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INTRODUCTION

Few ol d sayings go this way "W hear tw ce as muCh
as we speak” "To hear the best, prevent the neSt of

heari ng".

The above hi ghlights, the Inportance of ear and

heari ng.

Ear which is a God given gift, |ike any other organ
Is liable to danage fromdrug, trauna di sease, and noi se.
Anong these ' Noi se' take the major role. Wth the increase
I n sophistication, in the areas of science and technol ogy,
the area of audition and the process of hearing has been
| gnor ed. Not many people spend any tine on their ears:

Al these posits additional threat for our hearing.

So 'Noise' is defined as "unwanted" sound with nore
or |ess random di sturbances (Robert and Young, 1957).
Noi se i s a randomfrequency current or voltage signal
ext endi ng over a considerabl e frequency spectrum and no
useful purposes, unless it is intentionally generated for
test purposes. (The illustrated D ctionary of H ectronics
1980; Rutus and Turner),

Summar says "Ears never sleep". This enphasizes

the fact that the ear continually is sending signals to
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the brain. Al so the insidious characteristic of noise,
ie, it can cause damage w thout the individual being aware
of it. This point has enphasized that "hearing loss is
t he nunber one health problemof a nonfatal nature in

i ndustry today".

One of the major hazardous nature of noise is that, it
results in hearing loss. There is no doubt that hazardous
noi se conditi ons produce destruction of the auditory sensory
cells, and haircells in the cochlea and that sufficient
destruction of these elenents will produce hearing |oss
(Satal off and M chael, 197 3). This type of hearing | oss

is called noise-induced hearing loss (NIHL) .

Hearing | oss caused by continuous noi se exposure is
cal l ed occupational disease and the hearing |oss due to
t he instantaneous inpact of noise is called occupational

injury (Newell, 1987).

Hearing loss in case of NIHL is usually bil ateral,
Symmetrical, sensori-neural hearing |oss affects nostly
hi gh frequencies. It starts as a synpton ess di sease.
Initially the hearing | oss appears as a small area in the
hearing. Such losses are difficult to detect except through

testing by a trained person.
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Few ot her enem es of our hearing which , as a part,
are ototoxicity of aspirin, certain other drugs and dso
di seases such as hypertension, diabetes, arteriosclerosis
make the ears nore vul nerabl e to damage from prol onged

noi se exposure.

Both ears are essential to enable us to fully
utilize the sense of hearing. So it is necessary to
protect our ears agai nst the noise. Noise has becone
a necessary evil, where it is difficult tolivein a
conpl et e noi sel ess place. So, it becones needful to
adapt, Qurselves to the existing conditions. One such
way of adapting oursel ves and doing justice to our
ears, is to followthe "Hearing Conservation Programme"

for the health, and well-being of our ears.

Now, let us ask what is neant by hearing conserva-

tion.

The word 'conservation' is defined as a carefu
preservation or protection of something, the planned
managenent of a natural resource to prevent exploitation,
destruction, or neglect. The conservation of hearingis a

function of an audiol ogi st.



(a) Role of hearing conservation programe is to naintain
or preserve hearing and usually refers to an industria
or mlitary setting, ie mainly concerned with occupationa
noi se exposure. |t should be enphasi sed, however that
hearing conservation should be a |ifelong preoccupation -

24 hours a day, 365 days a year.

b) Purpose of hearing conservation programre: The purpose
Is to prevent significant NNHL resulting fromboth occupa-
tional and non-occupati onal noi se exposures.
c)Benefits: Inplenentati on of hearing conservati on programe
provi des both prinmary and secondary benefits.

1) Prinmary benefits:

- Hearing |l oss fromany cause reduces the quality of life
for the affected individual. Hearing-inpairnment interfers
with normal comuni cation. For many jobs we need adequate
hearing to qualify, to be hired or pronoted, so hearing
| oss decreases our enpl oynent potential. Thus, hearing
conservation programe prevents job related N HL.

