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Webinar FAQs

Real Ear Measurements:
Ensuring precision in
hearing aid fitting

How to Ask a Question
Click Q & A, type your question, click Send.

Where to get the Handout

A PDF handout for this presentation may be accessed
through your Pending Courses on Audiology Online
or by clicking on the link in Chat within the classroom.

How to Earn CEUs

CEUs are available with a paid Audiology Online
Unlimited CEU Access membership. After completing
the course, go to your Pending Courses on Audiology
Online and pass the multiple-choice exam.

Assistance or Tech Support
« Call Audiology Online at 800-753-2160

« customerexperience@continued.com

« Usethe Q & A window
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Risks and
Benefits

The applicability and accuracy of the course content may
vary by the clinical, geographical, and cultural context,
you should evaluate the course accordingly.

As healthcare is rapidly evolving, new findings may change
the validity of the information presented in this course.
Providers should always consult the latest research and
guidelines from professional associations.

The interventions discussed in this course may be limited in
generalizability, requiring practitioners to consider specific,
individual and population factors.

The course may not cover all possible risk factors, diagnostic
methods, or treatment options, and complex cases
may require additional considerations.

Healthcare providers should apply cultural competence and
sensitivity to ensure effective and respectful care based on
their patients’ diverse needs.

Providers should always evaluate the limitations of
diagnostic and screen tools, considering their potential
for false results as well as any ethical implications.

It is the responsibility of course participants to critically
evaluate the evidence from multiple sources to guide
professional practice.



Explain the benefits of
utilizing real-ear measurements
in their practice
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Lea rni ng - Describe how to prepare for
OUtcomeS real-ear measurements

L _ s < . W

Describe the basic real-ear
measurement process



Contributes to higher overall
satisfaction with hearing aids
and their hearing care
professional, as well as an
improved patient experience:

Best Practice

Includes individual ear
information for a more
precise, personalized
hearing aid fitting

Y

The best way to verify the
performance of a hearing aid
according to best practices2?




Usage of Real-Ear Verification

57% of survey respondents report owning real-ear verification equipment

but only 34% report using it routinely>

Reasons may include lack of time, space
constraints, or practice setting constraints

Kirkwood (2006)
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Soft sounds must be Speech should remain Loud sounds cannot become
made audible at a comfortable level uncomfortably loud




Fitting Formulas
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Prescriptive Fitting Procedures
and Fitting Formulas

The compression architecture

not manufacturer specific manufacturer specific

NAL-1 NAL-3
NAL-2 NAL-R

DSL




NAL-R

Linear formula

Utilizes a loudness
equalization rationale




NAL-NL1

Development based on NAL-R
WDRC

Based upon predictive model for
speech intelligibility
Derived ANSI SlI

Utilizes a loudness
normalization rationale

PO



NAL-NL2

Developed based on empirical
data collected over a decade
regarding NAL-NL1

Primary goal remained the same
Loudness normalization

Predictive model of
speech intelligibility




NAL-NL3

Built on millions of real-world hearing aid fittings

Machine learning and neural networks:

Analyzes millions of historical fittings to
identify optimal amplification patterns

Ecological Momentary Assessment (EMA):

Incorporates 10,000+ real-world feedback
points from users

Accounts for real-life listening environments
for personalized adjustments




DSL v5.0

Desired sensation level

Developed for pediatric fittings

Compression characteristics

Dependent on the severity of loss

Resembles a loudness
equalization rationale






Speechmap/NAL-NL2
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Manufacturer-specific
approaches to signal
processing impact
hearing aid responses

Universal fitting formulas
do not produce
equivalent results



Terminology
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Response

An absolute measure of SPL

Gain
A response that is expressed

relative to a specified input
or reference response

Input + Gain = Response/Output

Output — Input = Gain




REAR

Real-Ear Aided Response

(ANSI S3.46-1997)
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 in
place and turned on




REAG
Real-Ear Aided Gain

(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 at the field reference point, for a
specified sound field, with the hearing aid in place
and turned on




Sl

Speech Intelligibility Index

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

The Sll 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 @ measure ranging between 0.0 and 1.0 “that is highly correlated
with the intelligibility of speech.”




