PROTECT YOUR HEARING
Original idea from David Carlisle

Aviation can be a noisy business that can assault tour ears and chip away at
your ability to hear clearly. Prevention is your only effective defense.
On the ground or in the air aviation can be a noisy business that can 0 assault the delicate sensory
apparatus of your ears and imperceptibly chip away at your ability to hear clearly.
Typically, hearing loss cannot be restored - at least not with current medical technology. Therefore,
prevention is your only effective defense. Let's review how your ear transmits the sounds you hear
and what you can do to reduce your chances of suffering premature hearing loss.

HOW YOU HEAR
Your ear is a complex, multipart organ. The
external ear and the canals that enter your head
gather sound, the middle ear amplifies sound
vibration, and the inner ear translates sound
vibration into nerve impulses that the brain
interprets as sound.
When sound waves - produced by the vibration of
molecules - enter the middle ear they strike your
eardrum, causing vibrations that are picked up and
intensified by three ossicles, which are tiny bones
attached to the eardrum. This amplified sound is
then conducted to the inner ear.
The hearing portion of your inner ear, called the
cochlea, is a hollow, bony canal filled with fluid
and lined with specialized cells that have tiny hair-like tufts.Sound creates fluid waves in the hearing
portion of your inner ear that stimulate these cells, triggering activity in nerve fibers; these fibers in
turn transmit electrical impulses down the auditory, or hearing, nerve to your brain, which interprets
them and allows you to perceive sound. Interruption of any step in this chain of events can impair or
destroy your ability to hear.

TYPES OF HEARING LOSS
Varying degrees of hearing loss can occur and are attributed to an array of causes that can often
overlap. Hearing loss is described as either conductive or sensorineural, depending on which part
of the ear is damaged. The former is frequently reversible; the latter is not. Conductive loss occurs
when the three tiny bones in your ear fail to conduct sound to the cochlea or when your eardrum
fails to vibrate in response to sound because of some mechanical problem such as middle ear
infections, blockage of your outer ear (by wax), damage to the eardrum, fluid in the ear(s) and other
causes. Sensorineural refers to damage to the pathway for sound impulses from the hair cells of
your inner ear to the auditory nerve and your brain. Common causes include acoustic trauma, viral
infections, certain drugs, abnormal pressure in the inner ear and strokes.
However, the primary cause of sensorineural hearing loss is aging. As we get older, a certain
degree of hearing loss, beginning with the high-pitched range, is nearly universal. It most likely
results from a combination of genetic vulnerability, the effects of diseases such as high blood
pressure, occupational noise exposure and a lifetime of exposure to the moderate noise levels found
in most cities and towns. Age-related hearing loss represents the most common cause of deafness
in the United States. The disorder occurs in about 25 percent of people age 65 to 75 and in 50
percent of those over age 75.
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TRAUMATIC HEARING LOSS
After aging, noise trauma is the most com mon cause of hearing
loss, accounting for nearly 20 percent of all cases of impaired
hearing.
Any noise that exceeds 85 dB, especially with continuing
exposure, can damage your hearing. Typical industrial noise is
usually in the mid-90-dB range; rock concerts are even louder.
Day-to-day exposure to loud, intense noises on or off the job
can cause sensorineural damage. The first loss occurs in the
high-frequency register of high-pitched sounds. Continued
exposure combined with a person's normal aging process will
result in deterioration of lower register hearing as well.
At first, perception of conversational speech may only be a
problem in settings in which there is a significant amount of
background noise, but with continued exposure, the hearing
loss will become apparent in everyday conversations.
Sudden, single, loud noises may cause a reversible hearing
loss, termed temporary threshold shift, that will correct itself
given time and protection from further noise trauma. Continued
exposure to steady and intermittent noise will produce a
permanent threshold shift.
People fear hazards to their eyes because the effects are often
sudden and dramatic. They understand the need for eye
protection. However, those same people often ignore hazards to their ears because the usual
noise-induced hearing loss is of slow onset, permitting the gradual deterioration to go unnoticed until
the process is far advanced.
Also, observes Jerry Tobias, Ph.D., "Many people not recognizing that deafness is much more
socially debilitating than blindness are terrified at the prospect of a loss of vision, but give little
serious thought to the consequences of a loss of hearing."
If you fly on a repeated basis, eventually you are going to experience some degree of barotrauma,
which is sudden ear pain and a decreased hearing in one or both ears.
The proper function of your ear requires that the air pressure within your middle ear is equal to that
of the surrounding atmosphere. Sudden changes in pressure can either put outward traction on
your eardrum or cause it to collapse. In either event the result can be pain and diminished hearing.
Any pressure change can damage your eardrum; most commonly it occurs during descents when
flying or ascending when scuba diving.
That's why you should not fly or scuba dive when you have an infectious upper respiratory condition.
Also, visit a doctor if you experience any sudden hearing loss or drainage of blood fi-om the ear
associated with a change in pressure.

