Hearing Health for Musicians

Causes of hearing loss
How the inner ear works

Today’s
topics

Measuring hearing
• Tones and speech
Classifying hearing loss
Hearing aids
• How to get the most from your hearing aid
and audiologist
• Limitations of technology
• Overcoming some common issues with
hearing aids and listening to or playing
music
FAQs

https://youtu.be/eQEaiZ2j9oc

• Causes of Hearing Loss: Conductive
• Blockage of ear canal: ear wax, foreign body
• Damage to eardrum: perforation, trauma
• Damage to ossicles: blow to head or abnormal bony growth
• Fluid build up behind ear drum (otitis media)
May be associated with Eustachian Tube problem

• Tumor in middle ear (cholesteatoma)

Causes of Hearing Loss:

• Sensory, Sensorineural,
Neural
• Aka: ”nerve deafness”
• Damage to or deterioration
of outer or inner hair cells
• “Die back” of auditory
nerve fibers due to
damage to hair cells
• Noise, meds, aging and
hereditary causes
• Tumor of auditory nerve
(RARE!)

Inner ear (cochlea) and has a “tonotopic” organization.
Low frequencies at apex, high at base.
Most people experience loss in high frequencies, first.
Look where A=415 Hz is!

Why Ears are not Eyes

• Most problems with vision are due to problems with the ”mechanical” part
of the eye: cornea, lens and the muscles controlling adjusting the lens.
• We use glasses (corrective lenses) to compensate for these problems.
• When damage to the retina, macula or optic nerve occur, then that causes
a condition known as low vision.
• Low vision caused by age-related macular degeneration , glaucoma and
diabetic retinopathy , most often cause it. Glasses cannot compensate for
the damage/deterioration of retina, macula and optic nerve.

• Corrective lenses are used to provide better focus of the lens, to enlarge and
”sharpen” images sent to the retina/macula.
• Hearing aids amplify and filter sound to provide a a more focused sound to the
inner ear.
• If you had a problem with the ear canal, ear drum or middle ear, a hearing aid
could completely compensate for that problem!

• BUT, neither glasses (for eyes) nor hearing aids (for ears) can
completely compensate for damaged sensory cells or nerve fibers.

Presbycusis
• Encompasses all conditions
that lead to hearing loss in
older adults.
• Reduced hearing sensitivity
• Reduced speech
understanding
• Impaired localization of
sound sources
• “Slowed” central processing
of acoustic information

Risk Factors for Presbycusis
• Noise exposure
• Systolic blood pressure (hypertension),
independent of age, presents a significant
risk for shifts in auditory threshold.
• Smoking
• Medication: aminoglycosides, cisplatin,
loop diuretics,
• Family history

But, we can all reduce risk by managing
our health:
Diet
Exercise
Recreational
noise exposure
Cardiovascular
health
Reduce Stress

Cognitive Factors

§The association between incident dementia and hearing loss has
become a concern.
Yet, dementia, like hearing loss involves a complex interaction of
genetics, lifestyle and environmental factors.

Association between Hearing and
Cognitive Impairment
• Epidemiological studies show:
• Risk of dementia increases by 1.27 times per 10 dB
increase in hearing threshold.
• The incidence of dementia is
1.89 time higher in persons with mild hearing loss,
3 times higher in people with moderate hearing loss
5 times higher in those with severe hearing loss.

• There are faster rates of cognitive decline in those
with dementia and hearing loss.

Biologic Risk Factors Common to HL
and Dementia
• Genetics
• Inflammation
• Immunology
• Cardiovascular disease
• Hypertension
• Diabetes
• Stress

Cognitive Mechanisms

• Cognitive reserve and compensation is greater for those
who are healthier, more active and engaged.
• Greater experience with language with age leads to better
use of contextual cues.
• Hearing loss can diminish activity and engagement and
lead to decline in cognitive reserve/compensation abilities.

Hearing Loss with
Aging is Insidious
• In most cases, hearing loss occurs
gradually over time.

• The brain is very good at “filling in the
gaps”---until it isn’t!

• Most people wait seven years before
they decide to take action to manage
their hearing.

• Take charge! Ask for more from your
primary care provider and your
audiologist!

Hearing Aids
• Hearing aids are an effective method for treating mildmoderately severe hearing loss.
• The individual needs to be willing, motivated and able to use
the device.

