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earning a deaf ear:
LOUD MUSIC &
HEARING LOSS

Leigh Silverman

( ( God

prolects
MUSICIans.
Otherwise,
theyd all

be deaf. ) )

= Dr. Mead Killion
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can't hear you!" screamed the
tour manager for the heavy
metal group Overkill, as guitar
riffs ripped through the phone
receiver. "Whatdidya say?"

“I'm doing a piece for Audio maga-
zine on hearing loss,” | yelled back,
holding the phone a foot away from my
ear. “Can you spare an interview?"
Drums rifled in over the guitars, drown-
ing out our screaming match com-
pletely.

It is possible that as Mike Osgerby
was talking on the phone, the hair cells
in his inner ear were being damaged
by the loudness of the sound check
being done by the band in the same
room. Unfortunately, we don't always
know when our hearing is being dam-
aged. When we do recognize a loss, it
is often too late.

It is difficult to measure just how
much damage pop musicians and
their listeners have incurred, and sus-
ceptibility to hearing loss varies. We do
know, however, that hearing loss-is
contingent on the duration and intensi-
ty of exposure. The Occupational Safe-
ty and Health Administration (OSHA)
determined in 1970 that repeated ex-
posure to 85 dB for more than eight
hours could cause permanent loss, al-
though OSHA regulations (Table |) per-
mit exposures to 90 dB for eight hours
a day, five days a week, over 40 years.
For such exposure, the possibility of
experiencing permanent loss is great,
though the damage would be slight.
The maximum continuous level permit-
ted for two hours under OSHA regula-
tions is 100 dB. Rock concerts expose
T T S e e e S S VS e |
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most audience members to about 105
dB and often last longer than two
hours. According to Dr. Alvin Katz, sur-
geon director at the Manhattan Eye,
Ear, and Throat Hospital, “Someone
exposing themselves to fewer than 10
rock concerts would probably develop
hearing loss.” Dr. George Haspiel of
St. Luke’s Hospital in San Francisco
agrees: "Kids exposed to rock mu-
sic—their ears look very much like
those of war veterans who have been
exposed to artillery."

Nobody wants to admit they have a
hearing impairment, especially a musi-
cian whose livelihood depends on his
ability to hear. But performers such as
44-year-old Commander Cody, a vet-
eran Bay Area rock musician, are now
recognizing the problem. Cody, a pro-
fessional musician since 1969, suffers
from tinnitus, a ringing sensation in the
ears that can last for days after expo-
sure to loud noise. Chuck Stevens, for-
mer drummer with the San Francisco-
based rock group Addie, was forced
into early retirement when he devel-
oped tinnitus and a physical intoler-
ance to loud music. “Whenever |
played,” recalls Stevens, "pains would
travel up my arms, into my neck, and
into my ears." Bassist Jay Morse, pre-
viously with his namesake group
Morse Code, gave up playing when he
began noticing aural discomfort during
rehearsals. (His band rehearsed at lev-
els up to 134 dB.) Now Morse's ears
are so sensitive that he has to wear
earplugs when he walks down the
street.

The human ear can distinguish fre-
guencies between 20 Hz and 20 kHz,
roughly equivalent to the range from
the lowest note on a pipe organ to the
highest overtone on a violin. A normal
pair of ears is most sensitive to sounds
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large Netherlands conglomerate, and
others have not yet been seen to be
enough of a presence to change the
present staggering retail prices of the
albums. Also, the computer industry is
consuming just about every ounce of
barium ferrite, the magnetic medium
used in high-speed DAT duping. Until
that demand eases or production of
the expensive substance swells, bulk
high-speed tape could be too costly or
too rare for the marketplace.

