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Real ear measurement can allow the clinician to incorporate individual listener’s ear canal
acoustics into a hearing aid fitting. Since the introduction of real ear measurement systems, real-
ear-to-coupler difference (RECD) measurements became a clinical reality. A hearing aid fitting
involves many steps including hearing assessment, hearing aid selection, fitting, verification, and
evaluation or outcome measurement. Several recently issued practice standard documents relating
to clinical audiology have redefined when and how the RECD should be used to fit hearing aids.
Specificaly, the American Academy of Audiology (AAA) recommends that when completing
pediatric fittings, the RECD be used at the hearing assessment, hearing aid fitting and verification

steps'; recommendation of the RECD measurement as a useful practice in adult hearing aid fitting

is made.? RECD measurement is also described as a necessary and routine practice in the
prescription of hearing aids for children and adults by the College of Audiologists and Speech-

Language Pathologists of Ontario (CASLPO, 2014a, 2014b).>* Lastly, the new standard on real ear
measurement (REM) in North Americab (ANSI S3.46 2013) has provided a definition for the
RECD measurement. This definition includes the features of the RECD: (1) the coupler type:
HA-1; (2) the coupling type: foam tip or earmold; (3) the transducer: high impedance. For the
purpose of this article, clinical consideration of coupler and coupling type will be presented in the
context of use with a Verifit RE770 RECD transducer. For more detail on issuesrelated to

transducer effects and RECD measurement, please refer to Bagatto et al.°

The new standardized RECD has recently been incorporated into Verifit hearing aid measurement
systems resulting in some small but important changes to how the clinician might set up current
hearing aid fittings. Let’s run through some common questions to better understand how the RECD
fallsinto the “big picture” of hearing aid fitting (or on the screen of your hearing aid measurement
system). The Audioscan® Verifit system will be used for demonstration; examples will be shown
for both the Verifit 1 (VF-1), and the Verifit 2 (VF-2) models.

What is an RECD Used for in Hearing Aid Fitting?
In many fittings, the RECD is used twice before we see the SPLogram and fitting targets on the

screen of a measurement system such as the Verifit:

1. To estimate hearing thresholds in sound pressure level (SPL).
HL threshold + RECD + reference equivalent threshold sound pressure level (RETSPL) values =
real ear threshold

2. To predict hearing aid output from coupler measures (In Audioscan® systems, the MLE shown
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in equation 2 isfiltered into the test signal).Coupler SPL or gain + RECD + microphone location
effect (MLE) = predicted real ear SPL or gain

Do | Need to Measure an RECD If | Verify Using “Real” Real

Ear Measurement?
Although direct verification of the real ear aided response (REAR) does not use the RECD at all,

you may still need an RECD to accomplish use #1. The patient’s real ear SPL threshold still gets
converted behind the scenes using an RECD in the equation when thresholds are measured with
insert phones (the RECD is not applied to thresholds measured with headphones). This may make
the displayed thresholds on the SPLogram more accurate for those patients who have unusual ear
canal acoustics and result in more accurate target estimation for use in the hearing aid fitting. In
comparison, your hearing aid measurement system will need both types of RECDs for coupler
based verification to calculate both the real ear SPL threshold and the predicted real ear SPL or
gain.

Are RECDs Measured With Foam Tips and Earmolds the
Same?

The short answer hereis. no. The long answer includes knowing that coupling type (i.e., foam tips
or earmolds) does have a direct impact on measured RECD values. Thisis mainly because the
tubing attached to afoam tip is shorter than that attached to most earmolds. RECDs measured with
an earmold will often have a high frequency roll-off, when compared to those measured with a

foam tip.” For this reason, and because we don’t want to have to complete two RECD
measurements, it is best to try and match your coupling selection for the audiogram and RECD.
Matching coupling type therefore alows you to complete one RECD measurement that can serve
both purposes. Here are three examples of matched protocol for usein hearing aid fitting:

1. Considering babies and young children:
1. Measure hearing thresholds with insert phones coupled to personal earmold.
2. Measure RECD once by coupling the RECD transducer to personal earmolds.
3. Complete coupler based hearing aid verification.
Thisfirst example assumes little or no venting has been included in the fitting. A behind-the-
ear (BTE) device would attach directly to an HA-2 coupler (VF-1) or and HA-4 coupler
(VF-2) during verification.