- Of the job our interpersonal communication with famly
and friends puts much of the pleasure in our |lives, and

gives us a- feeling of being involved with others in
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recreational situations at home. W al so need our hearing
to enjoy music and the quiet sounds of nature, such as
bird songs, or rustling of |eaves. Thus, hearing conserva-

tion programme (HCP) becones usef ul

- The individual protected, experiences |ess fatigue |ess
enotional stress as a result of communication difficulties
on and off the job and potential benefits in communicating

i n noi se can be achieved.

2) There are some secondary benefits also. Setting up of HCP
wi Il inprove the attitude of enployee towards the manage-
ment. By HCP detection of not only NIHL but al so hearing
| o0ss due to other diseases is possible. The inplenentation
of HCP for two or nore years, wll reduce the conpensation
cost for NTHL, and also unjustified clains for NI HL (Berger-
ana Royster, 1983).

d) Indications: O the need for HCP's are |isted:

(1) Difficulty in communicating by speech while in noise.

(2) Head noises or ringing in the ears after working in noise
for several hours..

(3) A tenporary loss of hearing that has the effect of
muf fling speech and changing the quality of other speech

sounds after several hours of exposure to noi se.



e) What are the features of HCP?
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Engineering : Maodification of noise sources, the
& Admini- _ _
strative noise path, and the receiver. To

noise controls o
eliminateemployeeexposuresto

harmful noise.

Hearing X Where noise control is not possible,
protection

provision, fitting and maintenance
of earplugs, muffs for personnel at
risk together with their education
about hazardous effects of noise.

Audiometric : Monitoring effectiveness of hearing
evaluation

protection.
Pre-employment and serial audiometry
to identify noise sensitive workers.
Legal aspects : Lega liability, Ilikely legislation.
Lastly, organisation of hearing conservation program
is, very important, since co-ordination of wak of medical
safety and occupational hygiene, staff involved and also
for referral and re-employment of workers with hearing
loss/damage.
The aove same guidelines hold good for hearing conser-
vation in community noise, Aircraft noise, military noise

and also- in educational set-up.
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Most initial concern about noi se exposure focused on

the work place. This concern led to the occupati onal

safety and Health Asmnistraction Act (CSHA) in-1971 to

| npose restrictions on the anount of noi se to which workers

could be subjected.

I n 1983, OSHA, pronul gated additional regul ations
requiring enployers to protect the hearing of workers
enpl oyed in work places Were enpl oyees' time-wei ght ed :
aver age exposure over an ei ght hour exceeds 85 dB cal |l ed
Damage R sk Oiteria (DRO).

Though occupational noise exposure was one of the most
anmn causes of NIHL, the new threat is exposure to non-
occupational noise, sources of which are high volume
music, recreational instruments and powe tools, which are
potentially hazardous to hearing. Thus Federal Government's
(in 1970) noise control activities extended to non-occu-

pational noise as waell.

In the same period, many control Acts and Noise
Abatement Controls such as Environmental Protection Agaxy
Noise Control Act of 1972 (NCA) have stated,that their goal
was to protect the ears from "noise that jeoparadizes the

people's health or welfare".



- 9 -
As Paul Lanbert in 1980's said we're living in an
I ncreasi ngly noi sy society. As we becone nore nmechani sed
nore of our lelsure activities al so are beset in noise.
He al so adds, "we used to see NNHL prinmarily in indivi-
dual s who worked i n manufacturing jobs and they were
nostly mddle aged or older. Nowwe're beginning to

see it in young adults and teenagers".

Al so Li psconb notes, in our high-tech society, there
I's a greater abundance of opportunities to cause injury
to our hearing than there has ever been. For exanpl e,
I ntroduction of WAl kman and simlar personal stereo systens
has a noise |level of 145 dB. Renenber 140 dB i s regarded

as danger ous!

To conclude, it is inportant to note that once the
hearing | oss Is caused due to noise, it is alnost inpossible

to regain our valuable hearing back. It is gone forever.