The high cost of duplication isn't the
only problem. Most of the few stores
willing to carry DAT cassettes have
been unwilling to sell them without a
huge markup. The DADC/Sony plant in
Indiana is offering duplication now but
saying nothing about the mother com-
pany's high-speed duper. The most in-
formative and active of all the duplica-
tors has been Loran, in Warren, Penn-

AUDIO/JANUARY 1989

sylvania. They have kept abreast of the
world DAT situation and been quite
generous with information, contacts,
and materials for professionals and
writers in the field. They did the Ford
tapes and have associations with
many of the labels listed above, but
acknowledge the present stillness in
the marketplace. Kate Campana of Lo-
ran was quietly optimistic about the
1989 albums the company is lining up
with their clients,

So whither DAT in the short term? As
even Billboard, the vocal, visible weekly
of the U.S. record and video industry,
has predicted—and, in the case of a few
guest editorials, urged—the DAT logjam
may be handled best by a marketplace
trial of the new format. Since the igno-
minious death of CBS Copy-Code (it did
not perform as claimed), conflicting
copy-guarding systems proposed else-

where have found only confused reso-
nance in the industry. Further, the U.K.'s
Parliament rather tidily trounced a royal-
ty which was to have been collected
from blank-tape taxes. So the situation
remains frustratingly at an impasse. The
rest of the world can buy and record
DAT. It is not illegal here—and every-
one's finally admitting that the format
itself not only poses no danger to the CD
format but probably is a supportive
complement—but the stalling goes on.
The big labels will eventually have to
coexist with a consumer digital record-
ing system, whether it be DAT, bubble
memory, or optical disc. So why not
embrace the inevitable and reap the
benefits now?

The hardware manufacturers, mostly
in Japan, will not bring in recorders
(playback car decks are around, of
course) until the RIAA's threat of a law-
suit over copyright infringement is
somehow removed or resolved world-
wide. There we languish, for now.

But, one is tempted to dream: What
if someone does say the hell with it and
introduce recorders in the U.S.? No
one in Japan appears to have the bra-
vado to test the legal and marketing
waters at this point. What if some bold,
perhaps brash, board in a company
based in that waking electronics giant,
Korea, were to beat everybody to the
punch and challenge the stalemate
head on? Well, I'm not making any pre-
dictions, because there's too little to go
on, and the latest rounds of talks be-
tween the two industries remain secret.
But even if DAT is a tempest in a tea-
pot, when viewed in dollar potential
and compared with the CD or video
markets, it is highly visible. The com-
pany that successfully negotiates safe
passage 'round and through the com-
plex issues surrounding DAT will get a
lot of attention. Do you wonder who it
will be? We all do.
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‘Hours dBA SPL
4 95
3 97
2 100
1% 102
1 105
Y. 110
Va 115

between 1 and 4 kHz, and less sensi-
tive to frequencies outside of this
range. From 0 to 140 dB, the scale for
sound pressure level (SPL) approxi-
mates the range of sound audible to
the human ear without pain. Because
we are able to perceive such a wide
spectrum of acoustic energy, the units
of intensity used for measurement are
compressed by using a logarithmic
scale (based on powers of 10) on
which the sound power multiplies by
10 with every 10-dB increase. For in-
stance, the sound of a motorcycle at
25 feet (90 dB) would have 1,000 times
the power of two people carrying on a
conversation in the same room (60
dB). A-weighted measurements of
sound level (expressed as dBA) are
made using a filter on the sound-level
meter which matches its frequency re-
sponse to that of the human ear.

The ear is an efficient, delicate in-
strument which converts sound ener-
gy—in a series of rapid, complex pro-
cedures—into electrical impulses
which the brain interprets as sound.
The outer, cartilaginous flaps of skin
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(pinnae) located on either side of the
head serve to harness sound energy
from the air and funnel it into the ear
canals. The pinnae help us determine
the direction from which sound is trav-
elling. The auditory canal resonates at
about 3 kHz, which is why the ear is
most sensitive near that frequency.

he middle ear acts as an energy

converter and safeguard against
high amplitudes. As sound bumps up
against the eardrum, which separates
the inner and middle ear, this mem-
brane oscillates in response to the
changes in air pressure. These vibra-
tions are translated to the oval window,
a much smaller membrane opening
onto the inner ear (or cochlea), via the
three smallest bones in the body: The
hammer, the anvil, and the stirrup. As
high-intensity sound waves pass
through these three ossicles, a muscle
contracts, inhibiting the vibration of the
stirrup. This process is known as the
acoustic reflex.

