noise: NR set to moderate, microphone set to StereoZoom, 

(binaural beamforming) – 3rd-order Binaural Beamformer 

Automatic Noise Management  
Technology for Children 
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Automatic Noise Management  
Technology for Children 
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Chart1

		NOISE (+5 dB SNR)		NOISE (+5 dB SNR)		NOISE (+5 dB SNR)		12.5417484644		9.6902794156		7.1111308396
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1st visit

		Name		Speech in Noise						Speech in Loud Noise						Speech in Car						Speech in Quiet				CNC words

				RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		60 dBA		50 dBA

		C Macgowan		70		75		84		52		53		78		88		88		94		93		92

		Jude Black		69		92		89		49		80		81		75		86		60		93		97		100		88

		Charles Brady		58		79		85		28		73		83		86		84		79		91		93		100		80

		Chloe Shelton		63		81		81		29		61		66		84		94		93		96		92		92		84

		Z Burlison		59		90		99		9		60		60		92		94		94		92		89		88		72

		Marvin James Sanders		61		76		74		13		59		55		82		90		89		90		96		80		76

		L McKenzie		62		71		86		55		76		75		76		88		87		81		85		92		80

		M Foster		47		77		89		17		38		46		82		85		83		95		93		82		60

		Akilah Dixon		29		73		61		10		14		28		62		68		77		66		77		80		52

		James Jayce Martin		80		90		91		51		74		79		91		90		90		89		85

		Easton Voto		60		86		92		53		90		88		92		94		99		97		98

		J Barefoot		59		79		82		52		71		75		83		84		77		83		84

		AVERAGES		59.75		80.75		84.4166666667		34.8333333333		62.4166666667		67.8333333333		82.75		87.0833333333		85.1666666667		88.8333333333		90.0833333333		89.25		74

		STD DEV		12.5417484644		7.1111308396		9.6902794156		18.9440963859		20.5003695458		17.6678101402		8.6142060258		7.0769579152		10.7011752399		8.6532530229		6.25893301		8.2071397488		12.2823915773

				RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		60 dBA		50 dBA

				Speech in Noise						Speech in Loud Noise						Speech in Car						Speech in Quiet				CNC words

																NOISE (+5 dB SNR)		LOUD NOISE (+2 dB SNR)		CAR NOISE (+5 dB SNR)		Quiet

												REAL EAR SOUND				59.75		34.8333333333		82.75		88.8333333333

												MANUAL DIRECTIONAL				84.4166666667		67.8333333333		85.1666666667

												ADAPTIVE DIRECTIONAL				80.75		62.4166666667		87.0833333333		90.0833333333

																NOISE (+5 dB SNR)		LOUD NOISE (+2 dB SNR)		CAR NOISE (+5 dB SNR)		Quiet

												REAL EAR SOUND				12.5417484644		18.9440963859		8.6142060258		8.6532530229

												MANUAL DIRECTIONAL				9.6902794156		17.6678101402		10.7011752399

												ADAPTIVE DIRECTIONAL				7.1111308396		20.5003695458		7.0769579152		6.25893301





1st visit

								12.5417484644		9.6902794156		7.1111308396

								18.9440963859		17.6678101402		20.5003695458

								8.6142060258		10.7011752399		7.0769579152

								8.6532530229				6.25893301
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ADAPTIVE DIRECTIONAL



2nd visit

		Name		Speech in Noise- 180 faced front (%)				Speech in Loud Noise 180 faced front (%)						SIR- Speech in noise 0 deg						SIR- Speech in noise 180 deg faced front						SIR- Speech in noise 180 faced preferred direction						SIR- Speech in loud noise 0 faced front						SIR- Speech in loud noise 180 faced front						SIR- Speech in loud noise 180 faced preferred direction

				RES		AutoSense		RES		AutoSense				RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual

		C Macgowan		67		57		27		25				10		10		10		10		8		10		10		10		10		5		10		7		10		7		5		10		10		10