So go by the old saying 'Prevention is better than

cure'. Pan and inplenment a Hearing Conservation Program

we should get to work and conserve hunman hearing —a very

preci ous comodity.
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SCRIPT FOR AUDIOASSETTE ON HEARING CONSERVATION PROGRAMME

Audiologist : Dear friends, | being an audiol ogist | woul d
| i ke to educate you regardi ng hearing care.
In this present decade, there are so nany
factors which affect our hearing sense. As
you all know how inportant the hearing sense
I's, it becones inperative to know as to how
to protect one's hearing fromthe dangers.
Especially for this team which consists of
an Industrial Wrker, Teenager, Teacher, and
a social worker, this discussion will be of
ut nost i nport ance.

I ndustrial : Sir, what do you think, is nost hazardous

wor ker
for an industrial worker?

Audiologist : One of the nmajor causes i s exposure to noi se,
which results in occupational noise induced
hearing loss (NIHL). Apart fromthis, there
are non-auditory effects which interfere
wi th the physiol ogy of our systens.

Industrial : Well, could you tell us, what anount of

wor ker _ _ _ _
noi se exposures will result in hearing | oss?



Audi ol ogi st

Teenager

Audi ol ogi st

Teenager

Audi ol ogi st
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It's a good question. If a person is
exposed to 85 dB noi se, for eight hours
continuously everyday, then he is nore
likely to acquire hearing |loss. This
we call as Damage Rsk Oriteria (DRO.
This particular infornmation applies not
only for you, but also for other nenbers
in this team
Sir, | ama college student, how can you
say, that ny hearing is at risk?
Ah! presently we're living in an increas.
ingly noisy society. As our |ives becone
nor e nechani sed, our leisure tine activi-
ties also involve nore of noise.
Can you tell us, what sort of hobbies or
| ei sure activities involve nore noi se.
Li stening to wal kman and simlar personal
stereo systemwhi ch has a noi se | evel of
145 dB has the potential to harmour hear-
ing. Aso it has becone a fashion, for
t he young people to go on a ride, renoving
the silencer. Many of them spend their

| eisure tine attendi ng rockconcerts and
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i nvol ve in noisy sports such as shoot -
ing, ear and bike racing. Al thisis
enough to cause non-occupational noi se

I nduced hearing | oss.

Then do you nean to say all those who
listen to nusic and rock nusicians, are
exposed to sounds Wi ch cross the damage

risk criteria?

Mn mm... It is said that exposure to a

single rock concert with dB |evel of 106

I's equivalent inits permanent effect on
listener's hearing threshold. O few
hours of exposure a week or a nonth, the
attendees of discotheques and rock concerts

present "little risk to the attendee".

What are the changes taking place in the

ear that results in hearing |oss"?
Overanplified nusic and over exposure to
sound results in damage to the ears, which
| eads to tenporary threshold shift also
hearing loss and tinnitus (sound in the

sar) .



Teenager

Audi ol ogi st
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Audi ol ogi st
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- 13 -

| suppose, what | told now, seens to
worry you right.

O course, yes. Since one of ny hobbies
is shooting, your information concerning

noi se and its effects really worries ne .

Surely, guns are w thout doubt the nost
hazar dous "Wiich produce inpul se noi se of
an intensity of 150-170 dB. An intensity
of 130 dB to 140 dB can cause physi cal
injury to ear, a tearing of inner ear
structures. They acquire hearing |oss
upto 25-30 dB for high frequency sounds.
They al so have ringing or buzzing sounds
in their ears and al so problens in
under st andi ng speech.

Do you think, these are the only sounds
whi ch harnms our heari ng.

Certainly not. Ohers such as aircraft
noi se, traffic noise are also inplicated.
Is only the noi se exposure a stress
factor for an industrial worker?