The inner ear is the sound receiver in
this complex, high-fidelity system. A
spiral-shaped chamber filled with fluid,
the cochlea contains the basilar mem-
brane, on top of which lies the organ of
Corti, composed of about 20,000 hair
cells. As sound passes through the
oval window into the cochlea, it
sweeps across the delicate hair cells,
each of which is tuned to individual
frequencies. When a hair cell is stimu-
lated by acoustic energy at or near the
frequency to which it is tuned, it sends
electrochemical neural impulses to the
brain, which reads the signals as
sound. As intense sounds enter the ear
canal, they bend the delicate hair cells
along the basilar membrane. Usually, a
good night's rest will restore them to
normal. However, repeated exposure
to loud noise will cause them to stiffen
and die.

Noise doesn't have to be painful to
be too loud. As high-intensity sound
waves pass over hair cells, they first
damage those that respond to upper
frequencies. “The portion of the basilar
membrane that controls high-frequen-
cy sounds,” according to Dr. Maurice
Miller, chief of audiology at Lenox Hill
Hospital, “is extremely vulnerable be-
cause the blood supply to that part of
the cochlea is not good, in addition to
the fact that this region absorbs the
greatest brunt of vibratory insult.” Dr.
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Mead Killion of Etymétic Research, a
manufacturer of hearing-protection de-
vices, agrees: “It is highly likely that
the reason most people exhibit noise-
induced hearing loss is because vas-
cularization at the cochlea is not good,
making it more susceptible to dam-
age."” Often, the initial hearing damage
goes unnoticed until we harm our abili-
ty to hear the middle frequencies—
those in the range of 1 to 2 kHz, which
allow us to distinguish speech. Usually
the first warning sign is the onset of a
temporary threshold shift (TTS)—the
muffling sensation that you sometimes
get after a rock concert or high-level
listening on your stereo. This means
that if you normally can hear, say, a 1-
kHz tone at 0 dB SPL, then after one to
two hours of high-level listening, your
shifted threshold for that frequency
may be 40 to 50 dB. Typical recovery
can take anywhere from a few hours to
several days. Repeated exposure may
result in a permanent threshold shift
(PTS), in which hair cells undergo irre-
versible damage.

ound reaches the inner ear via two

pathways. It is either conducted by
air into the ear canal, or it vibrates at
the temporal (temple) bone, thereby
stimulating the cochlea directly. Hear-
ing loss associated with the outer and
middle ear, in which something pre-
vents the mechanical transmission of
sonic energy, is called conductive
loss. Some causes of conductive loss
are perforation of the eardrum, infec-
tion, allergy, a bad head cold, and wax
buildup. People with a conductive loss
often show some or all of the following
symptoms: Tolerance of loud sound,
soft-spokenness (their own voice reso-
nates in the inner ear, but everyone
else's enters through the outer ear,
so they often soften their voice to
match others'), and the ability to hear
speech well over background noise
(their loss prevents them from hearing
“white" noise and therefore allows
them to concentrate on the person ad-
dressing them).

A more serious kind of hearing loss
is the sensorineural type, which direct-
ly affects the cochlea or the nerve
pathways from the inner ear to the
brain. The main cause of this kind of
loss is exposure to high-level sound. A
person with sensorineural loss may
hear voices clearly, but might have
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Hearing loss can develop
in rock fans after
Jewer than ten concerts.
Musicians, whose careers
depend on their ability
to distinguish sounds,
are unfortunately at far
greater risk.

trouble understanding what the voices
are saying because consonant sounds
are high-pitched and weak in intensity.
Words such as "laugh” and “gaffe” or
“cake” and "bake" would start to
sound alike. Someone with this type of
loss might also speak unusually loudly.
A person hears his own voice through
bone conduction, and an inner-ear or
nerve malfunction reducing bone con-
duction would make his own voice
sound softer. Therefore, he would
speak louder to compensate.

