
Webinar FAQs
How to ask a question:

• Use the Q&A.

Handouts:

• Resources tab in Zoom

• Pending courses 

How to view captions:

• Click CC Button to Show/Hide Captions

How to earn CEUs:

• After the webinar, go to your Pending Courses 
and pass the multiple-choice exam.

For assistance or tech support:

• Call 800-753-2160

• customerexperience@continued.com

• Use the Q&A window

Coupling Matters: 
Understanding the 
Acoustic Effects of Domes, 
Earmolds and Encased 
Receivers

Jill Mecklenburger, AuD
Erica D. Koehler, AuD
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Learning Outcomes
Formulate more acoustically informed decisions regarding dome vs. earmold 
selection.
Understand more accurate venting concepts to balance openness, 
transparency, feedback control and sound quality.
Use coupling solutions for troubleshooting with hearing aid complaints.
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Limitations/Risks

The applicability and accuracy of the course content may vary by the clinical, 
geographical, and cultural context; you should evaluate the course accordingly.
Healthcare providers should apply cultural competence and sensitivity to 
ensure effective and respectful care based on their patients' diverse needs.
It is the responsibility of course participants to critically evaluate the evidence 
from multiple sources to guide professional practice.



Coupling matters: Understanding the 
acoustic effects of domes, earmolds and 
encased receivers

Jill Mecklenburger, AuD
Erica D. Koehler, AuD

Global Audiology, GN Hearing



Overview

• Review of ear coupling
• Effects of ear coupling
• Selection for fitting
• Selection for solution
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Review
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Review - What is ear coupling, really?
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Review - What is ear coupling, really?
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Ear 
coupling

Ear canal

Sound 
pressure



Effects
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Review - Effects

The “lids” Type style size depth venting

Custom 
mold

• Solid
• Hollow

• custom • custom • None 
through 
4mm

Stock dome • open
• Semi 

occluded
• occlusive

• XS to XL • Occlusive 
through 
open
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Review - Effects

ear coupling

custom stock

11 Cubik, 2022 (Ear&Hearing)



Review - Effects

• 58 ears
• 5 domes types – open, 2 varieties of semi open, tulip, and double dome
• Evaluated 

• objective occlusion via vent effect
• subjective occlusion via rating 

• reinsertion effects 
• acoustic transparency 
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Review - Effects

• 3 principles to apply:
• Vent effect – compare complete occlusion to earpiece 

occlusion (REOG)
• Transparency – compare REUG to REOG
• Subjective occlusion – wearer’s sense/tolerance of 

occlusion
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Completely occluded 
with material

REOG with 
dome



Review - Effects
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Transparency: 
0 = most like 
the open ear

Wide shading = 
increased 
variability

Vent effect: 0 = full occlusion



Review - Effects

transparency

Vent effect

occlusion
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Vent and occlusion 
are inversely related

Vent and 
transparency are 

related

transparency and 
occlusion are related with 
low Hz gain, but inversely 

related without gain



Selection for Fitting
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Fitting 

Decision based on objective information:
• How much leakage are you (the HCP) willing to tolerate?
• What size lid do we need for the cup?
• Will the wearer be able to use the this on their own?
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Fitting – How much leakage?
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Recommendation Badge      Vent Correction View



Fitting – How much leakage?

Calibration Curve
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Open fitting = 
deep calibration curve

Occluded fitting = 
shallow calibration 
curve



Fitting – What size lid?

• Canal shapes and sizes vary therefore choosing the correct size ensures the 
correct function 

20

Too small = 
gaps from not 
meeting 
canal wall

Too large = gaps 
from crumpling 
or folding 



Dome Portfolio

Legacy domes AllFit domes

3 sizes (S,M,L)

3 sizes (S,M,L)

3 sizes (S,M,L)

1 size

5 sizes (XS,S,M,L,XL)

5 sizes (XS,S,M,L,XL)

4 sizes (S,M,L,XL)

2 sizes 

3 sizes (S,M,L)

Open

Power

“Vented”

Tulip

Sleeve



Market Surveys
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Sample Questions:
• What dome sizes do you feel are missing or needed? 

• Which types of domes are missing these sizes?

• Do you think that GN domes “collapse” too easily?

• Would a larger fish box/tackle box be too large if it had more dome sizes in it?

• Are there any types of domes missing from GN’s offering which you would like to see? 



Market Survey Results

• "we need a larger dome option"
• "there should be an intermediate size dome between small and medium"
• "it would be great to have a universal/non-custom micromold"
• "more size options for tulip domes"
• "need better wax protection, wax gets stuck in domes"
• "need better durability – patients with dexterity issues easily tear their domes"
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Jabra SESAME studies 
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Dome Size Distribution: Market Feedback and SESAME data

SF3

Size designation Diameter [mm]

Open / Closed mm

Small 5.09

Medium 7.64

Large 10.0
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Most common feedback:

n The gap between SF3 Small and Medium is too big, 
we need a size in between
n The Large dome is not big enough

“We need a size between Small and Medium”

“We need a size bigger than large”
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Final Size Distribution



Final Size Diameters
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Fitting – How much leakage? + What lid size?
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Fitting – Will the wearer be able to use this on their own? 

