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An Evidence-Based Approach to 
Reporting Hearing Aid Benefit

Presenter: Ron Leavitt, AuD
Corvallis Hearing Center

Moderator: Gus Mueller, PhD
AudiologyOnline Contributing Editor

• Technical Assistance: 800-753-2160

• CEU Total Access members can earn credit for this 
course

o Must complete outcome measure with passing score 
(within 7 days for live webinar; within 30 days of 
registration for recorded/text/podcast formats)

• Questions?  Call 800-753-2160 or use Contact link on 
AudiologyOnline.com
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Hearing Aid Month

• Advances in Implantable Amplification Devices (#24716)                    
Brad A. Stach, PhD

• Hearing Aid Solutions for the Speech-in-Noise Problem (#24702)   
Joshua M. Alexander, PhD

• Vanderbilt Audiology’s Journal Club (#24207)                                        
Todd A. Ricketts, PhD

• An Evidence-Based Approach to Reporting Hearing Aid Benefit (#24714) 
Ron Leavitt, AuD

• Hearing Aid Technology Industry Roundtable (#24717)                 
moderated by Catherine Palmer, PhD

An evidence-based 
approach to reporting 

hearing aid benefit

Ron J. Leavitt, Au.D.
&

Nikki Clark
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There was a competition

Challenge

“The Best Fit Challenge” contest 
asked Hearing Review readers, 
“Tell us what you do to get the 

best hearing aid fit.”

Challenge

Manuscripts were blind-reviewed by Gus Mueller, 
PhD, of Vanderbilt University; Catherine Palmer, 

PhD, of the University of Pittsburgh; Wayne Staab, 
PhD, Executive Director Am. Auditory Society; 
Karl Strom, Editor in Chief Hearing Review; and 

Rebecca Younk, Au.D, Director Professional 
Development at Amplifon USA.
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This was the winning article

A Time-efficient Method and Form for Documenting 
Hearing Aid Benefit

An evidence-based approach to reporting hearing aid performance
By Ron J. Leavitt, Au.D, and Liza R. Knowles, MS, CRC

-

The complete article can be found at: http://www.hearingreview.com/2013/11/a-time-efficient-
method-and-form-for-documenting-hearing-aid-benefit/#sthash.sHH2GK2z.dpuf

Here is the form:
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What was our inspiration?

No third-party payer required 
“best-practice” proof that the 

hearing aids we were providing 
were of any benefit.



9/19/2014

6

We saw this as an opportunity to 
teach third-party payers and hearing 

aid users something about our 
profession..

..and to show the work necessary to 
achieve an evidence-based hearing 

aid outcome.
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We also hoped to achieve some 
other goals...

..like recognizing the growing 
consensus among audiologists in the 

following hearing-aid related 
areas…

 1) The value of real-ear aided measurement 1-

20;
 2) The value of real-ear verified speech-cue 

audibility 1,2,3,5,6, 21-37;
 3) The value of speech testing in noise38-58 and
 4) The value of scientifically validated hearing 

aid user surveys 59-94.
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We also hoped to create a 
standardized platform for reporting 

hearing aid outcome

Rather than the current procedure for 
reporting hearing aid outcomes 

among clinics…
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Clear information

By reading the form, physicians, allied health 
professionals, vocational rehabilitation (VR) 
counselors, and other concerned parties have 
objective and subjective measures of hearing 
aid performance/benefit. 

Cost-efficacy:

It makes clear to third-party payers and 
to potential hearing aid users what they 
are getting for their money.
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The form also supports and reinforces best 
audiological practices. 

The form identifies those audiologists who are applying 
“Best Practices” as detailed by the American Academy of 
Audiology Task Forces on Adult and Pediatric 
Amplification.1 This information is available at 
http://www.audiology.org/resources/documentlibrary/Docu
ments/haguidelines.pdf for adults and for pediatric hearing 
aid fittings at 
http://www.audiology.org/resources/documentlibrary/Docu
ments/PediatricAmplificationGuidelines.pdf.

It also demonstrates user benefit in 
noise.

There is clear information for all 
concerned parties that the hearing aid 

wearer is functioning better with hearing 
aids in noise than without them. 
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It has been our experience that such a 
demonstration not only improves outcomes, 

but stops the user from reporting that he/she 
removes the hearing aid in noisy places as it 

provides no benefit.

Addresses APD. 

This form suggests possible auditory 
processing problems that exist in 

conjunction with peripheral hearing loss 
as noted by Humes et al. 2



9/19/2014

12

Identifies inaccurate patient perceptions.

This form identifies those 
patients/clients whose perception of 
their hearing problem is inaccurate. 