Tinnitus, a ringing sensation in your
ears, can be caused by the ear nerves
responding to noise trauma. It is a very
common and early felt condition asso-
ciated with sensorineural loss. This
problem can also occur with conduc-
tive loss, however. Musicians should
think of tinnitus as a danger signal.
Although this condition may be episod-
ic at first, it can evolve into a perma-
nent condition after repeated exposure
to excessive noise. The duration of tin-
nitus depends on the severity of the
damage. A conductive loss may be
medically treated or surgically re-
paired, so with this kind of loss, tinnitus
can be temporary. Sensorineural
losses, with rare exceptions, cannot be
cured, so tinnitus in this case can well
be permanent. The pitch of tinnitus is
higher in sensorineural impairments
than in conductive types, and it has
been reported to reach levels as high
as 70 dB. That's like listening to a
vacuum cleaner placed right against
your ear.

Another symptom that accompanies
sensorineural hearing loss is recruit-
ment, which is characterized by a
sharp increase in a sound's perceived
loudness after a relatively small in-
crease in that sound’s intensity. A per-
son with this condition might hear 50
dB very faintly, while 60 dB might
seem inordinately loud.

Pitch distortion, also a symptom of
sensorineural dysfunction, can be es-
pecially detrimental to musicians.

When this occurs, certain tones sound
higher or lower than they really are. In
other cases, one ear hears a tone nor-
mally while the other perceives the
pitch as unusually loud or as noise
instead of a pure tone.

A mixed type of loss combines con-
ductive and sensorineural damage. An
example of this is a person with a he-
reditary sensorineural loss who has an
ear infection.

hile excessive noise is primarily

associated with hearing disorders,
whatever sound enters the ear often
affects the rest of the body. When the
body registers loud noise, all parts of
the organism stand alert. According to
an article in Science News, Volume
121, June 1982, “The Environmental
Protection Agency sums it up: ‘The
body shifts gears. Blood pressure
rises, heart rate and breathing speed
up, muscles tense, hormones are re-
leased into the bloodstream, and per-
spiration appears.’ " It is evident that
the body reacts to loud noise as it does
to other types of stress.

The heart receives the most stress
from noise. High-level sound can
cause blood vessels to change in size
(vasoconstriction), impeding normal
blood flow. It can also produce a sig-
nificant rise in blood pressure and an
increase in cholesterol and triglycer-
ides, which are known to create block-
ages in arteries.

The digestive tract also suffers from
noise stress. One byproduct of hor-
monal activity is an increased secre-
tion of hydrochloric acid in the stom-
ach. In certain people, this can cause
ulcers. Another recognized symptom
is spasms along the intestines, leading
to diarrhea or irregularity. As Martin
Polon of Polon Research International
points out, "One notices increased
bathroom trips in roadies and rock mu-
sicians." Polon terms this phenomenon
"disco dump.”

The respiratory system remains rea-
sonably unaffected by excessive
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noise, but the reproductive system can
become greatly influenced by sound-
induced hormonal output. In men, re-
search indicates that sound can in-
crease sexual drive while diminishing
sexual potency. In pregnant women,
sound can alter the rate and form of
fetal development.

Another hazard of high sound levels
is a distressed immunological system.
Research indicates that agents in our
immune system—such as eosinophils,
the white blood cells that fend off aller-
gies, and gamma globulin, a plasma
protein that fights various diseases—
become scarce when the body is sub-
jected to high noise levels.

