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I NTRODUCTI ON

Inspite of such w despread harnful effects of noise
on human auditory system directly and few other indirect
effects that are

- Reduction in work efficiency

- Physiological changes in heart rate and blood

pressure and

- Psychol ogi cal distress.

There are only few i ndustries wer e HEARI NG
CONSERVATI ON PROGRAM is practiced. Also, it is noted that
nost of the industrial workers were unaware about the
hazardous effects of noise, neasures available to reduce the

effects of noise, to claim for conpensation, etc.

These above nentioned facts nade it necessary for a
quiz on "Hearing Conservation Progranmme" that could be
informative in addition to being interesting. Quiz on HCP
was made to increase the awareness about harnful effects of
noi se on human auditory systens; use of sinple nmeasures to
reduce the harnful effects of noise and to inprove the

quality of life.

The questions were choosen which were informative
and easy for the comon man and enabled himher to gain

adequate information on this subject.



Purpose of hearing conservation program

Hearing conservation program or HCP serves the

foll owi ng purposes:

i. To prevent industrial enployees from devel oping

NIlHL on the job.

ii. The HCP also provides a health screening benefit
for enployees, since non-occupational hearing |osses and
potentially treatable ear diseases are 'often det ect ed

t hrough annual audi ograns.

iii. The enployer benefits directly by inplenenting an
effective HCP that nmintains enployees' good hearing, si nce
worker will remain nore productive if their conmuni cati on

abilities are not inpaired.

iv. Effective HCPs can reduce accident rates and
pronote work efficiency, as well as reduce the stress and

fatigue related to noise exposure.

v. The HCP is an integral aspect of the enployer's
overall policy towards worker health and safety practices.
Enpl oyee relations are better and job turnover is lower for

conpanies that pay attention to the working environnent.

Vi . Ef fectively i mpl ementi ng an HCP reduces
conpensation, «clains and rising insurance premuns by the

enpl oyees.



METHODOLOGY

Subj ect s

Ei ght students were randonly selected to participate
in the quiz programme. They were divided into four teans
randomy as A, B, C and D team respectively. Each team had
two participants.

Age range: 17 to 21 years

Questions

The questions for the quiz were prepared from
di fferent books, journals and handouts available in AllSH

library. Five rounds of questions were set up altogether.

a. GCeneral round

Questions conprises of general information regarding

noise and its effect on human auditory system

b. Miltiple choice question

Each question had 4-5 options and subjects were
requested to answer from any of these options which they

found suitable and accurate.

3. Abbreviation round

Subjects were asked to expand the term which was

being asked by the quiz naster.



4. Visual round

Here the instrunent was displayed on the nonitor and
respective team was asked to identify and nane t he

i nstrument .

5. Rapid fire round

In this round, questions were asked by the quiz
master and teanms with the answers were expected to press the
buzzer as fast as they could. The team which presses the

buzzer first gets the opportunity to answer.

Rules for the quiz

1. There are five rounds for the quiz, viz.

1st round = CGeneral round
2nd round = Miltiple choice question
3rd round = Abbreviation round

4th round = Visual round

5th round = Rapid fire questions round

2. Each question has 20 seconds tinme to answer, if
the particular team cannot answer question wll be passed to
the next team and will be given 10 seconds to answer.

3. Each correct answer carries 10 points for all the
round except the rapid fire round where each correct answer

carries 2 points. In the rounds except the 5th one, i.e..



rapid fire round for pass questi on carries 5 bonus

poi nts.

4. There is no negative nmarking

5. For fifth round, i.e. buzzer round which ever
team presses the buzzer first, gets the chance to answer. |If
the answer is correct carries 2 points and if can't answer

it is net passed.

5. For visual round, the monitor wll display the

instrument for identification.

7. Quiz master's decision is final.



Question
Question

Question

Question

ROUND- 1: GENERAL ROUND

What are the nost direct effects of noise ?
What is noise ?

In what ways noise produces harnful ef f ect
hearing ?

What is the main interest of an audiol ogi st

i ndustrial hearing conservation programe ?

on



Question 1:

Question 2:

Question 3:

Question 4:

ROUND- 2: MJULTI PLE CHO CE ROUND

Wiat is the purpose of industrial hearing
conservati on programe ?

a. Survey of noise

b. To prevent enployees from developing noise
i nduced hearing |loss on the job

c. To neasure the hearing of industrial workers

d. TQ create awareness about harnful effects of
noi se

e. All of these
As per DRC followed in India, what are the

perm ssible levels of noi se at di fferent
situations ?