For such patients/clients, Saunders and 
Forsline3 and Saunders4 have developed 
a counseling program that may facilitate 
hearing aid acceptance.
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So let’s talk about what’s on this form…

To make this form time efficient, several 
decisions were made that warrant 

discussion:
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The audiogram templates used are based 
upon the “Count-the-Dots” audiogram 

of Killion and Mueller.5

We use the SII to describe the 
individual’s hearing loss
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We believe the SII gives the most 
accurate global and comprehensible 

description of an individual’s hearing loss

We prefer the SII classification to mild, 
moderate, severe and profound 

classifications
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The traditional mild to profound classification 
systems hold little meaning to persons with 
hearing loss, their families or allied health 

professionals 110-114…

….and are riddled with mathematical, 
psychoacoustic errors 111…
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…and the Audioscan Axiom/Verifit and 
Otometrics real-ear systems compute 
unaided and aided SII automatically.

For those without these real-ear systems the 
SII can be computed using the spreadsheet 

from the Acoustical Society of America 
website at http://www.sii.to/
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We report the SII value multiplied by 100 and 
discuss the patient’s hearing loss in terms of 
percent of speech cues made inaudible by the 

hearing loss. 

Stiles D. J., Bentler R. A., Mcgregor K. K. (2012). The Speech Intelligibility Index 
and the pure-tone average as predictors of lexical ability in children fit with 
hearing aids. J Speech Lang Hear Res. 

Stiles et al (2012) reported children with mild 
to moderately severe hearing loss with aided 

SII less than 0.65 demonstrated greater delays 
in vocabulary development than children with 

hearing loss with better aided audibility.
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Further, research suggests the SII correlates 
better with a child’s lexical abilities than the 

pure-tone average from which the hearing loss 
classification designators are derived.

The SII is not the same as percent 
hearing loss per AAO/AMA 1979
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The SII is also useful when selecting 
appropriate amplification for people

We believe real-ear aided response is 
essential to optimize aided speech 

audibility…

Leavitt R., & Flexer, C. (2012). The importance of audibility in successful amplification of hearing 
loss. Hearing Review, 19(13), 20-23.
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..and aided speech recognition in noise.  

-18
-16
-14
-12
-10
-8
-6
-4
-2
0

Manufacturer's Fit Fitted To NAL-NL1

HA-1      HA-2        HA-3     HA-4    HA-5     HA-6        OLD

The real-ear aided response graphics 
are those obtained from Audioscan 

Verifit and Axiom systems. 
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We also use the Quick Speech in Noise 
Test (Q-SIN). 

We recommend a 60 dB SPL output for 
sound field Quick SIN testing consistent 
with Dr Gifford’s recommendations for 
candidacy evaluation for CI USERS..
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We expect this 60 dB SPL sound field 
presentation level will become more 

standardized in the near future.

Consistent with data from McArdle and 
Wilson double lists should be used. 
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Further only lists 1, 2, 6, 8, 10, 11, 12, 
15, and 17 of the Quick SIN are 

equivalent.

For children, the BKB-SIN test should 
be substituted for the Q-SIN. Ng et al 

reported successfully using their 
adapted BKB-SIN on children as young 

as 5 years of age 47.
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However, the authors noted the 
traditional BKB-SIN norms did not apply 

and the data should be used only on a 
case-by-case basis until validated 

norms become available. 

We recognize numerous speech-in-
noise (SIN) tests exist, and several are 
validated in the literature. We find the 

Quick SIN time-efficient.



9/19/2014

26

Further Wilson, McCardle and Smith found the 
Q-SIN and WIN were equivalent, but that the 
HINT and BKB SIN were not as sensitive to 
speech comprehension in noise problems.

..and Birath and Cox concluded…

Birath, AL and Cox RM (2006).  Comparison of Two Speech-in-Noise Tests 
for Younger and Older Listeners. HARL Report, Memphis University 
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Further Grant and Walden42 noted, the Quick 
SIN has some (but not perfect) predictive 

ability in “identifying a patient’s 
suprathreshold deficit and its impact on 

understanding speech-in-noise.”

We use data from the Q-SIN to guide 
and support aural rehabilitation 

recommendations
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Specifically, when adult hearing aid 
user’s 2-list averaged Quick SIN scores 
are 10.5 dB or worse, we recommend 
hearing aids with remote microphone 

capabilities…

…as data from Olsen show that many listening 
environments have a 10 dB signal-to-noise 

ratio (SNR) or worse. 

+11
+4
+4
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…more from Olsen (1998).. 

-8
-11+9

For school-aged children, this criterion should 
be set even lower according to data from 
several studies96-102 showing classroom SNRs 
as poor as -6 to -3 dB. 

Larsen, JB and Blair, JC (2008). The Effect of Classroom Amplification on the Signal-to-Noise Ratio in 
Classrooms While Class Is in Session. Language, Speech, and Hearing Services in Schools, 39, 451-460.
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In addition to identifying those who require a 
remote microphone…

…this form also identifies those who need 
other types of assistance such as a cochlear 

implant, real-time remote captioning, or other 
auditory-visual enhancement technology to be 
functional in the workplace and in family and 

social environments
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Recall how rarely there exists a 20.5 dB SNR 
in the real world ..