Psychological effects range from irri-
tability, tension, and insomnia to symp-
toms as severe as epilepsy. A high
amount of sonic exposure can also in-
duce unwanted levels of chemicals in
the brain.

ith these facts in mind, one won-

ders how detrimental sound levels
could be all but ignored by the music
world. Perhaps the biggest factor is
fear. Says Dr. Michael Santucci, audi-
ologist with the Chicago-based Sensa-
phonics Inc., "Rock musicians are
afraid of what might have already been
done. Or they want to be able to say
that they can play loud and it doesn't
bother them.” An unavoidable stigma
surrounds hearing loss. We tend to as-
sociate rock and roll with youth, while
deafness evokes old age. And even
those who are concerned aren't always
willing to wear hearing protectors, es-
pecially on stage. Jimmy Matheos, gui-
tarist with the heavy metal group Fate's
Warning, wears earplugs during prac-
tice sessions. But when it comes to
performing, he says, "It takes away
from some of the energy | feel on
stage." Perhaps in some cases, sheer
neglect prevents musicians and those
who engineer their music from con-
serving their hearing. In a survey per-
formed by Sensaphonics on the Engi-
neering and Recording Society (EARS)
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The first warning sign of
hearing loss is usually
temporary threshold shift,
which makes sounds
seem muffled as you leave
a noisy club or remove
your headphones after
high-volume listening.

of Chicago, 94% of the respondents
felt they had experienced hearing loss,
but only 14% had ever been tested for
it. Only 66% had ever used a sound-
level meter to monitor their work envi-
ronment.

In a 1986 audiometric survey, mem-
bers of the Los Angeles chapter of the
Audio Engineering Society—which in-
cludes some professionals who are
regularly exposed to high-level
sound—were found to exhibit some
hearing loss. Among those tested were
recording and mixing engineers, man-
agers, manufacturers, salespeople,
students, teachers, and clerical work-
ers. Over 10% exhibited impairment at
4 kHz, and all groups showed some
damage in the range from 4 to 6 kHz.
The loss averaged 15 dB, and it was
considered significant enough to be
attributed to noise exposure and not
simply to aging. Results of this screen-
ing were consistent with surveys per-
formed in 1975 and 1976.

Some musicians, however, are tak-
ing the issue into their own hands.
Bassist/vocalist Kathy Peck decided to
do something about her hearing after
suffering an acute case of tinnitus fol-
lowing a San Francisco performance
by Duran Duran and her own group,
The Contractions. Peck heard “"bongo
drumming” in her ears for days and
finally saw a physician, who informed
her that she had suffered a 40% loss.
Her loss was a gradual one, resulting
from otosclerosis—the growth of a
spongy bone over the stirrup, imped-
ing its movement. Loud music had ag-
gravated her condition. Peck teamed
up with Dr. Flash Gordon (yes, that is
his name), medical director of the
Haight Ashbury Free Medical Clinic, to
form the H.E.A.R. Project (Hearing
Education and Awareness for Rock-
ers). Peck and Gordon have plans to
initiate a free screening program and
to make information on hearing conser-
vation available to the rock industry.
Recently, the organization sponsored

a benefit at the Rock Bowl in San Fran-
cisco. Participants heard lectures,
read about hearing conservation, and
received free earplugs. Peck, who has
a conductive loss, concedes that a lot
of people in the industry are hard of
hearing. “It's a sad thing,” she says,
"because rock musicians aren't really
invincible. We're human.”

t a rock concert, much’of the poten-

tial sound damage depends on the
size and structure of the performance
space. Says Polon Research Interna-
tional's Martin Polon, “Some halls eat
up more sound than others.” Large
arenas tend to have long reverberation
times—especially since, unlike small
clubs, they're not usually equipped
with sound-absorbing material such as
curtains or carpeting. Professor Steven
Berman of the Medical College of
Pennsylvania says that “a lot of these
places want the music to stay loud, so
they're not acoustically treated.” At
outdoor stadiums, of course, the vol-
ume has to be turned way up because
there are no walls for the sound to
bounce off.