		Jude Black		93		83		53		54				10		10		9		9		8		7		10		10		9		7		8		9		6		7		7		7		8		8

		Charles Brady		86		69		55		38				8		9		9.5		9.5		10		10		10		10		9		8		8		9		8		8		9		10		10		10

		Chloe Shelton		59		34		44		23				9		10		10		9		8		10		9		9		9		6		5		10		9		6		9		10		8		9

		Z Burlison		59		25		0		0				10		10		10		6		9		10		9		10		9		10		10		10		4		2		4		6		7		8

		Marvin James Sanders		62		74		29		0				10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10

		Landon McKenzie		78		66		48		46				10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10

		M Foster		66		69		39		38				9		10		8		10		8		7		8		8		9		10		10		9		9		4		9		10		10		6

		Akilah Dixon		22		22		1		1				8		8		10		8		6		6.5		5		8		9		2		5		3		3		1		3		4		6		5

		James Jayce Martin		72		68		52		40				6		9		9		8		10		10		8		8		9		7		9		7		8		5.5		8		7		9		9

		Easton Voto		79		51		47		44				10		10		9		9		3		9		10		10		8		9		9		10		1		9		7		6		9		9

		J Barefoot		62		51		60		29				10		10		10		9		8		7		10		10		10		9		10		10		9		8		7		10		9		10

		AVERAGES		67.0833333333		55.75		37.9166666667		28.1666666667				9.1666666667		9.6666666667		9.5416666667		8.9583333333		8.1666666667		8.875		9.0833333333		9.4166666667		9.25		7.75		8.6666666667		8.6666666667		7.25		6.4583333333		7.3333333333		8.3333333333		8.8333333333		8.6666666667

		STD DEV		17.9162614471		19.7397844697		20.0610809703		18.9056669394				1.2673044646		0.6513389473		0.6556860853		1.1766349039		2.0375267241		1.5094399925		1.505042031		0.9003366374		0.6215815605		2.4908925016		1.8748737331		2.1033883199		3.0488447887		2.919046648		2.3094010768		2.1881222059		1.3371158468		1.6696942199

				RES		AutoSense		RES		AutoSense				RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual		RES		AutoSense		Manual

				Speech in Noise- 180 faced front (%)				Speech in Loud Noise 180 faced front (%)						SIR- Speech in noise 0 deg						SIR- Speech in noise 180 deg faced front						SIR- Speech in noise 180 faced preferred direction						SIR- Speech in loud noise 0 faced front						SIR- Speech in loud noise 180 faced front						SIR- Speech inloud noise 180 faced preferred direction





Demographics

		Name		DOB		AGE				RIGHT																LEFT

										250		500		1000		2000		3000		4000		6000		8000		250		500		1000		2000		3000		4000		6000		8000

		C Macgowan		4/18/03		13 , 5		12.50		50		60		60		60		55		45		45		25		65		75		75		75		75		75		70		70

		Jude Black		8/12/03		13 , 2		12.17		40		45		65		65		60		60		60		50		40		50		60		65		60		60		50		40

		Charles Brady		2/1/04		12 , 8		11.67		35		40		45		55		50		50		45		45		35		35		45		50		50		50		50		50

		Chloe Shelton		3/25/04		12 , 6		11.58		50		60		65		70		70		65		75		85		45		55		60		65		60		60		65		75

		Z Burlison		9/29/01		15 , 0		14.00		40		50		55		70		70		70		70		65		40		45		60		65		70		70		60		50

		Marvin James Sanders		11/19/00		15 , 10		14.92		35		45		50		60		55		55		60		60		40		45		55		55		55		55		60		60

		Landon McKenzie		5/3/06		10 , 5		9.42		35		45		45		40		40		40		30		35		35		45		55		50		45		40		30		25

		Madison Foster		5/10/05		11 , 5		10.42		50		55		60		55		55		50		40		30		45		55		60		60		60		50		40		45

		Akilah Dixon		2/20/03		13 , 7		12.67		50		50		55		45		55		80		70		60		60		85		75		90		85		80		65		65