2. Considering most adult listeners with a vented/open fitting:
1. Measure hearing thresholds with insert phones coupled to foam tips.
2. Measure the RECD once by coupling the RECD transducer to foam tips.
3. Complete verification in the real ear.

3. A third example of amatched protocol for use with some adult listeners wearing custom devices
(in-the-ear (ITE), in-the-cana (ITC), completely-in-the-canal (CIC) hearing aids) or minimally
vented receiver-in-canal (RIC) devices might include:

1. Measure hearing thresholds with insert phones coupled to foam tips.

2. Measure the RECD once by coupling the RECD transducer to foam tips.

3. Complete coupler based verification (the clinician would need to putty the hearing
instrument to the coupler).

What if | Need One RECD Coupling Type, But | Have Only

Measured the Other?
For example, what if the audiogram was measured with insert phones coupled to foam tips, the

RECD was measured with insert phones coupled to a personal earmold and the device (a BTE, for
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example) was verified in the coupler? Y ou might refer to this as a‘ mismatched protocol’, which
can result in fitting errors. To reduce such errors, the Verifit applies corrections that happen within
the system software. In older versions of Audioscan® Verifit software, the RECD would be used
as measured, even if the coupling type was not matched. The current and more accurate approach

being used is to automatically generate foam tip to earmold correction values.” For example, if the
RECD was measured with an earmold coupling, but afoam tip RECD is needed, correction values
are applied within the software to generate an individually-predicted RECD for the foam tip
coupling. Alternatively, an eermold RECD may be individually-predicted from a measured foam
tip RECD by areversal of this process. To be able to apply such correction values, it is necessary
that the clinician define both what type of RECD has been measured, a ong with some details of
the hearing assessment and hearing aid verification setup. If a coupling mismatch is detected in the
software, correction values are applied automatically. This brings us to the first important change
to be aware of: The VF-1 and VF-2 now require the user to select the RECD coupling methods
(e.g., foam tip or earmold) (Figure 1). Thisis done using the pull-down menu option that best
describes the coupling method used. The ‘HL transducer’ menu option isto select the coupling
used to measure hearing thresholds, and the *RECD coupling’ menu option selects the coupling
used during the RECD measurement.

Audiometry

Ear | Right
Targets | DSL child d
Age | 6 years
HL transducer |  Insert+Mold
Threshold | Entered
Bone conduction | NIA
UCL | Average
RECD | Enter
RECD coupling

Figure 1.

What Software Versions Include New Earmold To Foam Tip
Corrections?

Audioscan® Verifit VF-1 and RM500SL systems (software 3.12 and up).

Audioscan® Axiom (software 1.8 and up).

Audioscan® Verifit VF-2 (software 4.2 and up).

What Coupler Should | Use for Hearing Aid Verification?
Although the new standard includes the HA-1 coupler, coupler type conversions (e.g., between

HA-1 and HA-2) are simple, well-understood, and are easily transformed by hearing aid fitting
software. The HA-2 is commonly used in verification of BTE devices with the VF-1. This coupler
typeis no longer used with the VF-2 for hearing aid fitting, except for when completing ANSI
testing; a 0.4 cc coupler is used with this system instead since it measures a Wideband RECD
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(WRECD) and supports extended-bandwidth verification. Automatic software corrections allow
the standard HA-1 RECD to be constructed and reported even in the case when you did not
measure your RECD with that coupler type. Therefore, it is possible to complete measurements
using different coupler types and have the software reference them back to the “standard” RECD.
Y ou will notice that RECDs are labelled as“HA-1" on printed tables of values for this reason.

Application Examples
The following section will go through different verification examples that show possible

combinationsin coupling and coupler types. These differing combinations can be used when trying
to achieve a specific ‘matched’ protocol of RECDs. However, this section aso highlights some
pros and cons of the different combinations and the need to label each RECD type when setting up
ahearing aid fitting. The use of accurate labelling will ensure that the RECD can be corrected and
used as needed in the software when there is amismatch in the protocol. A BTE hearing aid will be
used for demonstration purposes. One verification choice is to connect the HA-1 or 0.4 cc coupler
to the earmold and BTE device using putty to secure the earmold to the coupler. This procedure
requires specific infection control strategies to avoid transferring microbes to the putty, and is not
feasible with all types of earmold material. A putty-to-the-coupler example is shown in Figures 2
and 3 for photographs of this, using an HA-1 coupler on the VF-1 (Figure 2) and using 0.4 cc
coupler on the VF-2 (Figure 3). The corresponding menu options, illustrating the instrument type
and test box coupling method have been included for Figures 2 through 5.

