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The Incredible Popularity and Sales 

of OC instruments certainly seem to 

suggest their great, buté

¾ Are OC hearing aids for everybody?

·What are the fitting limits?

¾Can we predict who might prefer OC BTE 

versus traditional custom (TC) instruments 

(e.g. ITEs, ITCs)?

¾Do we give anything up when fitting OC?

¾Does OC interact with Wireless streaming?

¾Do we have to use special techniques during 

the fitting?
4



It has been suggested that open fit hearing 

aids could possibly increase the pursuit 

and use of hearing aids because of 

potential advantages related to comfort, 

occlusion, and cosmetics
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What Would You Fit?
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Max Stable Gain (Marcrum and Ricketts, 

2011): Big differences across OC products
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× Since maximum REIG is the limiting factor when considering fitting range, it 
is advocated as a more clinically relevant measure. 

× Big differences across individuals too!



VA OC Trial - Primary Study Goal 

To compare hearing aid outcomes and 

examine the factors that may lead to 

preference for traditional custom (TC) 

versus Open Canal BTE (OC) hearing 

aids with the goal of providing an 

evidenced-based selection model for 

clinicians



Methods
¾ Large multi-site crossover study

·Nashville, Mountain Home, and Bay Pines VAôs

·Recruitment goal of 96 participants per site

·Total n=288

¾ Participants fit with 3 types of hearing aids for 2 

months each

·Traditional custom (TC), receiver in the ear open fit 

(RITE), receiver in the aid open fit (RITA)

·Models had identical processing for all 3 styles

¾ Subjective and objective outcome data



Mean Thresholds for Hearing Loss 

Groups (Current VA Study)
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Average REAR, 65dB Group 3

Right ear ðBest Fit (NAL-NL1 ðFonix7000)
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Proportion of Participants Fitted Within -4 dB of 

Target at 4000 Hz as a Function of Threshold in 

dB HL
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Is This Patient an Open Candidate?

(Outside traditional OE candidacy?)
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Patient 3 REAR (Best)



Real Ear Data Summary

¾ All 3 hearing aid styles: 

·Can fit a wide range of hearing loss

·Can match to target through 2000-3000 

Hz

ÅOpen-fit BTEôs may undershoot at 4000 Hz 

but can frequently meet target even with 

substantial  hearing loss



Best Fit vs. User Fit

¾ Some participants prefer gain settings lower 

or higher than NAL-NL1 target

¾ In these cases, we allowed gain alterations 

to the participantôs preferred levels, and 

documented ñbest fitò (closest to NAL-NL1 

prior to feedback) and ñuser fitò (as worn)



User Fit
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VA Outcome Data To Date:

¾ 182 have completed the study

¾New hearing aid users: 110

¾ Previous hearing aid users: 72

¾ 176 Male

¾ 6 Female



Current Tally: Hearing Aid 

Style Selected as First Choice

#1 RITE ï86 (47%)

#2 RITA ï69 (38%)

#3 TC ï27 (15%)

85% have chosen BTE open 

over TC



Does Experience Matter?
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Does The Hearing Loss Matter?
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Subjective Outcome Measures

¾Device-Oriented Subjective Outcome Scale 

(DOSO) (Cox, Alexander & Xu, 2009). The 

DOSO is designed to measure how well hearing 

aids work in 5 sub-scales.

¾Newly developed Style Specific Scales

¾ Subjective Directional Performance

¾Completed after each trial period using the same 

form (i.e., Participants were able to see the 

rating they had given for each style).

¾ Two general data patterns.
24



Is Subjective Occlusion 

Related to Style Preference?
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Similar Pattern

¾Own Voice Quality

¾ Pleasantness

¾Convenience

¾ Fit Comfort

¾ Subjective Directional Performance
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Is Telephone Rating Related 

to Style Preference?
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Similar Pattern

¾ Speech Cues

¾ Listening Effort

¾Quietness

¾ Localization

¾ Aided Sound Quality

¾Overall Satisfaction

¾ Perceived Feedback (although the 

differences were very small)
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Subjective Data Summary

¾ In general the preferred style tended to 

receive higher ratings on many 

subjective categories. 

¾ Individuals selecting TC often provided 

similar subjective ratings for all styles, 

while those chose an OC ranked the TC 

style significantly poorer. 
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So Is There Poorer Lab Directional 

Performance in Noise for Open than TC?
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Is Aided SNR Threshold (Directional 

Performance) Related to Style Preference?
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General Conclusions

¾ The overwhelming majority of subjects 

preferred open ear BTEs over the TC 

·This held true within the range of hearing losses in 

this study, even though there was sometimes 

slightly better audibility with the TC style

¾ Style preference was reflected across a wide 

range of outcome measures. 

