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Carhart 1951: The most important sound and speech
dimensions are:

1. sensitivity (how faintly can one hear).

2. clarity of sound in quiet.

3. clarity in noise.

4. tolerance (how loud can sound be without

becoming a problem).




Hearing aid goals

m _Audibility - be able to hear important sounds e.g. speech

m Comfort - sounds comfortably loud

m Safety - sounds prevented from being too loud

m [ntelligrhility - maximise the intelligibility of speech
sounds

m Ounality - maximise the percetved quality of the sounds
(e.g. little distortion)

m Consistency - same performance regardless of listing

conditions.




While there are many different types of hearing-aid technologies, four
basic components are common to them all:

s Microphone: Receives sound and converts it into electrical
impulses.

s Amplifier: Intensifies electrical impulses.
s Receiver: Translates those electrical impulses into louder sounds.

m Battery: Serves as power source for device.
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FIGURE 155.1. Basic components of a hearing aid system




All Hearing Aids Are Alike

1. Sound goes in the Microphone.

2. Sound gets amplified.

3. Sound comes out the Speaker into your Ear
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TYPES OF HEARING AID
0 CONVENTIONAL HA

Body worn
Behind the ear
In-the ear
Canal aids
> in-the-canal
- completely-in-canal

o IMPLANTABLE HA
BAHA
Middle ear implants-
Piezoelectric devices
Electromagnetic devices



 Behind-the-ear (BTE) hearing aids

e In-the-ear (ITE) hearing aids
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Technology

» Analog: Settings and Sound are both processed via analog
technology.

» Digital Programmable: Settings are processed digitally,
Sound is processed via analog technology.

» Full Digital: Both Settings and Sound are processed
digitally.

Opinion: Full Digital is now best in most
cases, but not the miracle that some imply.




Features

o Volume Control Opinion: Learn

o Telecoil what these

o Multiple Microphone Directionality features can do to
o Compression help your patient

o Clipping to hear better.

o Direct Audio Input

o FM

o Bluetooth i :
o Programmability
o Speech Enhancement/Noise Reduction Harvey Dillon

o Frequency Shifting

o Earmold/Vent

o Remote Control

¥ Thieme



Feature Availability By Type

Feature / Type

BTE

ITE

ITC

CIC

Telecoil Most Some |??? ?22?
Directional Mics Some Some No No
Compression/Clipping Yes Yes Yes Yes
DAI Some No No No
FM Some Few ?2?? No
Bluetooth Some Yes ?2?? ???
Programmability Most Most Some Some
Power Plenty Less Less Less
Remote some some few ?2??




Hearing Aids Prescription

Step 1 : Assessment
Step 2 : Treatment Planning

Step 4 : Verification

Step 6 : Validation




Minimal Components of Assessment

Speech Tes
Resuits




Auditory Rehabilitation Assessment
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Assessment Outcomes
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Step 2 : Treatment Planning
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Step 3 : Hearing Aid Selection

Frequency - Gain Characteristics
Maximum Output

Input — Output Characteristics

Other Characteristics: style, features...




Input

Hearing Aid
Linear -
Nonlinear

______

_________
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Step 4 : Verification

Quality Control
Physical Fit
Performance




Performance

Verify HA using Free Field Testing:
1. Aided threshold (20 - 30 dB)
2. SRT at threshold (40 - 45 dB)
3. MCL at threshold (60 — 65 dB)

4. UCL at threshold (80-85 dB)




Step 5 : Hearing Aid Orientation

that should be covered

Battery
Landmarks
Cleaning HA
Programs

All instruction
Accessory use




Step 6 : Validation

1. The patient's self assessment, reducing the disability.

2. Speech Discrimination tests.



