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Average speech
is comfortable

Soft speech and
environmental sounds

are audible

Loud sounds
are not uncomfortable



Fitting Formulas
Independent Fitting Formulas

NAL-NL2 (Dillon et al, 2011) 
• Revised version of NAL-NL1, but provides 

a different gain-frequency response shape 
• Slightly higher compression ratios for 

mild/moderate hearing loss

DSL v5 (Scollie, 2007) 
• Provide maximum audibility
• Maintain comfortable loudness

NAL-R (Byrne & Dillon, 1986)
• Intended for linear hearing aids
• Amplifies speech so that all frequency 

bands contribute equally to its loudness

Proprietary Fitting Formula

E-Stat 2.0
• Designed to complement Starkey’s 

compression architecture 
• More gain for soft sounds
• More gain in the higher frequencies
• Improved vent modeling



Simulated Versus In-Situ
Simulated REM

Coupler Measurement
• Measurements made with a coupler in the 

test box.
• Assumes the microphone location effect 

and the real-ear to coupler difference
• Applies these average transfer functions 

to the measured data

In-Situ REM

In-Situ
• Measurements made on the ear
• Transfer functions not needed 



Response and Gain Terminology

The SPL, as a function of frequency, 
at a specified measurement point 
in the ear canal for a specified 
sound field, with the hearing aid 
(and its acoustic coupling) in place 
and turned on. 

The frequency response of a 
hearing aid that is turned on, 
measured in the ear canal, for a 
particular input.

(ANSI S3.46-1997)

Difference in decibels, as a 
function of frequency, between 
the SPL at a specified 
measurement point in the 
ear canal and the SPL in a 2cc 
coupler, for a specified input 
signal.

Not defined in ANSI S3.46-1997

Difference in dB across 
frequencies, between the SPL 
measured in the real-ear and in a 
2cc coupler, produced by a 
transducer generating the same 
input signal.

The SII score is a way of 
quantifying the likely 
intelligibility of speech based on 
the proportion of speech cues 
that are audible to the listener.

It is a measure ranging between 
0.0 and 1.0 “that is highly 
correlated with the intelligibility 
of speech.” 

(ANSI, S3.5, 1997, p. 1)

REAR
Real Ear Aided Response

RECD
Real Ear to Coupler Difference

SII
Speech Intelligibility Index
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Real Ear Setup



SETUP

Calibration
• Compares frequency response of probe tube 

to flat frequency response of the external 
reference mic, and compensates for this 
difference in all subsequent measurements

• May be stored or required before each use. 
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Using the Verifit 2 REM System

Real Ear 
Interpretation
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Image taken from the Audioscan Verifit User Guide

Audiometry Entry

Start test

Aided envelope

Aided SII

Unaided predicted SII
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Image taken from the Audioscan Verifit User Guide

Audiometry Entry

Start test

Aided envelope
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Image taken from the Audioscan Verifit User Guide

DSL REAR90 Target

Estimated UCL

Measured MPO

LTASS 65
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Patient Audiogram
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Using SII 
for Counseling

50 dB SPL 65 dB SPL 80 dB SPL

Left Right Left Right Left Right

Unaided SII 0 % 0 % 10 % 10 % 56 % 56 %



50 dB SPL 65 dB SPL 80 dB SPL
Left Right Left Right Left Right

Unaided SII 0% 0% 10% 10% 56% 56%
Aided SII (pre) 6% 11% 32% 34% 63% 64%

Using SII 
for Counseling



50 dB SPL 65 dB SPL 80 dB SPL
Left Right Left Right Left Right

Unaided SII 0% 0% 10% 10% 56% 56%
Aided SII (pre) 6% 11% 32% 34% 63% 64%
Aided SII (post) 31% 35% 54% 57% 69% 70%

Using SII 
for Counseling



1. Soft speech (50 dB SPL) is audible

2.  Average speech (60-65 dB SPL) 
is comfortable

3. Loud speech (75 dB SPL) is not 
uncomfortable

4. Maximum Power Output
doesn’t exceed UCL

REAR Steps 
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CROS Verification