Usually it is said that other factors are

a diseased ear which is nore susceptible
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: to noise. Also it is seen that drugs in
conbi nati on with noi se exposure have
adverse effects on our hearing.

| ndustri al ; Once we acquire a hearing loss due to
wor ker

noise, is it possible tocure it? .

Audi ol ogi st : Depends on the extent of damage caused by
that noi se, (Onec noi se has damaged t he
I nner ear structures, hearing | oss thus
acquired is not reversible is, it becones

permanent and irreversible.

| ndustri al : Then, how best could be protect our hear-.
wor ker

I ng?
Audi ol ogi st : Ah: That's a good question. The only way

Is to "preserve" or "conserve" your hear-
ing against alarmng noise For this
there is a programme called as Hearing

Ccnservation Programme (HOP) which is of

ut nost use.
| ndustri al : What exactly is neant by "Hearing Conser-
wor ker
vation Programme” and its role in con-
serving the hearing?
Audi ol ogi st . The purpose of Hearing Conservation Pro-

gramme is to prevent the enpl oyees and

others who are at risk, fromdevel opi ng
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noi se - induced hearing |oss and inple-
ment steps to control the ill-effects
ei ther by engineering nethods or through

adm ni strati ve neasures.

Can you tell nme how hearing conservation

programis useful for an job purpose?

On the job, we need good comuni cati on
ability to give and receive instructions,
we should be able to use the tel ephone
and detect abnormal machi nery sounds and
Warning signals. Effective hearing
conservation progranmes can reduce acci-
dent rates, pronote worker efficiency as
wel | as reduce the stress and fatigue
that result fromhigh |evel noise expo-

sures.

Wel |, how do you think, this progranme
wi Il be hel pful for us, when we are off the

] ob.

Of the job, our interpersonal comunica-
tion -wth famly and friends gives nuch
pl easure and gives us a feeling of being

with others in recreational situations
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and at home. We also need our hearing
to enjoy nusic and the nel odi ous sounds
such as birds singing, For/all these
reasons and nore, nmaintaining good hear-
ing is of invaluable benefit in al

spheres of one's life.

Sir, howis it possible to identify tho®

areas where there i s hazardous noi se?

Sound surveys have to be done. Sound
surveys can identify dom nant noise
sources in each area of the plant and

reduce enpl oyee exposure.

What are the instrunents used for noise

surveys?

It includes a wi de range of instrunents
dependi ng upon the type of surveys, from
a m crophone, sound |evel neter, dosi-
neter, octave band anal yzer and the tape

recorders for detailed analysis of noise.

How do these noi se surveys help in
further elimnation of noise and protect

our hearing.
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Once the domnant noi se production
sources and contributing equi pment noi se
sources are identified, appropriate
engi neering and admnistrative controls
canBe undertaken to reduce the enpl oyee

exposure.

Engi neering control, what exactly does it

mean?

It involves nodification of the noise at
the source itself (such as fitting nufflers
to air exhaust nozzles) noise at the path
(such as by pl aci ng sound- absor bent

encl osures around equi pnent) or at the
recei ver (such as by constructing an encl o-

sure around the enpl oyee's work pl ace.

Does admnistrative control nean the sane

as engi neering control ?

No. It involves adjusting work schedul es
to rotate noi sy operations anong different
wor kers for shorter exposure periods, or
limting the anount of time during which

a noi sy nachi ne nay operate.
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Sir, don't you think that it is necessary
for educating the workers, since nany are
I gnorant about the hearing conservation

pr ogr anme.

Yes. you are right. If noise problemis
identified during sound surveys, then a
nore formal educational program should be
given to explain the risks of noise induced
hearing | oss, and al so regardi ng hearing

protection.

Since, the hearing |oss Wich is acquired
I's very insidious, what ways do you suggest

to rule out the presence of hearing | oss?

For this every enployee who is at risk has
to regularly nonitor their hearing ie. they
have to undergo audi ol ogi cal testing at
regular intervals. The audiograns wl |

reveal, the hearing deterioration

I f audi ograns reveal that there is hearing

| oss, What further steps can we take?