• Studies on reinsertions on domes find:
• Experience matters! Those that have more experience with dome insertion can insert 

repeatedly without variability
• A small amount of variability is found between insertions with lesser experienced users
• Open domes were reinserted with the least amount of measured variability, double domes with 

the most

• Considerations:
• Can the wearer insert the earpiece correctly on their own?
• Practice makes perfect
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Solution: Wax protection improvements based on market feedback
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Legacy dome wax issues



Fitting 

Decision based on subjective information:
• How much occlusion is the wearer willing to tolerate?
• How does the earpiece look in the ear?
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Fitting - How much occlusion is the wearer willing to tolerate?

• How is occlusion created?
• With low transparency earpieces: Low frequency sound pressure at the 

eardrum created by vibration from vocalizing 
• With high transparency earpieces: Direct and indirect low frequency sound 

combining in the ear canal

33



6/18/2634

What is Occlusion?

• When a person speaks or chews, the 
vibrations in the vocal tract are coupled to 
the bones of the skull and tissues 
connected to these bones.

• Consequently, the cartilaginous walls in the 
ear canal will vibrate, thus generating a 
sound.

• Normally this wouldn't create a problem, as 
most of the generated sound will escape 
out of the ear canal.



6/18/2635

• When a person is 
wearing a hearing aid it 
creates a problem

• The generated sound is 
trapped within the 
residual canal volume 
and the intensity of the 
patient's own voice 
increases – especially in 
the low frequencies

What is Occlusion?



Low transparency earpieces: Low 
frequency sound pressure at the eardrum 
created by vibration from vocalizing 

High transparency earpieces: Direct and 
indirect low frequency sound combining in the 
ear canal

Fitting - How much occlusion is the wearer willing to tolerate?
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Longer tighter canals 
can reduce vibration

Hollow molds require 
less venting than 
solid to achieve the 
same effects



Hollow molds blend the qualities of high and low 
transparency by providing less occlusion effect and 
plugging up the ear canal

Fitting - How much occlusion is the wearer willing to tolerate?
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Fitting - How does the earpiece look in the ear?
 
• UP encased receiver allows for smaller, more cosmetically appealing choice for 

greater hearing loss
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Fitting - How does the earpiece look in the ear?

• With proper sizing the sleeve can 
be use temporarily in place of a 
mold 
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Fitting - How does the earpiece feel in the ear?

• The best coupling is the one that 
the patient will wear
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Selection for Solution
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Fitting for solutions 
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There is a lot of 
background 
noise!

I would like to be able 
to hear the person 
speaking better in 
noisy environments

The hearing aids 
sound sharp

Streaming 
doesn’t sound 
as good as 
when I am using 
my earbuds



Solutions – The hearing aids sound sharp

• Problem: No bass combined with a 
boost in the high pitches can cause 
sound quality issues

• Solution: choose the most 
occlusive dome the wearer will 
tolerate
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Open earpieces 
= little to no low 
frequency gain  
+ ear canal 
resonance



Case Study: The Composer and Venting
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Solutions – Streaming doesn’t sound great

• Problem: No bass combined with a boost in the high pitches can cause sound 
quality issues – same as previous. Earbuds behave more like double dome.

• Solution: choose the most occlusive dome the wearer will tolerate to minimize 
comb filter, loss of bass and ear canal “spikes”
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Allowance of background 
sound into canal (Comb filter)

Loss of bass 
(vent effect)

Attenuation of ear 
canal properties

Open No attenuation to outside sound Completely vented none

Tulip 
and
Vented

Outside sounds below 1k Streaming 
primarily above 1k

About 10dB

Power Outside sound below 600Hz 16dB



Solutions – There is a lot of background noise

• Problem: open fittings do not provide passive noise reduction 
• Solution: choose the most occlusive dome the wearer will tolerate
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• Slight increase in benefit with addition 
of noise reduction for closed fittings 
versus open

• Insertion loss decreases as the vent 
increases, ie less attenuation 



Solutions – I would like to hear those speaking better while in 
background noise
• Problem: open fittings may not be offering enough gain to leverage the 

directionality in the hearing aid
• Solution: choose the most occlusive dome the wearer will tolerate
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• If there is a 10dB+ difference between direct (green) and 
amplified (red) sound, the louder will dominate thus decreasing 
the effects of the directional microphones

• Directivity was greatest at low or moderate input levels for open fits
• Directivity was greatest for closed fittings in an objective measure
• SRTs improved 3.3 dB with closed directional fittings when compared to open



Solutions – I would like to hear those speaking better while in 
background noise
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• The frequency ranges that 
are affected by venting will 
also have no directional 
benefit, ie up to 1.5Hz for 
completely open fits

• Directivity in the high 
frequencies is accessible 
where gain is available



Summary

• Remember 
the 3 principles:

• Use the earpiece to your advantage!
• Sound quality
• Gain 
• Directional benefit

• Comfort 
• Cosmetics 
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Transparency = 
how much 

sound is getting 
into the ear 

canal?

Vent effect = 
how much 

low 
frequency 

energy might 
be lost?

Occlusion = 
how does my 
client perceive 
the sound with 
the earpiece?

• Noise reduction

• Naturalness

• Flexibility



Thank you!