(R = Residential area, C = Comercial area,
I = Industrial area)

a. R- 65 C- 75 |1 - 85 dB

b. R- 35 C- U5 | - 55dB

c. R- 45 C- 55 1 - 65 dB

d R- 75 C- 85 | - 95 dB

Ear Protective Device (EPD) control noise at
a. The source of noise generation

b. At the receiver's end

c. In the transm ssion pathway

d. Al the three levels - primary, secondary and
tertiary

Wio are the personnel involved in HCP (Hearing
Conservation Programe) ?

Top managenent s

M ddl e managenent s
Supervi sors

Enpl oyees

Al'l of these

PO o



Question

Question

Question

Question

NRR

NI OSH

NI PTS

DRC

ROUND- 3: ABBREVI ATI ON ROUND



Question

Question

Question

Question

RCOUND- 4: VI SUAL ROUND

SLM

Dosi net er

M cr ophone

EPD



Quest i
Quest i

Quest i
Quest i
Quest i
Quest i

Quest i
Quest i
Quest i
Quest i

Quest i

Quest i

Quest i

Quest i

Quest i

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

o O b~ W

\]

10:

11:

12:

13:

14:

15:
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ROUND- 5: RAPI D FI RE ROUND

VWhat is HCP ?

Who is the wain professional involved in the
field of HCP ?

What are the different types of noise ?
Nanme two instrunments for nmeasuring noise ?

How does an EPD act ?

| npul se noise could be neasured wth which
i nstrunment ?

What are the frequency networks of SLM ?
What does pre-enpl oynent audiogramrefer to ?
VWhi ch m crophone is used in noise neasurenents?

Wth which instrument neasurenent of hearing
can be done ?

Can the patient claimconpensation due to NHL
fromthe conpany ?

How frequently hearing should be evaluated for
heari ng assessnent ?

What IS the difference between tenporary
threshol d shift and permanent threshold shift ?

Who should provide the EPD to the industrial
wor ker ?

VWhat are the major types of EPDs ?
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APPENDIX

INDUSTRIAL HEARING CONSERVATION PROGRAMME

Industrial hearing conservation programme refers to
prevent employees from developing noise induced hearing loss
on the job. Conservation is defined as, "a careful
preservation or protection of something, the planned
management of a natural resource to prevent exploitation,

distruction or neglect”.

"Prevention” means "to keep safe from injury, harm
on destruction, to keep alive, intact, free from decay"

- Webster, 1969

Conservation and rehabilitation attempts to minimize
handicaps of hearing loss. The most distinctive feature of
hearing conservation in an industrial environment is that we
have been able to identify a noxious agent that has a
pervasive effect on hearing of people working in this
environment. Agent is intensive noise. The national safety
council has recognized the importance of hearing
conservation in industry and has published a comprehensive
reference (Olishifski and Harford, 1975) for use by the

i nvolved professional.

Noise is defined as complex sound waves having
aperiodic and irregular vibrations which is considered as

unpleasant and undesired sound.
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Effects of noise on hearing

There is no doubt that hazardous noise conditions

produce destruction of auditory sensory cells (Lim and

Mel ni ck, 1971), in the cochlea, and t hat sufficient
destruction of these elements wll produce hearing |o0ss
(Sataloff and M chael, 1973). Many  of t he hazar dous

properties of noise can be defined.

Effects of noise on hearing

Effects of noise on hearing nmay be divided generally

into three categories.

1. Tenporary threshold shift

Tenporary Threshold Shift (TTS) is a short term
effect which may follow an exposure to noise. TTS refers to
an elevation in the threshold of hearing which recovers

gradually follow ng noise exposure.

2. Permanent threshold shift

Per manent threshold shift (PTS) are those hearing
changes which persist throughout the life of the affected
person. Wen threshold shift is permnent, there is no
possibility for further recovery with the passage of tine

foll owing exposure.
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3. Acoustic traunmm

Acoustic trauma refers to damage to hearing from

sudden high intensity sound, such as explosion.

Hearing conservation programme should be started

imediately if following conditions prevail:

i ncl ude:

Difficulty in speaking while in noise

Heard noises/ringing in ear after working in noise
for several hours

A tenmporary loss of hearing that has the effect of
nmuf f1ing speech and changing the quality of other
sounds after several hours of exposure to noise.
Prepared by the subcomrittee on noise of the
conmittee on conservation of hearing of t he
Ameri can Acadeny of Opthal nol ogy and O ol aryngol ogy
(AAOO, 1973) for guide for the conservation of

hearing on noi se.