That's a good question. You should start
wearing hearing protective devi ces( HPDs)
to prevent further deterioration of hearing

and can claimfor worker's conpensation.
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Being a teacher | aminterested to know
about the ill-effects of noi se exposure to

children

They devel op hi gh frequency hearing | oss
which is attributable to environnental and
recreational noise and also a mld cooduc-

tive hearing loss of 15 to 25 dB.

What sort of difficulties would such a child

have to face in the cl assroon?

This mld degree of hearing | oss hinders the
the child' s speech and | anguage devel opnent
and al so poses difficulties in learning in

t he cl assroom
so can you tell nme, how it can be tackl ed?

In an educational setting the focus is on
early identification of hearing problens,
then referal for intervention (nedical and/or
professional) and rehabilitation, if needed.

When to consider the child as being at risk?

The child with a hearing |oss of 15 dS HL or
nore in the speech frequencies in the better
ear is at risk for that |oss having an adverse
effect on sone aspect of their education,

vocati onal or social conpetency.
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How do you think, we can conserve their

heari ng.

Counsel all the students and their parents
about hearing conservation and the need to
use hearing protectors when they are around

potentially injurious noi se sources.

But Sir, they conplain of , feeling of isola-
tion, and peer pressure anong the students
when they wear the hearing protective devi ces,
So howis it possible to overcone the

resi st ance?

This is where the inportance of health educa-
tion prograns and hearing health conmes into
picture. Deglanorising loud noi se and maki ng
t he student aware of the long-termrisks are
the first step in educating and noti vati ng,

at risk popul ati on.

What is the potential narket for hearing care

services in recreational audiol ogy?

Recreati onal audi ol ogy can entail. such sports
as shooting, racing and attending rock con-
certs where there is loud nusic. Each of

t hese hobbl es poses a threat to the partici-

pants heari ng.
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How can hearing care professionals becone

I nvol ved i n non-occupational hearing | osses?

Each of these sports activities hold national
and regional trade shows. Hearing care pro-
fessional s can exhibit at these events and

pronote their services as providers of hear-
ing protection devices, sources of hearing .

screening and di spensors of anplification.

Sr, at what stage, wearing of hearing protec-

tion devi ces becones nandatory?

Hearing protection devices are the first |line
of defense agai nst noi se in environnents where
engi neering and/or admnistrative controls
have not reduced enpl oyee exposures to/safe

| evel s.

What are different types of hearing protection
devi ces avai |l abl e.
They range froma snall cotton ball to a
hel met, with other kinds |ike earplugs, ear-
muf fs, sem-aurals inserts or canal caps.

Sr, can you tell us howexactly it reduces

t he noi se exposure?
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Audi ol ogi st : Al hearing protection devices create
a barrier to the air-conducted sound from

reachi ng the eardrum

Teenager ; Does the attenuation provided by all types.
of hearing protection/devices the sanme or

they vary?

Audiologist : Earplugs nmainly seal against the wall of
ear canal, and ear nuffs seal against the
skin around the external ear. In each -
case the amount of attenuation achieved
depends largely on the conpl et eness of the
seal, ie. any air leaks will allow sone

sound to bypass the hearing protection

devi ces.
| ndustri al : There is a major conplaint fromthe indu-
wor ker
strial worker's that hearing protectors
are unconfortabl e.
Audiologist : Hearing protection devices are often uncom

fortable initially, but hearing |oss due to
noi se exposure i s 'unconfortabl e pernmanently.
Not all hearing protectors adapt equally

well to all head shapes and ear canals, it

Is inmportant to give the enployee the final
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choice in selection. If after a couple

of weeks of daily use the enployee is
still experiencing difficulties or dis-
confort, the protector should be resized

or refitted.

Sonetines | feel Sir, that | don't need
hearing protection, since | amused to

noi se.