Audioscan Verifit

( Speechmap™ )
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Set-up Steps
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Calibration

®

Enter audiogram @

Select fitting
formula

Select device
type/coupling

Select stimulus

O,

Patient placement

On-ear probe
tube placement

Hearing aid
set-up

Patient preparation



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




Calibration

Fold the probe tube over and
place the probe tube opening on
top of the reference microphone

Probe Tube

Reference
Microphone
Inlet

Image taken from the Verifit® VF-2 User’s Guide 2025.1



Calibration

To Calibrate

Hold the probe dock 6-36
inches from the speaker

Select ‘Calibrate’

Image taken from the Verifit® VF-2 User’s Guide 2025.1



Calibration

To Calibrate
View calibration curve

Repeat for other probe dock

Image taken from the Verifit® VF-2 User’s Guide 2025.1
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Audiometric entry
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Audiometry
Select Fitting . wne
3ol N
Formula |
HL transducer AL
' RECD NAL-NL2 __]‘

Determines fitting targets based on
fitting formula philosophy

| Camfit restoration
Camfit equalisation

Binaural
I . DSL adult - noise
Match fitting formula selected in the 5 .
fitt ; DSL child - noise
Itting sottware -
tting Language None /

Approximate fitting formula based on

manufacturer proprietary formula* X /o R s 2.

*Contact manufacturer for guidance




Select Device
Type and
Coupling/Vent

Ensures appropriate target
generation

Determines need for sound
field equalization

RITE v

Occluding

RITE -

RITE
BTE =i
ITE

ITC

CIC

CIC-shallow

Body

FI

CROS

Counseling



Sound Field Equalization

Concurrent

For occluded fittings

Reference microphone is on during
measurements

If the patient moves during the
measurement, the system will adjust
the signal level as needed

May result in an underestimation of
hearing aid gain if used with open fit

Stored

For open fittings

Reference microphone is off during
measurements

Patient must remain still during the
measurement, or equalization should
be repeated if patient moves

Will prevent underestimation of
hearing aid gain due to leakage



Select Stimulus

ISTS
Female talker

Segments of 6 languages sliced
together to match the average
speech spectrum

Speech-std
Carrot passage

Filtered to provide the long-term
average speech spectrum (LTASS)

Stimulus
Level

RMS level

Max TM SPL

v

Speech-ISTS
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MPO
Speech-std(F)
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Patient
Placement

To Position
Choose a quiet location

Position patient 18-24 inches
in front of the speaker

*Follow instructions from real-ear system manufacturer

0 degree; azimuth
18-24 inches™




On-Ear Probe
Tube Placement

To Position

Clip probe dock to patient’s shirt

Hang ear loops over pinna and
adjust to fit near the head and
away from acoustic influence of
pinna or hearing aid

Image taken from the Verifit® VF-2 User’s Guide 2025.1

Probe dock

Probe microphones

'

Probe cables ‘

adjust clip




On-Ear Probe O W e
Tube Placement S8/ /

To Position

Positioning the probe tube

Goal: within 2-5mm of eardrum
Adult males: ~30mm
Adult females: ~28mm
Children: ~20-25mm

A CAUTION: Do not poke the eardrum with the probe tube
Image taken from the Verifit® VF-2 User’s Guide 2025.1



On-Ear Probe
Tube Placement

To Position

Positioning the probe tube

Goal: within 2-5mm of eardrum
Adult males: ~30mm
Adult females: ~28mm
Children: ~20-25mm

{

A CAUTION: Do not poke the eardrum with th;él,probe tube
i .'I
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Patient
Preparation

Remain quiet and still

Will be listening to speech at
different volume levels

Do not need to repeat back or
even understand stimulus

If signal gets uncomfortably loud,
raise hand

Image sourced from the Audioscan YouTube channel
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MPO Result
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65 dB Response curve
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Start Test

Amplified speech region



Killion et al., Hearing Journal, January, 2010 p. 10-15
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Pre-Adjustment




Post-Adjustment




Using SlI for Counseling

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




Using SlI for Counseling

50 dB SPL 65 dB SPL 80 dB SPL
Left Right Left Right Left Right
Unaided SlI 0% 0% 10 % 10 % 56 % 56 %




