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Welcome to the 2016 Expert Series

Transmitted to you in cooperation with our colleagues at AudiologyOnline.
If you are experiencing audio or visual difficulties, 
please contact AudiologyOnline (800-753-2160)

Speech-in-noise testing for selection and 
fitting of hearing aids:  Worth the effort? 

H. Gustav Mueller, PhD

• This course is offered for Continuing Education Units (CEU)s for 
Total Access Online members. 

• Stay logged in for the duration of the course to be eligible to earn CEU credit.

• Take the exam following course completion to earn credit.  

• For questions or assistance, contact 800-753-2160. 

• Please visit the AudiologyOnline website for other live and recorded events 
from Signia.

http://www.audiologyonline.com/ce/signia-siemens
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Course Objectives

1. List several speech-in-noise tests that can be used in the clinic.

2. Describe how to score and interpret several speech-in-noise tests

3. Describe how to use the results of speech-in-noise tests for patient 
counseling 

Introducing Dr. Mueller

H. Gustav Mueller, PhD
Professor, Vanderbilt University, Nashville, TN. 

Consultant, Sivantos Group

Contributing Editor, AudiologyOnline

Speech-in-noise testing for selection 
and fitting of hearing aids:

Worth the effort?
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Where Gus hangs out when he is 
in Nashville

Hearing Aids ’16
Vandy “Hands-On” Workshop

September 15th-17th
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Coming to you today from a 
beautiful North Dakota Island

Let’s start things off with 
a comparison to our 
friends in optometry . . .

You walk into their office with a complaint of 
trouble seeing things at a distance.  What do 
they do?

Have you read the 
Snellen Eye Chart
at distance of 20 feet.

What if your main problem is reading 
magazines and newspapers?

They have you read 
different size print at 
arms length.
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Trouble differentiating colors?

They conduct a standardized 
color differentiation test

So now let’s jump to the profession 
of audiology . . .

The typical new potential hearing aid 
candidate walks in the door with the complaint 
of understanding speech in background noise.      

What does the average audiologist do?

Assess speech 
understanding 

in quiet!

Survey regarding use of QuickSIN (n=>100 
audiologists who are routinely fitting hearing aids)
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A=I already do this test routinely. 
B=I already do this test some of the time. 
C=Sounds good, and I might start doing this test. 
D=Sounds good, but I'll probably never do this test. 
E= Don't think this test is worth the time investment.
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Article from Audiology Today 
(July/Aug), 2015

Written by George Lindley

Lindley suggested that the QuickSin be 
given to all patients—three different 
presentation methods were suggested:

 Unaided at conversational level 
(estimate of how they are doing in the 
real world)

 Unaided at loud level (maximize
audibility; how good they possibly 
could do)

 Aided at average speech level (note: 
Walden and Walden found 1.7 dB 
benefit for aided versus loud unaided)

Lindley’s clinical study:

 Tested 48 patients who were being 
considered for hearing aid fittings.

 Used the “aided” testing approach:
– 41%: Normal or near normal
– 33%: Mild
– 22%: Moderate
– 4%: Severe

Regression analysis using age, word 
recognition score and degree of hearing 

loss found that these variables only 
accounted for 54.5% of the variance of 

QuickSin score
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Lindley concludes that the 
QuickSin can be used for:

 Patient counseling

 Level of technology

 Need for assistive devices

Letter to the Editor (Audiology Today)
from John Tecca

(Nov-Dec , 2015 issue)

Points made by Tecca:

 The QuickSIN may not be 
representative of everyday function, 
and may not predict real world 
satisfaction with hearing aids.

 Testing with hearing aids (that were 
not fitted precisely) isn’t a good idea.

 Many other factors go into the 
decision of what technology should be 
fitted and recommended.
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Not do speech-in-noise testing? All just 
didn’t seem right in the Universe

But, Tecca makes some good points.

Letter to the Editor (Audiology Today)
from George Lindley

(Nov-Dec , 2015 issue)

Points made by Lindley:

 The purpose of the testing is to see 
how the patient does compared to 
those with normal hearing—it is not 
intended to predict real-world 
performance.