A typical sound system used in an
arena is powered by 50,000 to 100,000
watts of amplification, says John Still-
well of Dawk Sound. Stillwell, who has
engineered Bruce Springsteen's con-
certs, says The Boss regularly uses
100,000-watt sound systems. The
speakers are aimed at the audience,
but sound pressures on stage, near
the speakers, can be as high as, or
higher than, those reaching the audi-
ence. In addition to the 200 to 220
speakers aimed at the crowd, there are
monitors pointing at the musicians
from no more than 3 or 4 feet away.
Further, the bodies and clothes of the
audience tend to sponge up the
sound; as a result, according to a 1974
report in Acta Oto-Laryngologica,
sound levels in the sixth row have been
measured at approximately 15 to 20
dB less than on stage. Dr. George Ha-
spiel of St. Luke's Hospital .confirms
this: “The lead singer gets the blast
sooner than the audience. Sound loses
its power as it travels, so he gets it
worse than the crowd.” Jimmy Math-
eos of Fate's Warning feels that drum-
mers may be at greater risk than other
musicians: “Our drummer is not right in
the main line of action, but he's got a
drum monitor aimed right at his head."
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- PINNA

The human ear is a complex, valuable

Manowar has been documented as
the loudest band in the world by the
Guinness Book of World Records.
Claims the group’s bassist, Joey De-
Maio, “Rock music has to be played at
a certain level to be appreciated."
Commander Cody agrees: “Part of the
political statement of rock 'n’ rall is that
it's loud and parents don't like it.” But
unlike many groups, the members of
Manowar take the necessary precau-
tions to preserve their hearing by wear-
ing earplugs.

With over 125 types of hearing pro-
tectors in the market today, it's not diffi-
cult to find one to suit your individual
requirements. Hearing-protection de-
vices (HPDs) come in many shapes
and sizes, and you will need to experi-
ment, through trial and error, in order
to find one that offers the optimum
comfort and protection.

There are three different types of
HPDs. Earplugs are inserted directly
into the ear canal and come in various
types of material, including foam, rub-
ber, wax, plastic, and fine mineral fi-
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, and vulnerable organ.

ber. Earmuffs are worn over the head,
with a cup over each ear. Canal caps
are held against the outer ear by a
headband. Earmuffs and plugs both
provide high attenuation, but most
rockers choose earplugs for their com-.
bination of convenience, cosmetics,
and comfort.

he most important thing to remem-

ber when trying various earplugs is
to find a brand that will provide a tight
seal. As Elliott' H. Berger of E.A.R:Divi-
sion has pointed out, sound can easily
pass by a loosely fitting plug, lowering
attenuation by 5 to 15 dB. A well-fitting
plug will reduce the sound pressure
level anywhere from 20 to 35 dB. All
HPD manufacturers supply Noise-Re-
duction Ratings (NRRs), indicating
their product's effectiveness. Always
read the accompanying instructions in
order to get the proper fit and to en-
sure maximum attenuation. Foam
plugs, such as the E-A-R or Husher
brands, provide a comfortable fit and
high protection, and can be purchased
at any drugstore. They're not messy,

INNER EAR

like wax inserts, and mold to any ear
canal. Rubber plugs—such as the
Sonic I, manufactured by North Co.—
can be used regularly. Although these
don't offer the comfort of E-A-R plugs,
they have a built-in diaphragm which
slightly reduces the muffled effect of-
ten associated with hearing protectors.
Richard Sanders, manager of the
bands White Lion and Overkill, finds
that Sonic Il earplugs help him endure
what he terms “painful” rehearsals.
Custom-made ear molds provide less
attenuation (usually 15 dB), but they
are designed specially for your ear and
therefore can provide maximum com-
fort. While no plug can deter sound
from entering your inner ear via skull
bone or tissue, custom ear molds are
designed so that the plug does not
vibrate within the ear canal, thereby
transmitting the vibrations to the
cochlea.