Personalized Amplification
• A hearing aid is your personalized amplification
system.
• Improvements in hearing aid technology have
come from digital signal processing and
miniaturization of components.
• Digital signal processing is used to “focus” the
sound for your particular hearing needs.
Providing amplification at the right frequencies
Providing enough amplification but not exceeding
tolerance limits
• Multi-band compression

Noise reduction circuits
Different settings for different listening situations—
including playing or listening to music.
Blue-tooth enabled

It’s all about the
personalization
• All hearing aid manufacturers offer
different styles, options and price
points for hearing aids.
• Basic Transportation vs. Specialized
and high-tech features
• Musician’s : You are “high
performance” users and need the
flexibility to go between “basic
transportation” for some situations
and specialized, high-tech for others.
• Need for optimization for speech
perception vs. music perception
during viol play.

Limitations of Hearing Aids
• Hearing aids can amplify sound and
reduce some background noise but
cannot make sounds clearer.
Sensorineural hearing loss causes
distortion of sounds:
• Loss of fine frequency sensitivity
• Reduced dynamic range: thresholds
can be elevated, but loud sounds
sound too loud.
• Music has large variations in sound levels
at different frequencies
• This may over-drive the analog-to—digital
converter and cause distortion
• Quick tricks:
Cover microphone with 3-5 pieces of tape
while listening/playing music
Turn off hearing aids while playing music?

Technology (not a commercial)
• K-AMP. The K-AMP™ is an analog
circuit that first came out in 1988.
• The K-AMP circuit, which was the
workhorse for rehabilitation with
musicians in the 1990s and early
2000s, has recently been reintroduced
in the Bean™ Personal Sound
Amplification Product (PSAP)
(www.etymotic.com).
• This PSAP can be used for music
activities in place of a client’s
conventional hearing aids. To my
knowledge, the only device that
currently uses the K-AMP™ circuit is
the Bean.

Hearing aid programming recommendations
• 1) Use similar compression characteristics
between the speech-in-quiet program and the
music program.
• 2) Disable the noise reduction and feedback
management systems for the music program.
• 3) Set the Output SPL90 6 dB lower for the
music program than for the speech-in-quiet
program. Since the peaks of music are on the
order of 18 dB above the average signal level
(RMS), the peaks of music may exceed the
individual’s tolerance level by 6 dB more than
for speech.
• A music program should be set 6 dB lower than
that of a speech-in-quiet program.
• The gain for a music program should also be set
6 dB lower than that of a speech-in-quiet
program.

The best technology:
Brain Power
• We hear not only with our ears but also
with our brains and our attitudes.
• Self-efficacy is a human trait in which
people feel confident about their
ability to take action as needed in
future situations.
•

People with greater self-efficacy and
perseverance can re-establish greater
listening success and enjoyment.
o

Self-efficacy is one of the important
determinants that helps to cope with
hearing loss.

Questions and Answers
• At what point in hearing loss should one plan
to get hearing aids?
• Is further loss of hearing inevitable as we
age?
• How can I tell if I am hearing what I need to
hear in consort playing?
• Will I need to stop playing viola da gamba if I
can’t tune effectively (because of hearing
loss)?
• Why is my hearing loss accompanied by
increased sensitivity, even pain, to loudness?

• Many restaurants I used to enjoy are now
simply so loud I don’t even wait to be seated.

Tinnitus
• Clicking, buzzing, white noise,
hissing, crickets, humming
• Intermittent or constant
• Can wax and wane
• Influenced by stress, illness, blood
pressure, head position, facial or
neck movements, allergies

• Tinnitus occurs because the
brain is reacting to the reduction
of sound input.
• The brain is trying to “amp up”
it’s response to sound.

Is there any way to reduce or suppress
tinnitus?
Does tinnitus affect the ability to tune and
play in an ensemble?

Questions about
Hearing Aids
Are there hearing aids
specifically for musicians?
When using the hearing aid music setting it is
difficult to hear people talking. Why?

Are there audiologists who specialize in
fitting hearing aids for musicians?

Will the new over-the-counter (OTC)
hearing aids be as sophisticated as
current digital models?

• My ears feel clogged the
morning after an orchestra
rehearsal, and then clear up later
in the day. Is this a concern?

Medical Considerations

• What should I do about
excessive ear wax and itchy ears?

A sudden change in hearing is a medical
emergency. Needs attention by an ENT
Fluctuations in hearing with tinnitus and balance problems need specialty
treatment by an ENT.
There are experimental drug trials for hearing loss. Mostly aimed at those with
recently acquired hearing loss. (see clinicaltrials.gov).
Tinnitus Research at UArizona.

