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| NTRCDUCTI ON

~Hearingisoneof the Cod-gifts. Wedl beingabletohear, cannot i mgine

the life of anindividual wholooses his/her hearingduetovarious reasons. And,
whenvve[na% ne, werealize howinportant thisblessingis! Heari n%ab|l|tydoes
not remai nthe samethroughout the life span of anindividual. Fewlooselt even
before beinghom, fewright at thetimeof birthandfewothersinthelater part of
their lives. Whenanindividual |oosesit duetotheexposure of noiseat the work
place, eg., industry &mlitary, the need of an effective Hearing Conservation
Programme (HCP) arises. . .

~ Thepurposeof anindstriad HCPistoprevent enpl oyees fromdevel opi ng
Noi se I nduced Hearing Loss onthejob. SinceNoiselnduced HearingLoss (NIHL)
has become a conpensabl e disability, the area of Hearing Conservation has
assumed an econom ¢ inportence to industry. The enpl oyer nust performa
hearing test on each newenployee and this intid audi ogram becomes a
Reference' withwhichfuture audi ograms wil be conparedto determ ne what
changes, if any, have occurredinanenployee's hearinglevels duri n% his ﬁen od
of enpl oyment. Those enpl oyees whowor ki nnoi sy envi ronnents, they shoul d
be tested regularily to determ ne whet her the noi se exposureis affecting their
hearing or not.

~Thefollowng component s of an HCP, whi chare necessary for its effective
functioning, have beenw dely accepted (Fox, 1966; IMass, 1972; Newby, 1964;
Roysteret. a, 1982). .
1) Measur ement of work area noi selevel's
2) |dentificationof over-exposedenpl oyees
3) Reduction of hazardous noise exposure to the extent possible through
engineering and admnistrative controls. .
4) Provisionof personal hearing protection, if other controls areinadequate.
5) Intid and periodic education of workers and management.
6 M_thvatlonof_V\/orkerstoc.onplywthHCPpoI|.C|es.
7) Intid and periodi ¢ eval uation of worker's hearinglevels.
8) Professional audi ogramrevi ewand recomendati ons.
9) Fol | ow-up programme for audi ometric changes.

10) Detailed record keepi ng systemfor the entire HCP.

11) Prof essi onal supervi sion of the HCP. .

. It isinportant that proper attentionbegiventodl programmeconponents
inorder toachieveaneffective HCP. It isequallyinportant tomake aneffective
HCPinschools. . . . .
|dentificationof hearinginpairment isaprinaryconcernintheestablishment of
a conprehensi ve and effective HCP in schools. It also includes Prevention,
Assessment, Hhilitation & Rehabilitation and Fol [ ow up, Referral & Record

keepi ng.
Wghi s I ndependent Project: Video Script for HCP' gives, indetail, dl the
necessary requi rements of an HCPand practical guidelinesfor itssuccess. |Inour



country, where common mass is not aware of hearing related disorders, it
becomesext remel yi nport ant t ot eacht hent hehazar ds of noi se and benefits and
strategies of aneffective HCP. And, we can considerthis vi deoscnpt angj or step
towar ds the achi evenent of the goal - AWARENESS, because, once aware, one
cantakehigsteptowards CUREI.e PREVENTI ON. Because, PREVENTI ONi s
better than CURE!

NOTE:

IJFV-- Represents Femal e Voice 2) WF - Represents what Istobesaidin
wittenformandblock lettersonthescreen. 3) Whenever, Vijayisaddressingthe
viewers, hisvoiceshoul dbeinthebackground.



HEAR NG CONSERVATI ON PROGRAM
8 | TS H VE PRASES

VI DEO (VI SUAL)
Presenter of thefilm namedvijay

In the background, an insdustry is
seen.

Factory

Focus on any wor k place i nthe fac-
tory where there is lots of noise.
Focus for 30 seconds.

Mjayisseenandinthebackground,
the same noi sy wor k pl ace.

Wor ker s wor ki ng at this noi sy pl ace.

(IN BLOCK LETTERS. V\RI TTEN FORM)
WHAT | S NOI SE ?

W F - NOI SE | S ANY UNDESI RABLE
ACOUSTI C SI GNAL

Wr ker s wor ki ng i nt hese noi sy pl aces.

W F. - EFFECTS OF NOI SE | NBRI EF

(1). Noise damages the inner part of
our ear resulting in pernanent
heari ng | 0ss.

(2). It caninterfere wth speech com

nuni cation and perception of

ot her audi tory signal s.

Noi se di sturbs sl eep.

(3).

AUDI O

Hell o, veiwers! | amMijay.

We are here to know sonething
about Hearing Conservation Pro-
gramor HCP. Before startingtota k

about it, let usenter thefactoryand
have a | ook

Noi se

There is too much of noise over
her e.

F.VWhat is the effect of this |oud
noi se on t hese peopl e.

F.V. - Bef ore proceedi ngtosay any-
thing, we shoul d knowwhat noi seis.

F.V. Read- Qut of Vi deo

F.V. - And how does this irritating
and | oud noi se effect these peopl e
whowor Kk i nthese noi sy wor k pl aces?

F\V. - Read-out of the Vi deo.



(4). Noiseisasourceof annyoyance.

(5). Noise interferes wth the
performence of conplicated
tasks and can especial |y disturb
pef ormence when speech com
muni cation or response to audi -
tory signal is demanded.

(6). Noise can adversly affect the
mood of the person.

(7). Noiseis amjor sourse of dis-
traction.

(8). It interferes wth resistance to
vird di seases.

(9). Noise produces pathol ogi cal ef-
fects onlife eg. hypertrophy of
adrenal gl ands, devel opnent al
abnormality of the foetus and
braininury.