Using SlI for Counseling

50 dB SPL 65 dB SPL 80 dB SPL
Left Right Left Right Left Right
Unaided SlI 0% 0% 10 % 10 % 56 % 56 %

Aided SlI (pre) 6 % 11 % 32 % 34 % 63 % 64 %




REM Target
Match

)r

to provide
an accurate and efficient
fitting experience




REM Target Match

Omega Al 24 0 Binaural @ Omega Al 24
Experience Level 3
Fitting Formula e-STAT 2.0
Acoustic Options Medium Vent

Verifit Target

Stimulus

« Current gain adjustments will be lost by running REM Target Match

* Select the Real Ear system you wish to use and ensure it is powered on.
* Select target and stimulus to be used during REM Target Match.

* Click Launch to begin.

The Real Ear system has been successfully launched. Click Next to proceed.

Setup
Verifit2 (1406) @ »

Cancel

REM Target
Match

Fully integrated workflow via
the REM Target Match Tool

Allows for live display of
simultaneous binaural real ear
measurements relative to target

Automatic target matching for both
the e-STAT proprietary and standard
prescriptive formulas

Allows for manual fine tuning to
further personalize a fitting as needed



REM Target Match

REM Target Match is an automatic real ear measurement (REM) tool that allows the
hearing professional to quickly and automatically fit hearing aids using the unique
acoustics of the patient’s ears
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Verifit 1 and 2

1. Setup

MedRx Avant REM Speech+
2. Calibration Interacoustics Affinity Suite
3. Unaided™ Inventis Trumpet
4. Aided Otometrics Aurical FreeFit :00:

Traditional REM
REM Target Match

*Calibration completed through
Verifit console; **Verifit does not
support unaided measurements
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[ Past Sessions

Preparation
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@ *Personal Digablod

Patient Experience Level



REM Target
Match Tips

& Tricks




Verifit | Good to Know

If calibration has been completed daily or weekly, the calibration prompt will
be skipped, you will be prompted to start aided measurements

If the Binaural Sound Field Assist is skipped using the Verifit 2,
measurements will be run monaurally until all measurements are complete

will only run monaural measurements (i.e. one ear at a time)

The measurements will automatically switch between ears until all
measurements are complete

will run simultaneous binaural measurements

NAL-NL2 requires bone conduction entry at 500 Hz and 2000 Hz



REM Target Match

REM Target Match Tool will
always target match to
experience level 3



REM Target Match

Viewing Measurement Curves

Once you exit REM Target
Match, there isn’t a way to
access the REM measurement
curves again

Printing the fitting report graph
before closing is recommended




NOAH Fast Data

Measurements are visible
in fitting report

Data is not saved in the NOAH
file unless using NOAH Fast Data

Select Preferences > General

User Preferences

General

General
User Controls Graph Display
L Default Graphical View
Real Ear R

Displa

Defauit Ao Sleep B oisplay Shading on SPL Graph

off B Cisptay Max Ouiput Line on a8 SPL Graphs
Program Options Volume Control
Erabie One-Way Pragram Linking B Modify Reserve Gain Without Prompting
Automatic Functions Hoah FastData
Automy vices When Detected B inchude FastData when saving sessions io
Noan
Apaly A 3t 1o gliminate feedback

System Performance

Zancel



REM Target Match

Select the loudness level at which
the system will automatically
stop measuring

May be useful to align the
max sound level with UCL
measurements




REM Target Match

Soft, average and loud targets are
matched

65 dB SPL is the default view

Check the boxes to also view soft
and loud curves
(e.g. 50 dB and/or 80 dB)




Now What?

Audibility and comfort verified

Our Role

Ensure patients are satisfied
with their hearing aids




Real-World
Balancing Act




Greater perceptual
benefit with REM

Reduced listening effort

Improved speech understanding

Reduced patient visits

Kochkin S. (2011) MarkeTrak VIII: Reducing patient visits through
verification and validation. Hearing Review, 18(6),10-12.




Real-World > Validation

Performance fi Measures
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