		James Jayce Martin		3/5/01		15 , 7		14.58		25		40		75		75		70		70		60		45		30		40		80		75		70		65		55		35

		Easton Voto		4/26/02		14 , 5		13.50		25		40		50		60		55		55		50		50		25		40		55		60		55		55		50		45

		J Barefoot		11/18/04		11 , 10		10.92

								12.36		39.5454545455		48.1818181818		56.8181818182		59.5454545455		57.7272727273		58.1818181818		55		50		41.8181818182		51.8181818182		61.8181818182		64.5454545455		62.2727272727		60		54.0909090909		50.9090909091

								1.68





Notebook

				Cafeteria																Home																Car																Restaurant

				1st								2nd								1st								2nd								1st								2nd								1st								2nd

				Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most		Best Sound		Most comfortable		Understand speech best		Noise go away the most

		Chase Macgowan		1		0		1		0		1		1		1		1		-2		2		2		-1		-1		2		2		-1		0		2		0		2		0		2		0		2		2		2		2		2		2		2		2		2

		Jude Black		-1		-1		1		0		0		0		-1		-1		-1		0		1		-1		-1		0		-1		0		-1		-1		0		-2		-1		1		0		-1		-2		0		-2		-1		-2		0		-1		-1

		Charles Brady		-1		1		-1		1		1		1		1		1		-1		1		1		1		1		1		-1		1		-1		1		-1		1		-1		1		1		1		-1		-1		-2		2		1		1		1		1

		Chloe Shelton		0		2		1		0		1		2		1		-1		1		2		1		-2		1		0		1		-1		0		1		1		-1		0		1		1		0		1		-1		0		-2		-1		2		0		-1

		Z Burlison

		Marvin James Sanders		1		0		2		1		-2		0		1		2		-1		0		1		1		0		1		2		1		0		1		-1		2		2		0		1		1		-1		2		1		-1		0		1		0		0

		Landon McKenzie		2		2		-1		2		2		2		-2		2		2		2		-2		2		2		2		-2		2		2		1		0		2		2		2		-2		2		2		1		2		1		2		1		2		1

		Madison Foster		-1		0		1		-1		0		0		1		-1		-1		0		0		0		0		1		1		0		1		-1		1		0		1		0		1		0		0		0		0		-1		0		0		0		-1

		Akilah Dixon		-2		-2		-2		2		-2		-2		-2		2		-2		-2		-2		-2		-2		-2		-2		2		1		2		2		1		2		2		2		2		-2		-2		-2		-2		-1		-1		2		2

		James Jayce Martin		2		2		-1		0		1		2		0		-1		-2		2		0		-1		2		0		-1		-2		2		2		-1		1		2		2		-2		1		-2		2		0		-1		-2		2		0		0

		Easton Voto		1		1		0		2		1		2		1		2		0		0		1		2		0		1		1		2		1		1		1		1		1		1		1		0		-1		-1		-2		-2		-2		-2		0		-2

		J Barefoot		0		2		2		-1		0		2		2		-1		0		1		-1		2		0		1		-1		2		2		0		-1		1		2		0		-1		1		1		0		2		-1		1		0		2		-1

		AVERAGES		0.1818181818		0.6363636364		0.2727272727		0.5454545455		0.2727272727		0.9090909091		0.2727272727		0.4545454545		-0.6363636364		0.7272727273		0.1818181818		0.0909090909		0.1818181818		0.6363636364		-0.0909090909		0.5454545455		0.6363636364		0.8181818182		0.0909090909		0.7272727273		0.8		1.2		0.3		0.8		-0.2727272727		0.1818181818		-0.0909090909		-0.5454545455		-0.1818181818		0.5454545455		0.7272727273		0

		A is a lot better = 2

		A is a little better = 1

		A is the same as B = 0

		B is a little better = -1

		B is a lot better = -2





Notebook Comments

				Cafeteria		Home		Car		Restaurant

		Chase Macgowan		They both make the noise go away. A is slightly better than B  because  is  makes the  noise go away and it makes the speech better.		A is better than B because it makes the speech better. I like A because it is very comfortable and I can understand speech much better.		I like A better than B because it makes the noise go away. I like them both because they make the speech better. They are equal because both sounds best.		A is the best overall. A feels more comfortable. A sounds best overall.