Oh, No: Ears do not get used to noise -
t hey get deaf. Repeated exposure does
not toughan ears. Al though individual
susceptibility to noi se exposure varies
wi dely, thers are currently no tests
that can detect the nore noise sensitive

menbers of the popul ation.

Do earnmuffs bl ock out noise better than

ear pl ugs?

No, the misconception that earnmuffs are
better than earplugs at reducing noise

is partly due to the' bigger is better'
school of thought. Actually, whether or
not an earmuff or an earplug is better is
dependent upon the device and user in

guesti on.
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| ndustri al : | cannot hear ny fellow worker if | wear
wor ker
the hearing protectors and | feel it

| npai rs ny comuni cation

Audiologist : Wien the ear is bonbarded with high |eve
sound, it overloads and distorts reduc-
ing one's ability to accurately discrim-
nate different sounds. Waring hearing
protection devi ces reduces the overal
sound levels so that the ear can operate
nore efficiently. The effect is simlar
to the inproved vision that sungl asses
provide in very bright, high glare condi-
tions. This is the case with nornal

hearing i ndi vi dual s.

| ndustri al : Then, what happens to the comuni cation
wor ker

of hearing-inpaired individuals.
Audi ol ogi st : For noderate to severely inpaired indivi-

dual s, hearing protectors may not provide
a communi cation benefit and actually be
aliability. But, if these individuals
do not protect their hearing they may
suffer additional inpairnent, inpeding his

communi cation to a larger extent.
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| ndustri al : WIIl | hurt ny ears if | blow ny nose
wor ker
Wi | e wearing an earpl ug?

Audiologist. : No. Since an earplug is inserted in the
external ear canal, which is separated
fromthe mddl e ear by a nenbrane (ear
drunm) it will not affect the pressure
Changes in the mddl e ear which nmay ari se

due to blow ng of the nose.

Teenager ; Is it possible to hear nusic while -wearing

on the hearing protection devi ces?

Audi ol ogi st : To tell nore about the hearing protection

devices there are al so specifically designed

hearing protection devices for nusicians,
whi ch provide uniform attenuation at al
frequencies thus elimnating the distortion
of sound that is characteristic of many
devices, and naking it possible to listen
nmusi ¢ whil e wearing hearing protection
devi ces.

Teenager : There is a doubt persisting that earplugs

cause ear infection. Is it true Sir?
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Based on our experience, it appears that
ear pl ugs causi ng outer ear infections is
m nimal . Neverthel ess, cleanliness should
be stressed and di abetics who are prone
to infection should be nore carefully
noni t ored. O her causative agents nmay be
recreational water sports, habitual scratch-
ing with finger nails and system c condi -
tions such as anem a, vitam n deficiencies,

endocri ne disorders and vari ous forns of

dermatitis. And so when ear infection is
reported, earplugs should not necessarily

be assigned the bl ane.

In fact, there are sone evidences, that
earplugs protect the ears from ear infec-

tion.

that's interesting to hear that hearing
protection devices are also useful for other

pur poses.

Usual ly, swimers use the swimplugs to
protect their ears, not fromnoise but
fromear infections which can cause hearing

| oss.
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Social worker : Sir, till now, you were telling a lot.
about the hearing care and the ways and
nmeans for it, My | also know, Wat
exactly is the role of a social worker

in the hearing care services?

Audiologist : Snce the public awareness of this
hazard is | ow, educational prograns
shoul d be targeted towards chil dren,
parents, hobby groups, public role nodel s
and professionals in influential posi-
tions, and al so anong prinmary health care
physi ci ans and educators who deal with
young peopl e and al so anmong t he consuners.
This sort of education hel ps the neans for
al so self protection. This kind of work
caa be taken up by people |ike you, and
Heari ng Conservati on Progranmme can be

enhanced nor e.

So to concl ude this discussion, here cones
a plea of the ear.

"DON T @ VE ME D AMONDS AND R CHES

HELP M5 BE MYSELF".
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