THE EARS ARE RINGING
Tinnitus refers to the perception of sound - a buzzing or ringing in the ears - in the absence of a
source for the sound. Almost everyone has experienced a brief episode of ringing in the ears at one
time or another, and these transient episodes are usually of no consequence.
However, if the problem is severe, the ringing can often be traced to one of a variety of specific
problems related to the eardrum, the nerve of hearing, or the bones of the hearing portion of the
inner ear.
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This ringing does not indicate the onset of deafness, but often represents an early symptom of
hearing impairment, thought to be caused by removal of the normal masking effect of low-level noise
around us.
When the ear no longer perceives this low-level background noise from outside the body, the
normally inaudible noise from inside the body created by the flow of blood, movement of muscles
and vibrations of the eardrum may be heard as a buzz, ring or hum. Often this kind of ringing is
ebbing and flowing with the rhythm of the body's blood flow.
Ringing in the ears can be frustrating for the sufferer because even when the cause is identified,
there may be no treatment available to stop it.
Some people find that the sound of an FM radio helps them to sleep by creating competing noise. If
you suffer from persistent ringing, see a doctor for evaluation and inquire about the resources
available to help you cope.

MEDICINES AND HEARING LOSS
Several classes of medication are
toxic to the auditory nerve and may
produce a sensorineural hearing
loss in both ears.
Temporary
hearing loss has been associated
with use of aspirin and other antiinflammatory drugs.
Permanent
loss sometimes occurs with certain
antibiotics and some cancer drugs.
For most of these drugs, toxic
damage to the hearing nerve is
related to the amount of medication
taken, with higher dosages causing
more risk for hearing loss.
However, even normal dosages of
certain medications can cause
problems.
If you are taking quinine, aspirin or
some other medication and you
develop ringing in the ears, or your
perception of sound or your
balance changes, notify your doctor
immediately. Your prognosis is excellent in the case of aspirin or quinine toxicity and variable when
other drugs are the cause. Your hearing loss may be permanent as there is no treatment to reverse
toxic damage to hearing.

PROTECT YOUR HEARING
Protecting your hearing - which is exceedingly important if you already suffer some degree of
hearing loss - can be done by using simple earplugs, custom ear plugs or earmuffs. In a noisy
environment, speech and emergency signals are more clearly heard when you are wearing earplugs
or earmuffs.
Good earplugs can be found among all types; a good custom plug, a good wearer molded plug and
a good pre-molded plug may be nearly indistinguishable in performance," says Tobias.The
probability of getting a less than good plug is increased if selection is limited (no cigarette filters or
Kleenex wads) or plugs are chosen that incorporate gimmicks such as perforated or lightweight
construction.
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Custom plugs can be a rational solution when a user's ear canal shape rules out over-the-countertype plugs. Simple polyurethane plugs - tapered for easy insertion and removal - reduce noise by
about 10 to 15 dB, which is often enough to take it below the critical damaging threshold of 85 dB.
And when using plugs, periodically loosen them in flight to equalize the pressure differential in your
external ear.
While the choice rests with the
pilot, maintenance technician or
ramp worker, Tobias suggests
keeping several types available.
"Having more than one kind on
hand also decreases the
number of cases in which a
potential wearer cannot be
successfully fitted." Properly
insulated earmuff-style noise
suppressors
offer
excellent
damping sound on airport
ramps, reducing levels by 15 to
25 dB. Usually fashioned from a
solid cup filled with soundabsorbing material, they offer
better protection but are less
comfortable than plugs.
Tobias says that among pilots
who fly the most, shifts in
hearing thresholds are common.
"The use of hearing protection
will help solve the problem for
those with the greatest exposure
to cockpit noises the flight crew.
If your earmuffs stay in your
aircraft or your plugs are always
worn in your pocket, they won't
conserve your hearing."

HEARING AND THE FAA
The FAA issues all classes of airmen medical certificates to hearing-impaired pilots. The medical
flight test is authorized by the FAA and usually performed at your local FSDO. Upon satisfactory
completion of the test, a waiver is issued with a statement that you must use "hearing amplification"
during flight.
According to Stanley Mohler, M.D., vice-chairman and director of aerospace medicine at Wright
State University School of Medicine in Dayton, Ohio, "Pilots who lose hearing have few difficulties
adjusting to flying, because they either develop their own strategies for coping with their reduced
ability to hear or adjust to flight-deck use of hearing aids to compensate for hearing losses."
No special considerations are involved in fitting pilots with hearing aids, Dr. Mohler says. Today
most devices are fully digital or digitally programmed analog instruments that use digital signal
processing to amplify sound, help the wearer hear better, and - in some instances - reduce
background noise.
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For questions about hearing problems, special issuances, or the status of your medical certificate,
contact the FAA at (405) 954-4821.
Don't dismiss noise in your daily life as a price you pay for living in our modern world. Take the time
to protect your hearing. If you know someone who is suffering from hearing loss, pass along this
article and encourage him to see a doctor. It could be the best advice he'll ever hear.

Editor : Copyright  Smartcockpit.com / Ludovic ANDRE

PAGE 5

version 01