		Jude Black		A is more [comfortable] in cafeteria because I am used to that sound.		I am starting to get used to this! I am starting to love it!		The car is interesting..i can't put my finger on it.		B was very good in an indoor restaurant.

		Charles Brady		Program is my preferred setting for the cafeteria. It allows me to eat with enough quiet to focus. I can hear enough to pay attention but not bad enough so my eardrums rattle! Program B is louder and makes it more likely to hear constant murmuring. Thank you so much for these hearing aids! :)   COMMENT 2: I like A better because it is quieter. I dislike B because it is noiser. These hearing aids are really aiding me in life. Thank you :)		These hearing aids are awesome! I like setting A. I like setting A because it is more muffling than B. Setting B is good, but it concentrates sound more which can be loud. Thank you for these hearing aids! I love them :)  COMMENT 2: I like setting B better because it allows me to hear all the conversations in the house. Setting A focuses on one particualy sound, while setting B takes it all in.		It is great having these hearing aids! I love them! Setting A is better becase this report that done on a bus. Which is not quiet. Setting B is louder which can be distracting on a bus while trying to read.   COMMENT 2: I like setting A most. It is quieter and more sound-muffling, specially on a bus. Setting B hurts my ears on the bus.		I liked setting A more because it shuts out the majority of the babble in the restaurant. Setting B does the exact  opposite, but I still like them both. Thank you so much for these new hearing aids! :) COMMENT 2: Setting A is quieter which I like. Setting B is louder which is fine in class, but can be loud in a restaurant. Setting A and Setting B are both good, but setting A is better for louder environments. Setting A will be used more frequently. I like these new hearing aids :-)

		Chloe Shelton		A is more [comfortable] in cafeteria because I am used to that sound.		I couldn't hear as well with B than with A.  I like B better when [ther's] not a lot of noise		No comments.		Restaurants have a lot of noise. I think A is a littler bit better than A.

		Z Burlison

		Marvin James Sanders

		Landon McKenzie		n/a

		Madison Foster

		Akilah Dixon		I liked program B better. It increased the noise better than program A that made the right hearing aid quieter and the left louder.		Program A makes the sounds lower than B. I like program B. I can hear speech better.		I liked program A in car. I can understand speech better		Program B sounds better than A but A takes all the noise away.

		James Jayce Martin		No comments.		No comments.		No comments.		No comments.

		Easton Voto







Automatic Noise Management  
Technology for Children 

Wolfe et al, in press, JAAA 
• Design – Test Session 2: 

 Examined effects of directional  
technology when the talker is behind the  
listener (speech at 0 vs. 180° azimuth)  

 Speech intelligibility ratings & journals 
• Session 2 Results:  
 Speech at 0 better than speech at 180 
 AutoSense better than RES for in the 

speech at 0 condition 
 RES better than AutoSense in 180 

conditions 



• Speech Intelligibility Ratings: 
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Automatic Noise Management  
Technology for Children 

Wolfe et al, in press, JAAA 
• SIR Results:  
• Similar ratings, except 2 significant 

differences:  
– 1. AutoSense better than RES for 

Noise (Speech 0°, facing front)  
– 2. Directional better than RES for 
– Loud Noise (Speech at 0°, facing  
      front)  

 



• Participant Journals:  
– Completed after field trial to compare 

AutoSense & RES 
– Ratings provided 4 situations: cafeteria, car, 

home, and restaurant 
– Rated 2 occurrences for each situation 
– A = AutoSense; B = RES (Counter-balanced) 
– AB = 2 
–  AB = 1 
– AB = 0 
– BA = -1 
– BA = -2 

Automatic Noise Management  
Technology for Children 



Most participants preferred  AutoSense (positive ratings) over RES 

Automatic Noise Management  
Technology for Children 

Wolfe et al, in press, JAAA 



Most participants preferred  AutoSense (positive ratings) over RES 

Automatic Noise Management  
Technology for Children 

Wolfe et al, in press, JAAA 

Not a single child preferred the pediatric default over AutoSense 



Automatic Noise Management  
Technology in Children: Journal Experience 

Charles 
11 years-old 



Automatic Noise Management  
Technology in Children: Journal Experience 



Do adaptive directional mics “work” for children?”  