Though not cosmetically suitable for
performing musicians, earmuffs are of-
ten used by roadies and sound engi-
neers. Rich Breen, head recording en-
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Loud sound makes
the body shift gears:
Heart rate speeds up,
blood pressure rises,

and muscles tense.

gineer for Manowar, notes that the
group always carries aircraft protec-
tors with them. “They're the only band
that gave me a pair of hearing muffs in
the studio,” he says. Earmuffs don’t
provide much low-frequency protec-
tion, but they work better than earplugs
in the range around 1 kHz. During re-
hearsals, they also provide an excel-
lent alternative for people who are un-
able to wear earplugs due to excessive
wax buildup. It should be noted that,
for maximum attenuation (up to 40 dB),
a combination of earplugs and ear-
muffs can be used. However, the at-
tenuation achieved by both devices
worn simultaneously does not equal
the sum of the attenuation of each de-
vice when worn individually.
Canal caps should not be used as a
substitute for earplugs or earmuffs
because they provide minimum pro-
tection and comfort. However, for
someone exposed only intermittently to
high noise levels, they can be easily
worn around the neck and don't have
to be inserted into the ear canal.

In addition to lessening the intensity
of sound waves entering your inner
ear, HPDs can also help you discrimi-
nate sounds better in noise environ-
ments exceeding 85 dB. The ear, like
an amplifier, goes into a distortion
mode at high levels. This phenomenon
is called clipping. An HPD reduces the
sound level so that the ear can function
adequately. According to Dr. Gordon
of HE.AR., "Just as an amp can clip
at high output levels, the transducers
in your inner ear can also distort by
having the input energy at too high a
level. By putting earplugs between the
inner ear and the sound source, you
can avoid that clipping.” HPDs also cut
fatigue, allowing musicians to play for
longer periods.

One complaint often heard from rock
musicians is that HPDs make them feel
as though their head were in a barrel.
This condition is called the occlusion
effect. When the ear canal is blocked,
sounds conducted through the skull
are more easily heard, causing the
HPD-wearer's voice to resonate inside
his head. Inserting an earplug deeply
into the ear canal diminishes this muf-
fling sensation, but no earplug can
completely skirt the occlusion effect.
As Dr. George Haspiel says, “The
more stuffed up you feel, the better job
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the plug is doing." Elliott H. Berger,
however, adds that inserting a plug
more deeply will offer increased pro-
tection as well as diminished occlu-
sion. Members of Manowar avoid the
sensation of stuffiness by wearing one
earplug, alternating ears daily.

ome recent developments have

been made in HPDs to reduce oc-
clusion. Etymotic Research has de-
signed an earplug called the ER-15,
which attenuates at low frequencies as
much as it does at high frequencies.
This custom-fit ear mold blocks out 15
dB, and it can provide the listener with
clearer, more balanced reception. It is
recommended by the manufacturer for
"the person whose hearing is not really
at risk, but who would prefer to hear
without discomfort at amplified music
concerts.” Another recent develop-
ment is now available from Sensa-
phonics. This custom earplug has a flat
response (attenuation is constant at all
frequencies), knocks out 23 dB, and
has a built-in valve that allows for venti-
lation within the ear canal. Dr. Santucci
notes that all custom earplugs shrink
and need to be replaced every 10 to
12 months.

FREQUENCY — Hz

But hearing conservation goes be-
yond earplugs and earmuffs. It is an
attitude, and an awareness. Dr. San-
tucci recommends that anyone ex-
posed to loud music on a regular basis
take precautions. First, educate your-
self as to the possible dangers. Next,
measure your sound environment with
respect to loudness, duration, and
proximity to the sound source. Reduce
your exposure by wearing personal ear
protectors and by taking longer breaks
between loud playing or listening ses-
sions. (Studio engineers and musi-
cians should use headsets which have
independent volume controls.) Also,
have annual or semiannual hearing
checkups for air-conducted and bone-
conducted sound, speech under-
standing, and proper functioning of the
middle ear and Eustachian tube.
These checkups will help ensure the
effectiveness of your program and will
monitor any hearing problems unrelat-
ed to loud sounds. Finally, use com-
mon sense. As bassist Jay Morse ad-
vises, "Anyone who goes to dance
clubs, rehearsals, or concerts should
listen to their ears. If things sound too
loud—they are.” 4

AUDIO/JANUARY 1989