Measure REAR for the better ear

Measure REAR on the poorer ear

• Position the speaker at 45� to better ear
• Position reference mic and probe tube 

at better ear
• Position CROS instruments in ear and 

turn on
• Measure better ear only

• Position the speaker at 45� to the poorer ear
• Position reference mic at poorer ear
• The probe tube remains in the better ear 
• The response measured should match 

response from step 1

Measure REAR at 0 �
• Position the speaker at 0� 
• Position reference mic at poorer 

ear or at better ear
• The probe tube remains in 

the better ear 
• The response measured should 

match response from step 1

1

2

3

• All measurements made at same 
stimulus level  

• All 3 curves should be consistent
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BiCROS 
Verification

Measure REAR for the better ear

Measure REAR on the poorer ear

• Position the speaker at 45� to better ear
• Position Reference Mic and probe tube 

at better ear
• Position BiCROS instruments in ear and 

turn on
• Measure Better Ear Only

• Position the speaker at 45� to the poorer ear
• Position Reference Mic at poorer ear
• The probe tube remains in the better ear 
• The response measured should match 

response from Step 1

1

2

• All measurements made at same 
stimulus level  

• Both curves should be consistent
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Verification VS Validation

Verification 
Objective measures 
of confirming the 
accuracy of 
something.

Device-centric 
the extent that the 
device meets 
measurable 
specifications

Validation 
Subjective measures to 
confirm the legitimacy 
of something.

Patient-centric 
the process by which we 
measure that treatment 
goals have been 
achieved as perceived 
by the patient

Necessary for 
evidence-based 

practice



Types of Verification

Functional WRS

Real Ear
Measures

Pure Tone 
Sound field

Quick SIN

Speech Mapping

Coupler 
Measurements



:;8+E#$%?"#'+)0%@+5%
1+,,+)0%1$.F

%*6'+8/+9-------- :/;;/84<6=*;12*71/3>/<3)';13?:17713?



/5"#$%1+'-,%1+,%:+2+)0

"#,-)(25-;! V5115-; C(115-;!,%!(41'&)!
W!#13('

@A-B13<7') CD-B13<7') CD-B13<7')



GH"'"%I."-%
!"#$%&#'%1+,J

!"#$%&'()*

D-515&2!:'#;'&$$5-;!#*!U(&'5-;!I57)

I7X,)15-;!*#'!%&15(-1!.#$*#'1

C(115-;!,%!,)('!.#-1'#2)!&-7!&77515#-&2!
%'#;'&$)

!"##"$%



?"#'+)0%@+5%1+,,+)0%1$.F%
F+,H%!&D

7'&$%8)%9,,,,,,,, :);;)8<=&>';(?'#()"-)=".$;("@:(##("@ ABC,
>$%(D(E'#()"



@E.3-,+E%
<H#)0"-



@))3#$%
@35+.%@88.+),2"),



?"#'+)0%@+5%1.$$.F7C8%1$.F%
F+,H%!&D

:/;;/84<6>/<3)';13? E"B :13'-#<313?



Additional Tools
Pro Fit Software Tools That Assist 
with REM Verification
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Internal Study
Accuracy data for REM Target Match

• Normal-hearing participants
⎻ 7 female, 3 male

• 3 hearing loss configurations 
• 3 real ear measurement systems

Methods

• REM Target Match performed 
equivalently or within tolerance 
compared to traditional manual 
REM fitting and performed 
consistently across all REM systems.

Results
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REM Target Match 
can be done in
half the time of 
traditional real ear 
measurements  
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Take Home 
Message

Real Ear is a great starting point. 

Real Ear can be used with 
proprietary fitting formulas.

Real Ear can be used for multiple 
hearing losses and listening situations. 

Real Ear is a great counseling tool 
for patients.

Real ear curves can also be used 
to verify advanced features in 

the aids.
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Additional 
Learning Opportunities

• Real-Ear Measures 101
• Starkey at a Glance: Verifit 

REM Target Match
• Real Ear Measures: 

A Deep Dive

• Advancing the Leading Edge 
of Hearing Aid Fittings with 
Real Ear Measures

Audiology Online
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