 Much of what is considered “Best 
Practice” is only supported by minimal 
research evidence.
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I tend to side with Lindley, and the work 
of Richard Wilson helped persuade me:

 Wilson developed the words-in-noise 
(WIN) test back in the early 2000s.

 The test material is the NU#6 words 
(female talker).

 The background noise is multitalker 
babble.

 Five words at 7 different babble levels 
(0 dB to +24 dB; 4 dB increments)

General interpretation guidelines 
for the WIN:

 Normal: </= 6 dB
 Mild: 6.8 to 10.0
 Moderate: 10.8 to 14.8
 Severe: 15.6 to 19.6
 Profound: >20 dB

Note: Research by Wilson found the WIN and 
QuickSIN to result in similar scores

Wilson’s (2011) large (n=3,430) 
comparison study of WIN to NU#6:

 Approximately 70% of the patients had NU#6 
performance in quiet that were good or excellent, 
but only 6.9 of these very same patients had 
normal WIN scores.

 Of the total, only 222 (6%) had normal 
performance for the WIN; 218 (98.5%) of these 
same patients also had normal performance for the 
NU#6.

 Of the over 3000 patients who had abnormal 
performance on the WIN, 1383 (46.1%) had scores 
on the NU#6 of 92% or better.

These data clearly show that if you were to 
only do one or the other of these two tests, 
you would do the WIN, as it is highly 
predictive (98.5%) of the NU#6 score.
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Speech in quiet vs. speech in noise: 
While the task is similar, we are 
looking at two different things . . .

Six reasons why you might want to 
conduct speech-in-noise testing with 
your patients . . .

 Reason #1: To address the patient’s 
complaints. It is very likely that problems 
understanding speech in background noise 
are the primary reason why the patient is 
seeking assistance. Conducting this testing 
conveys to the patient that you understand, 
and are interested in learning about his or her 
problem. 

Six reasons why you might want to 
conduct speech-in-noise testing with 
your patients . . .

 Reason #2:  To select the best technology. 
The results of these tests can impact your 
selection of the fitting arrangement (e.g., 
unilateral versus bilateral versus BiCROS), 
the hearing aid style, and/or the need for 
special features such as remote 
microphones.
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Six reasons why you might want to 
conduct speech-in-noise testing with 
your patients . . .

 Reason #3: To establish a baseline. The 
information collected during this testing can 
be used as a baseline for measuring aided 
benefit—use to demonstrate to patients that 
hearing aids indeed do work in background 
noise.

Six reasons why you might want to 
conduct speech-in-noise testing with 
your patients . . .

 Reason #4: To monitor performance over 
time. A patient’s ability to understand in 
background noise may become significantly 
poorer without an associated change in 
hearing thresholds or speech understanding 
in quiet.

Six reasons why you might want to 
conduct speech-in-noise testing with 
your patients . . .

 Reason #5: To assist with counseling. How 
does the patient’s score compare with 
individuals with normal hearing, or other 
individuals with the same degree of hearing 
loss? The results of speech-in-noise testing 
will assist in identifying real-world situations 
where the patient may or may not do well.
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Six reasons why you might want to 
conduct speech-in-noise testing with 
your patients . . .

 Reason #6:  To help a patient make a 
decision. Many times, a patient may be on 
the fence regarding the use of hearing aids 
and maybe has heard that hearing aids do 
not work. An aided versus unaided speech 
demo during the initial visit provides an 
example of potential benefit, and often 
provides that shot in the arm to encourage 
the patient to move forward.

And a Bonus Reason!

 MarkeTrak VIII revealed that when 
speech testing was conducted as part 
of the hearing aid fitting, both patient 
satisfaction and patient loyalty 
improved.  

So . . . Are you convinced it’s a good idea to 
start using at least one speech-in-noise test 

with your hearing aid fittings?
But which one do you use?
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The easiest decision is what 
NOT to do . . .

Add some 
background noise to 

the monosyllabic 
word list you are 
already using.

Some things to consider when selecting 
a speech-in-noise test for routine 
clinical use:

 Well-researched
 Reliable
 Good at separating normal from 

abnormal
 Can be used with a wide range of 

patients
 Easy to administer and score
 Minimal time investment

Five reasonable choices:

Adaptive SNRs
 Hearing In Noise Test (HINT)
 Quick Speech In Noise (QuickSIN)
 Bamford-Kowal-Bench Sentences In 

Noise (BKB-SIN)—Best for kids!
 Words In Noise (WIN)
Fixed SNR
 Connected Speech Test (CST)
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Selecting a speech in noise test:  
Words or sentences?