I ndustri al hearing conservation programe should

1. Noise exposure analysis
2. Provision of noise control (including hearing
protectors)

3. Measurenent of noise

Enpl oyee and enployer notification and education

&
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2. Noise exposure analysis

Noi se exposure analysis is done through survey which
is conplex, highly technical task that requires extensive
training. Noise can be hazardous dependi ng upon

- Intensity of noise

- Spectrum of noise

- Distribution and duration of exposure during work day

Overall exposure during work life

Steps in noise exposure analysis

i. Site of inspection

wal k through areas which are considered potentially
probl ematic regarding noise levels. Inquire about "upti nme'

and 'downtinme' for specific areas and processing machinery.
ii. Calibration of instrunent

Calibrate SLM network and dosinmeter which are used
for noise neasurement. SLM can be calibrated by instrunents

i ke piston phone, acoustic calibrators.
iii. Placement of instrument and orientation

Vi bration of source may be cause erroneous sound
| evel readings. Sound instrunent should be nechanically

isolated from any vibratory source. Sinmple hand hold or
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pl acenent of equipnent on a foam rubber pad is usually
satisfactory. M crophone should be placed at | ocati on
normal |y occupied by the ear of the worker. Head shadow
effect can contaminate the nmeasures by as nmuch as 10-15 dB

so it should be taken into account.

iv. Measurenent protocol

Confer with appropriate plant personnel and prepare

the report.

2. Provision of noise control

Provision of noise control (i ncl udi ng heari ng
protectors) requires highly technical skills. It should be
undertaken by acoustic engineers. It should be carried out

at three |evels:
i. Noise control at the source
ii. Noise control in the transnission path

iii. Using protective neasures by the receivers

i. Noise reduction at the source

Can be acconplished by careful acoustic design of
new equi pnents, nodification of designs of machines in use
by keeping the equipnment in good repair. A few nmeasures

suggested are:

- By reducing the inpact/inpulsive forces

- By balancing magnetic forces
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- By balancing the rotating masses

- By reducing frictional forces by proper al i gnment
and lubrication

- By using process of dynamic conpensation, i.e.
usi ng dynami c absorbers which provide a conpensa-
ting force and reduces structural borne noi se,

radiated by light not netal vibrating elenent.

ii. Noise control in transm ssion path

Noi se could be controlled in the transmssion path
by applying follow ng techniques:

- By increasing distance between source and receiver
as far as possible or the alteration of relative orientation

of the source and the receiver.

- Careful pl anning  of location of roons wthin
building with respect to the relative position of the noise

source and areas where noise is not desired.

- Adding sound barriers which diverts the noise
pathway in open air as using deflecting surface at 45° to
the horizontal plane which reflects the high frequency noise
towards the sky.

- Use of enclosures for the sound source or receiver
suitably designed.

- Msmatch of inmpedance using acoustic filter and

muffler, i.e. energy is reflected by the source.
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- Discontinuity in the transm ssion pathway, i.e.
gap of 2 nm between the two walls of a building.

- Educating public

iii. Using protective neasures by the receiver

An effective hearing protector serves as a  barrier
between the noise and the inner ear, where noise induced

damage occurs.

Personal hearing protective devices

According to OSHA it is a tenporary/interim nethod
of protecting the hearing of a worker. Per sonal heari ng
protective devices (PHPD) are divided into

a. enclosures

b. aural inserts

c. semaural and

d. circumaura

a. Encl osures

It is built into equipment that covers the entire

head, eg. helnet.

35 dB attenuation at frequency below 1 kHz and wupto
50 dB above 1 kHz can be used with other hearing protectors
reducing the BC sound to sone degree. It is expensive and
bul ky and used in site where protection from inpact/flying

objects is required in addition to hearing protection.
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b. Aural protection

are nost popular which are inserted into the ear
canal to provide a seal against the canal wal | s. Conmonl y
known as ear plugs. They are available in three types:

- formable

- customnmould and

- noul ded

Provi des attenuation of 5-15 dB below 1 kHz and
15-25 dB above 1 KkHz.
c. Sem -aural

are small stoppers which seal against the entrance
to the ear canal by the force of a band which is usually
worn under the chin or behind the neck. They are nost

suitable for a brief period of use.

d. G rcunaural

Commonly referred as ear nmuffs which enclose the

entire external ears inside a rigid cup.