Figure 2. Figure 3.

Alternatively, HA-2 couplers and HA-4 couplers (comprised of the TRIC adaptors and specialy
designed earmold tubing called the ‘ earmold substitute’) offer the advantage of being easier and
cleaner when used with BTE devices because they do not require the use of putty. An example of
this method is shown in Figures 4 and 5 for the VF-1 using an HA-2 coupler (Figure 4) and the
VF-2 using an HA-4 coupler (Figure 5). If setting up the 0.4cc wideband couplersis new to you,
consider watching atutorial at: https://www.youtube.com/watch?v=vOAQq39Tfb1Y.
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Verifit*®

| BIE+HA2 [+

BTE + HA-4

B ETE + mold

Figure 4. Figure 5.

What Changes Should | Be Aware of When Measuring or

Entering RECDs?
RECD values displayed will depend on the hearing aid system, coupler choice and software

version. VF-1 systems require RECD coupler calibration using a 2 cc HA-2 coupler, regardless of
software version. The VF-2 uses a 0.4 cc coupler with a TRIC adaptor to connect the RECD
transducer. Refer to Figure 6 for an example of the set-up needed to measure the coupler portion of
the RECD on the VF-2. Once calibrated, the RECD can be measured on-ear. The VF-1 systems
with software prior to version 3.12 will provide HA-2 RECD values. As per the new standard,
versions 3.12 and above will convert and display RECDs in HA-1 coupler values when viewing the
table of values. VF-2 systems will provide a WRECD which is measured in a 0.4 cc coupler and
will convert to HA-1 coupler values when viewing atable of values.

WRECD audioscan
90- Max TMSPL120 - ‘ Test setup
coupling Foam tip ]
1. Plug the WRECD transducer into the jack labeled RECD on the Probe
80 : : Dock. htation Single view J
2. Attach the TRIC adapter to the 0.4cc coupler and attach this to the blue s Graph J
70 . . coupler microphone. (dB) SPL
— 1 3. Insert the nozzle of the WRECD transducer all the way into the opening in ’Wﬂ
the TRIC.
60+
4. select v | late WRECD transducer |
=9 [ Mon Sep 14 12:41pm
Ial Weekly ™
40 s | Mon Nov 212:00am
30 ‘
204
Legend
104 \Hucer calibration
kar _
WRECD —
0 RECD ~ -oeeeeeeee
_lu N
_20 - . . ‘
_30 -
T : : T : : T : : T : : T : : T : : ,
250 500 1000 2000 4000 8000 16000
Figure 6.
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Previously measured RECDs may be entered into the software, however the system must account
for the coupler type used in the origina measurement. On-screen prompts appear to assist in the
proper selection of a coupler type. Figures 7 and 8 display the new menu options allowing the
clinician to enter thisinformation for the VF-1 (Figure 7) and VF-2 (Figure 8). RECD values from
older printouts may not be labelled as HA-2 or HA-1. These older RECD were likely measured
with an HA-2 coupler and can be entered as such.

| Please choose

Select HA2RECD [0] | |HA-1 RECD [a][ ]

Cancel -l Continue -l Help -l

Figure 7.

| Please choose

Select  |HA-2RECD [o] | or [HA-1RECD [s] | or [0.4cc WRECD (3] |

Measured Speechmap test box data will only be available to 8KHz when HA-2 i
RECD or HAL1-RECD is entered. [

Figure 8.

Where Can | Find A Step-By-Step Guide for Measuring

RECDs?

A more detailed description of RECD and WRECD measurements can be seen in this video
provided by Audioscan®: https://youtube/p57vci TUGY A. Further details related to specific
software updates the VF-2, VF-1 and Axiom can be found at: http://audioscan.com/Verifit2_ RECD
http://audioscan.com/Verifit RECD

http://audioscan.com/Axiom_RECD

Understanding the RECD and how it isused in our hearing aid fitting software allows the clinician
to better define hearing aid fitting protocols for individual listeners. Clinicians are faced with many
different scenarios that determine how they measure the RECD. For example, children outgrow,
lose, and often destroy earmolds, making the measurement of an earmold RECD a challenge.
Current hearing aid systems, such as the Audioscan® Verifit, now alow the clinician to label the
RECD use and type so afoam tip or earmold RECD can be used to predict the opposite type, and
useit as needed.
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