Advantages of sentences (Wilson and McArdle, 
2008):
 Better face validity; similar to what the 

patient experiences in everyday listening.
 Probably better approximation of how a 

person understands conversational speech; 
monosyllables have a lack of lexical, 
semantic, and syntactic redundancies. 

Selecting a speech in noise test:  
Words or sentences?

Advantages of single words (Wilson and 
McArdle, 2008):
 The syntactic and semantic structures of 

sentence-length stimuli can influence 
performance.
– e.g. from HINT:  The fire was very ____.

 Sentences involve more complex cognitive 
skills; more working memory effort is 
required. These demands could differentially 
affect older versus younger patients.

Selecting a speech in noise test:  
What background noise to use?

 Speech-shaped noise.
– Used with the HINT

 Multitalker babble.
– Used with the CST and the WIN

 Four-talker babble.
– Used with the QuickSIN and the BKB-SIN
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Selecting a speech in noise test:  
Adaptive or fixed SNR?

Advantages of adaptive (Mueller et al, 2014):
 Eliminate floor and ceiling effects (i.e., scoring 

nearly all correct or all incorrect), a common 
problem when a fixed SNR is used.

 The 50% correct point for most patients can be 
obtained more reliably and efficiently than a 
lengthy word list.

 Better able to determine significant differences 
between patients or between the right and left ears 
of the same patient.

Selecting a speech in noise test:  
Adaptive or fixed SNR?

Advantages of fixed SNR (Mueller et al, 2014):
 Able to simulate different SNR listening 

conditions.
 Easier to explain the results to the patient 

and to third parties.
 Easier for the patient to understand their 

performance, or aided improvement.
 Administration and scoring is easier than for 

an adaptive speech test.

And . . . After you select the test, you 
need to decide on a presentation level:

 Choice #1: High level to maximize 
audibility (70-75 HL; at patient’s “loud, 
but okay” loudness level).

 Choice #2: Level of average speech 
(~50 dB HL)

 Choice #3:  Level corresponding to 
patient complaint (e.g., patient who has 
trouble with soft speech—40 dB HL)
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For today—let’s pick the QuickSIN 
for some examples of clinical use

The QuickSIN:
A reasonable choice
for clinicians

 Recorded with 6 different S/N ratios
 Six sentences/list; only one sentence at each 

level (yes it is quick!)
 Female talker with four competing talkers 

(yes there is informational masking)
 Recommended presentation level: 70-75 HL, 

or “Loud, But Okay” loudness rating
 Very easy to administer (use two lists)
 Fairly easy to score

The QuickSIN:
A sample list of
six scored sentences

x
x x

xx x
xxxxx

5
5
4

0

3
2

196.5
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Suggested interpretation of 
QuickSin SNR Loss findings:
 0-3 dB:  Normal or near-normal
 4-7 dB:  Mild
 8-15 dB:  Moderate
 >15 dB: Severe

Note:  The QuickSIN is scored as SNR-Loss, not SRT-
50.  That is, the average performance for normal (2 dB 
SNR) is subtracted from the SRT-50 to calculate SNR-
Loss (deviation from normal hearing).

The QuickSIN:
Critical difference
values are available

Note:  Research by McArdle and Wilson (2006)
revealed that Lists 4, 5,13 and 16 were not within
critical range for people with hearing loss

Clinical use of speech-in-
noise test findings:
 Patient (a young woman) says she is really 

struggling to understand at work; exhausted 
at the end of the day.

 Her pure-tone thresholds are no worse than 
15 dB at any frequency, and she scored 
100% on the Ten Hardest NU#6 word list.

 Her QuickSIN scores are 5 dB for the right 
ear, and 6 dB for the left.
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Clinical use of speech-in-
noise test findings:
 Patient with bilateral high-frequency loss 

really wants CIC products, although you 
know that he will do much better in 
background noise using bilateral 
beamforming mini-BTEs.

 QuickSIN scores are 2 dB for right ear and 
1.5 dB for the left.