¾ In general pre-fitting measures were not useful 

for trying to predict preference. 

¾ In general no factors stand out as the clear 

key to preference.



RITE vs. RITA

¾ A minor preference for RITE

¾ The preference was often not strong 

(ñpretty much the sameò)

¾ Frequently participants reported there 

was little difference between the 2 BTE 

styles in terms of comfort and sound 

quality



When RITE preferredé

¾ A little smaller, less noticeable

¾ Preferred styling

¾Tubing doesnôt get clogged

¾ Some reported better sound quality



When RITA preferredé

¾ Easier maintenance and cleaning (more 

trouble to remove the dome and change 

the wax guard)

¾ Some found the RITE tubing with the 

wire harder to position properly

¾ Some found the RITE receiver bulky and 

not comfortable

¾ Some preferred the sound quality of the 

RITA



Any useful information at all for 

predicting when a person might 

prefer TC over Open BTE other 

than completing a trial? 

¾A speech recognition in noise ñbreak pointò?

¾Not as bothered by objective occlusion.

¾ Site specific data suggesting differences in 

ñhearing aid cultureò

¾ Specific Individual Issues? - More analysis to 

comeé 



Reasons for selecting the ITE

¾The BTEôs seem easier to lose, less 

secure in ears (more important for some 

active individuals, or some occupations)

¾BTEôs interfere with glasses

¾ Better rain resistance

¾Some felt ITEôs easier to put in and out

¾ Some experienced less feedback with 

the ITEôs

¾ Some preferred sound quality, less 

ñsharpò



Some Limitations é

¾ Audibility may be much more limited with some 

other OC models ïdifferent outcomes may be 

expected if audibility is too limited in OC. 

¾ The sample did not include those with 

substantial visual, cognitive, or dexterity 

impairments, all of which are relevant in 

selection of hearing aid style, e.g., for some, 

ITE may be easier to use

¾ Study sample represents typical VA patients

·Gender

·Ethnicity



Interesting Side Note: Directional 

Failure Rate (FBR) for New and 

Fitted Instruments
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Potential Equalization Problem With 

OC Fittings

¾ Sound leaking out of ear is picked up by reference 
mic

¾ Sound leaking out of ear may be greater than the 
input to reference mic from loudspeaker

¾ Reference mic thinks it is output from 
loudspeaker, and so loudspeaker output to ear is 
then turned down

¾ The result will be less measured hearing aid 
output (and gain) than is actually present.

¾ Complaint? When I match targets with OC, 
patients complain that is too sharp/harsh.
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An OC Over-fit Using Concurrent Equalization 
(input = real speech @ 65 dB SPL; hearing aid gain ~34 dB)

16 dB

Concurrent 

Stored



Test OC products with hearing aid 
turned off during Probe-mic calibration
and the Probe-mic systemôs reference 
mic turned off during verification 
(stored equalization - some probe 
microphone manufacturers refer to 
this as ñopenò testing).  The more gain 
employed, the bigger the ñmistakeò will 
be using concurrent (real time) 
equalization.

43

Concurrent versus Stored Equalization When 
Verifying OC

It is appropriate to attempt to verify the REAR of open canal style 
hearing aids against traditional targets using modern probe 
microphone techniques. You just have to use the right technique.



OC Fitting Procedures in a Few 

Real Ear Systems

¾ Audioscan (Choose ñOpenò and Equalize) 

·Verefit and RM 500SL (software Version 2.8 and 

above) ïnot available in RM 500 classic.

¾ Frye (disable reference microphone) ïYou 

STILL MUST LEVEL!

·Fonix 7000, FP35, even in the old Fonix 6500

¾Med Rx Avant (Choose Open Fitting)

¾ software version 2.0 and above. 

¾GN Otometric Aurical (latest software 

versions)
44



Disable Reference Microphone (Frye 7000)



Disable Reference Microphone 

(MedRxAvant)

Click Open Fit and Select 

Calibrate 



Disable Reference Microphone (Verifit)



Equalize, Level or Calibrate 

(Depending on the System)

After 
Equalization 
the 
reference 
mic is 
disabled



After Equalization the 

Patient Cannot Move!

The Curious Engineer The Slacker



Then Present the Signal and Measure 

REAR (Or REAG for calculation of REIG)