• Yes! 
 

• Research conclusively shows that they can improve speech 
recognition in noise when the signal arrives from the front 

 

• They may degrade speech recognition for signals arriving from 
behind (Ching et al., 2009; Ricketts & Galster, 2007) 

– But our most recent research suggests the benefits may outweigh the 
detriments when designed for pediatric use 

 

• There is no evidence supporting their efficacy for infants and 
young children 

– More research is needed! 

Take-home Point! 



Should we use adaptive directional amplification with children?  

• Possibly 
 

• Unlikely to be beneficial for infants birth through 9-12 months 
 

• Most likely to be beneficial and well-received for school-aged 
children 

– Can they report on experiences? 
– Do they understand rationale behind directional use? 

• Look toward the front when listening 
 

• More research is needed to develop and determine whether 
adaptive directional microphones limit access to speech for 

toddlers and pre-school aged children 

 

Take-home Point! 



Summary 
• Adaptive noise management technology designed for school-

age children appears to be beneficial with limited detriment 
– Children seem to prefer it 
– Future research will delineate which technologies provide most 

subjective benefit 

• Pediatric audiologists must be aware of the operation of 
adaptive noise management technologies available in hearing 
aids selected for children 
– These technologies can behave quite differently across manufacturers 

• When possible, verification of noise management technologies 
should be completed 

• Validation should also be completed 
– Aided speech recognition assessment 
–  Questionnaires (PEACH; APHAB; SSQ-C; OIHP-ABQ, etc.) 

Take-home Point! 
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Presentation Notes
DELETE THIS ONE BECAUSE YOU HAVE A SIMILAR SLIDE AT THE BEGINNING.  You could go ahead an thank those involved on that first slide.



Thank you for your attention!!! 

www.heartsforhearing.org 

Shoot for the moon! 


	More Than Just the Teacher: Evaluation of Noise Management Technologies Designed to Optimize Hearing Performance Across All Environments
	Just Preaching to the Choir!
	How do we help?
	Fact or Fiction?
	Adaptive Noise Management Technology�Is it good for kids? 
	Road Map
	Noise Reduction In contemporary hearing aids
	Noise Reduction
	Stelmachowicz et al., (2010) Ear and Hearing
	Stelmachowicz et al., (2010) Ear and Hearing
	Pittman (2011b) J Speech Language Hearing Research
	Pittman (2011) J Speech Language Hearing Research
	Scollie et al., 2016
	Scollie et al., 2016
	Slide Number 15
	Noise Reduction for Children
	Gain Reduction – Noise Only�“High-End Hearing Aids” – Moderate HL
	Gain Reduction – Speech + Noise �“High-End Hearing Aids” – Moderate HL
	Scollie et al., 2016
	Does NR “work” for children?” 
	Should we use NR with our youngest children? 
	Directional Technology for Children
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Ricketts & Galster (2007) American J of Audiology
	Todd Ricketts at Sound Foundations
	Slide Number 28
	Automatic Noise Management �Technology for Children
	Mean Audiogram
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Dual-Mic Directional
	Higher-order Directional Systems
	Binaural Beamformer
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology for Children
	Automatic Noise Management �Technology in Children: Journal Experience
	Automatic Noise Management �Technology in Children: Journal Experience
	Do adaptive directional mics “work” for children?” 
	Should we use adaptive directional amplification with children? 
	Summary
	Acknowledgments
	Thank you for your attention!!!