Clinical use of speech-in-
noise test findings:
 Patient insists that she will only wear one 

hearing aid (for now at least).
 Hearing loss is symmetrical, and word 

recognition is 84-88% in both ears
 QuickSIN scores are 6 dB for right ear and 

12 dB for the left.

Clinical use of speech-in-
noise test findings:

 Patient fitted bilaterally—new hearing aid 
user.  Main complaint is understanding in 
background noise.

 Hearing thresholds symmetrical (40 dB 
downward-sloping to 70 dB) and word 
recognition is 88% bilaterally.

 QuickSIN score is 6 dB for the right and 11 dB 
for the left.

 On follow-up, he says he does better at 
parties when he is only using his right hearing 
aid—not both.
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Clinical use of speech-in-
noise test findings:
 Patient is anxious to obtain hearing aids as 

he is having trouble understanding dinner at 
his two favorite restaurants. This is item #1 
on his COSI.

 You’ve been to those restaurants and know 
that the SNR is about +8 dB (using your 
handy cell phone app).

 His QuickSIN scores are 7 dB for both ears.

This chart is for normal hearing, but 
the relationship applies for people 

with hearing loss

Clinical use of speech-in-
noise test findings:
 Patient is anxious to obtain hearing aids as 

he is having trouble understanding dinner at 
his two favorite restaurants. This is item #1 
on his COSI.

 You’ve been to those restaurants and know 
that the SNR is about +5 dB (using your 
handy cell phone app).

 His QuickSIN scores are 12 dB for the right 
and 14 dB for the left ear.
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Clinical use of speech-in-
noise test findings:
 Patient (80-year-old male), using bilateral 

amplification, says he thinks his right hearing 
aid isn’t working right.  Mentions he did have 
mild stroke about 6-months ago.

 Comparing test results to when he was fitted 
two years ago: Hearing levels have not 
changed significantly, nor has word 
recognition (~80% in both ears).

 QuickSIN scores went from 6 dB to 7 dB for 
left ear, 6 dB to 12 dB for right ear.

Clinical use of speech-in-
noise test findings:
 Patient just purchased hearing aids a week 

ago.  Specifically was interested in doing 
better in background noise.  Back today 
saying that the hearing aids do not provide 
any improvement in background noise—
seriously thinking of returning them.

 Pre-fitting QuickSIN scores were 8 dB for 
right ear and 9 dB for the left.

Two possible approaches:

 Conduct soundfield aided bilateral QuickSIN at 
average-speech level (e.g., 62-65 dB SPL or 
roughly 50 dB HL)
– This should help convince YOU that all is well if 

patient performs at pre-fitting level (should do 
even slightly better)

 Conduct soundfield aided bilateral QuickSIN at 
soft-speech level (e.g., 50-55 dB SPL or roughly 40 
dB HL)
– This should help convince THE PATIENT that 

hearing aids really do work in background 
noise.



7/7/2016

21

It is often helpful to provide patients with 
a “shot in the arm” regarding speech 

understanding in noise

 Present the QuickSIN in the soundfield
 Conduct testing bilaterally (unaided and 

aided)
 Use a presentation level of 55 dB SPL
 Can be conducted in sound booth, or 

through remote speakers, or using probe 
mic speakers

 Use average of two lists and score for each 
SNR independently

Best for patient counseling: QuickSIN 
results plotted on SNR chart for unaided in 
soundfield (presentation level 55 dB SPL)

QuickSIN results plotted on SNR
chart for aided and unaided
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Time?

Survey regarding use of QuickSIN (n=>100 
audiologists who are routinely fitting hearing aids)
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A=I already do this test routinely. 
B=I already do this test some of the time. 
C=Sounds good, and I might start doing this test. 
D=Sounds good, but I'll probably never do this test. 
E= Don't think this test is worth the time investment.

And finally, a personal 
endorsement . . .



7/7/2016

23

H. Gustav Mueller, PhD
Professor, Vanderbilt University, Nashville, TN. 

Consultant, Sivantos Group

Contributing Editor, AudiologyOnline

Speech-in-noise testing for selection 
and fitting of hearing aids:

Worth the effort?

Thank you Dr. Mueller!