Recall the academic/language difficulties 
experienced by children who cannot achieve 

an aided SII of .65 at 60 dB SPL 

Recall the limitations imposed by a corner 
audiogram for any hearing aid fitting strategy..

For such patients we must look 
beyond hearing aids to CI
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We continue to collect data on the performance 
differences between manufacturer’s best-fit and 

real-ear aided data in terms of both Q-SIN scores 
and aided SII values. 

-18
-16
-14
-12
-10
-8
-6
-4
-2
0

Manufacturer's Fit Fitted To NAL-NL1

HA-1      HA-2        HA-3     HA-4    HA-5     HA-6        OLD

However, when pressed for time, we omit the 
manufacturer’s best-fit information on this 
form as research has shown manufacturer’s 
best-fit algorithms generally provide lower 

aided SII values. 

From Stangl, 2014
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We use the unaided Abbreviated Profile of 
Hearing Aid Benefit (APHAB) to get a sense of 

the individual’s self-perception of hearing 
loss.

We omitted the aversive (AV), 
reverberation (RV), and ease-of-

communication (EC) data.
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We believe the unaided vs aided background-
noise data will suffice as studies continue to 

show that word recognition in noise is a major 
concern of people with hearing loss.

Kochkin S. (2010).  MarkeTrak VIII: Consumer satisfaction with hearing aids is slowly increasing. Hearing J. 63(1):19-
32. 

While we recognize there are numerous 
other user-based surveys available, we 
continue to use the APHAB in part due 

to its near universal accessibility to 
clinicians using Noah software. 
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Further, we have found the unaided 
APHAB gives valuable information about 

the individual’s perception of hearing 
difficulty. 

For example, a person who scores a 25.5 dB 
SNR loss on the unaided sound field Quick SIN 

at 60 dB SPL while reporting virtually no 
unaided listening difficulty in noise on the 
APHAB, presents a noteworthy counseling 

challenge to the clinician. 
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This difference in perception can be 
highlighted at times by having the 

patient’s spouse complete the APHAB 
based on spousal observations.

We also report PB-Max word 
recognition scores in quiet at MCL under 
earphones..
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By comparing residual hearing to word 
recognition in quiet to word 

recognition in noise we may see 
indication of apd…

To quote Dr. Humes and colleagues…

“Those individuals of a certain age, having a 
specified amount of hearing loss and, perhaps,

a specified level of cognitive function, who perform 
“worse than expected” would likely receive the same 
intervention whether the factors underlying the poor 

performance were peripheral, central auditory, or 
cognitive in nature.”

To again quotes Humes et al (2012)

“Perhaps using reliable measures that 
incorporate broadband speech stimuli in 

speech competition is a desirable approach 
precisely because these measures are subject 
to peripheral, central auditory, and cognitive 

influences on performance.”
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caveats….

We do not expect that the high aided SII 
values obtained from an NAL NL-1/2 or DSL 
I/O fitting will consistently result in high aided 

performance ratings on the APHAB, 
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..nor will the hearing aid user 
consistently report they are satisfied

with the hearing aids

As Cox, Alexander, and Gray 69 have noted, 
some hearing aid users may “continue to 

experience unpleasant emotions, even with 
effective hearing aid treatments, because (for 

some individuals) their psychological 
discomfort is dispositional as well as 

situational.”
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We also do not expect that Quick SIN scores 
showing excellent aided function in noise will 
necessarily produce high satisfaction scores 

on the aided APHAB. 

As Cox, Alexander, and Xu 70 noted, “There 
are no existing questionnaires that are known 
to be primarily device-oriented and relatively 

free of personality influence. 
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While we recognize that Cox and co-workers 
are developing a Device Oriented Subjective 

Outcome (DOSO) Scale for hearing aid 
performance that appears relatively free of 

confounding personality variables, we find the 
user’s perception of unaided and aided 

difficulty as measured by the APHAB to be 
valuable as noted above. 

In the interim, this form has provided 
important information in several areas as 

discussed above….
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We offer this form in its current iteration to 
audiologists, VR counselors, and other 

professionals who need a time-efficient 
method for reporting results that conform to 

many of the “Best Amplification Fitting 
Practices” for children and adults as outlined 

by the American Academy of Audiology. 

We have found this form to be a 
convenient shorthand system for 
illuminating hearing aid benefit, 

counseling needs, and suspected central 
auditory problems.
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This form will continue to evolve as 
published research highlights new areas 

of relevant data. 

Hearing Aid Month

• Advances in Implantable Amplification Devices (#24716)                    
Brad A. Stach, PhD

• Hearing Aid Solutions for the Speech-in-Noise Problem (#24702)   
Joshua M. Alexander, PhD

• Vanderbilt Audiology’s Journal Club (#24207)                                        
Todd A. Ricketts, PhD

• An Evidence-Based Approach to Reporting Hearing Aid Benefit (#24714) 
Ron Leavitt, AuD

• Hearing Aid Technology Industry Roundtable (#24717)                 
moderated by Catherine Palmer, PhD