3. Measurenent of noise

Audi onetric exam nation is the one of the available
ways to detect an individual's susceptibility to noise.
Periodic examination can detect how enployee is being

affected by noise.
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Measurenent of hearing

An industrial hearing measur enent should involve
establ i shnment of individual enployee's auditory sensitivity
bef ore exposure or at initiation of hearing conservation
programme. This conparison serves as reference audi ogram
It should be obtained before the enployee is hired. The
hearing conservation programe anmendnent (vs. Departnent of
Labour'83) requires that enployees exposure to 85 dBA and
above have annual audiograms for the duration of their
enpl oynent in a hazardous noise environnent.

Periodic follow wups required which serve to
noni tor subsequent changes in hearing

- TTS

- The criterion for conparison of annual audi ogram

to base line is OSHAs as, "A change in hearing
sensitivity is defined as any average shift from
baseline level of 10 dB or nore at frequencies

2 kHz, 3 kHz and 4 kHz

Ameri can Acadeny of Qolaryngology define criterion
for atological referral as a change in audiological test for
either ear which conpared with baseline audiogram

a. > 15 dB for average 500 Hz, 1 kHz and 2 kHz

b. > 20 dB for average 3 kHz, 4 kHz and 6 kHz

Frequently testing in an industrial site warrant

construction of sound treated room
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Rol e of audi ol ogi st
- Initiating and maintaining an industrial heari ng
conservati on programme.
Audi ol ogi sts frequently involve thenselves in
consulting roles.
- Mintaining test schedules
- Services provided by audiologist
- Hearing testing service
- Education progranmes
- Consul tings to enployers and enployees
- Selection of PHPDs

- Pronote industrial hearing conservation progranmre

4. Employee and enployer's notification and education

Education of both in hearing conservation progranme
is prerequisite and vital for success. OHSA says that
testing and education sessions to be given annually atleast
to the enployees exposed to 85 dBA or nore. The progranme
content nust be updated every year and delivered to those

who project genuine concern about the hearing.

They should be inforned on effects of noise on
hearing, purpose and procedure of audiological test, proper
set, fitting, use and care of PHPDs. If not conveyed, it

can inpede success. When done properly it can pronote
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co-operation from all partici pants. Ef fective educati onal
programme requires regular activities throughout the vyear.
It provides information to help enployees understand how
their hearing thresholds can be conpared to expected age;
ef fects, hearing loss wll i ncrease t he noti vati onal

benefits of the audionetric result.

Educati onal progranmes should involve participation

of top managenents, nedi cal , audi ol ogi cal , pl ant nur ses,
front |ine supervisors, officials and noi se exposed
enpl oyees.

Record keepi ng

Record keeping is an integral part of each phase,

not a separate activity.

It gives information on noise exposure | evel,

| ocation, data and time, audiogram pattern of the enployee.

In addition to |egal docunentation it provi des
records of enployee which is helpful in nonitoring the

programme and sharing information anmong HCP team nenbers.



Round 1:

Answer

Answer

Answer
Answer
Round

Answer
Answer
Answer
Answer
Round

Answer

Answer

Answer

Answer

1:

2:

3:
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3:

1:

2:

3:

4;

Round 4:

Answer
Answer
Answer

Answer

1:

2:

3:

4:
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ANSVEERS

Ceneral round

Capacity of noise to produce hearing 1loss and
obvious interference wth speech conmunications
produced by masking noise due to background noi se.
A conpl ex sound wave having aperiodic and
i rregul ar vi brations whi ch is consi der ed
unpl easant or undesired sound.

By producing TTS, PTS and acoustic traum

Area of hearing neasurenent
Mul tiple choice round

e, i.e. all of these

a, i.e. R65 C75 1-85 dB

b, i.e. at the receiver's end

e, i.e. all of these
Abbrevi ati on round

NRR : Noise reduction rating

Nl OSH: Noi se reduction rating, National Institute

of CQCccupational Safety and Health
Nl PTS: Noi se reduction rating, Noi se i nduced

per manent threshold shift

DRC. Damage risk criteria

Vi sual round

SLM
Dosi net er
M cr ophone

EPD



Round 5:

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

Answer

1
2

w

o O

10:
11:
12:

13:

14
15:
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Rapid fire round
Hearing conservation progranme
Audi ol ogi st
Steady state noise, inpulse noise, etc.
Cscil |l oscope, SLM
Reduction of noise at receiver's end
SLM or oscill oscope
A, B, C Dlinear

Audi ogram done before hiring an enployee or
audi ogram of an enpl oyee

El ectreat
Audi onet er
Yes

Three nont hs

first

One is tenporary |oss whereas other has permanent

ef f ect

Audi ol ogi st, nanagenent, nanufacturer

Encl osures, aural inserts, sem aural, circunaural
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