(10). Noise causes cardio vascul ar
di sor der.

(11). Noise causes Ear, Nose and
Throat probl ens.

(12). Noi secauses equilibriumdisor-
ders.

I ndividual s working in these noisy

areas (but not the same Video filmas

bef ore)

W F. - The prevention of or reduction
of hearing problenms in a popul ation
through a programof hearing screen-
ing, fol lowup, testing, referral, protec-
tion and education.

Focus on workers wearing Hearing
Protective Devices, machines on rub-
ber pads, audi onetery beingdoneetc.

FV. - Wth so many adverse ef-
fects of noise we possibly can't
| eave t hese peopl e, who make an
| nportant part of our society, vul -
nerabl e to noise and its adverse
effects. Herearisestheneedfor a
Hear i ng conservation Progr ammor
HCP.

What exactlyisan HCP-?

[ Read- out of Video]

F.V.- When we talk about HCPs,

we talk in terns of an effective
HCP meaning that the goals and
ai ms of HCP are being met wth.



VI DEO

HEARING CONSERVATION PROGRAM

] l
FIVE DESIRED PERSONNEL EXTERNAL
PHASES CHARACTERISTICS INVOLVED INFLUENCE
- Sound Surveys - Enforcement of hearing - Boss Company
- Engineering & protection utilization - Top Management Head Quarters.
Admnnistrative - Potentially Bfective HPDs - Mddle Management  Consul tants
control's - Key I'ndi vi dual - Supervi sors Suppl i ers
- Education - Active - Empl oyees Second Job
- Hearing Protection  Communi cation Communi ty
- Audi onetric Leisuretine
Moni tori ng Hobbi es etc.

PI G

AUDI O

Read out of video F.V




FIVE PHASES
| . EDUCATI ON

Focus fromwhol e of the chart to the
"Fi ve Phases" of the' education"

Vijay, addressing the veiwers, inthe
background of a working place in an
industrial setup.

(1)  Worker wearing safety gl asses.
(2) Workers wearing gl oves.
(3) Workers wearing steel toed

shoes.

(4) Workers wearing hard hat and
| eat her apron

(5 Worker without any HPD in a
noi sy wor ki ng pl aceinafactory.

Vijay seeninthe back ground of fac-
tory and addr essi ng t he vei wers.

F.V. - Com ng onto the education
amongthefive phases of the HCP,
education of the enpl oyee shoul d
start even before the sound sur-
veys or engineering controls are
carried out. The question here
ari ses, why education first?

Therearefewother formsof safety
appar at us whi ch are general |y ac-
cepted w thout any question or any
resi stance. For exampl e,

(1)Workers know that a chip or
spark flying into an eye wll cause
| nst ant aneous di scontort and pos-
sibleloss of sight.
(2) They realisethat hot itens can't
be handl ed wi thout gl oves
(31f they drop a heavy object on
the foot, toes cry out i mediately
for attention.
(4) Ablowto the head can ruin
one'sentiredayif head protection
I'snot inplace.

There is an instanta-
neous know edge of injury.
(5) But exposure to loud sound
rarely causes any painor di scom
fort. Over exposureto loud sound
doesn't cause one to realise
i nstatanedusly that hearing has
been injured.

Noi se i nduced hearing | oss or NI HL
or hearingloss caused by const ant
exposure to loud sounds & devel -

ops gradual | y and hence, it is not
fearedi nthesamewayas ar e pai n-
ful or bloody injuries. Wthout
meani ngf ul education to notivate



W F. The management nust em
phasi ze that the educati on program
—+ s regul ar

—attendence in these classes is
mai nt ai ned.

—ncl udes educationfor t hose who
are regularly overexposed to | oud
noi se.

—+ncl udes education for t hose who
are occassi onal | y exposed.

—+ncl udes supervisors and man-
agers responsi bl e for production
areas w th hazar duous noi se.

The class is an HCP set up wth
enpl oyees, teacher and the man-
ager.

W F. Manager'srole:

()  Qutline Conpany's policies.

(2) Demonstration of conpany's
comm t ment t o HCP.

individual actions and constant
supervi si onof safety practices, the
HCPwII fal Educationand notiva-
tionarecriticd in helping enpl oy-
ees actively participate in HCPand
generating the sincere support of
the Programby the management.

When round survey are
pl anned to determ ne whether an
HCP needs to be established, dl
the enpl oyees should be given
sufficient knowl edge about the
purpose of sound surveys and to
explainthat their assistenceisim
portant for obtaini ngaccurate sound
measurements. Andif it isfoundout
that the industry requires an HCP
the more formal education program
shoul d start bef ore any ot her phase
of the HCPisto be started.

F.V. Read-out of Vi deo.

F.V.- The class should be snall
consi sting of the Supervi sor &Man-
ager, fewenpl oyees and of course
a teacher.

F.\V. -Manager should participate
ineacheducational sessiontoout-
line conpany's policies and dem
onstrate conpany's comm tments



(3) Gving conpl ete infornation
on an HCP.

WF. -- What kind of enpl oyees
can be i ncl uded i nthe session

(1) Those who have common
noi se exposur e.

(2) Those who fdl under com
mon HPD use.

Teacher or presenter inthe class.

WF. -- the know edge presented
shoul d be

- SHORT

- SI MPLE

- MEANI NGFUL

- MOTI VATI NG.

W F. - Suggest ed Educat i onal Pro,
Pram contents should be as fd-
ovs:
How a noise damages our
heari ng.
Consequences of hearing
| oss ineveryday life
poor speech understandi ng.
social isolation fromfriends
and interference wthwork &
| easur e activities.
Noi se exposures that are
hazar duous.
off the job (gunfire, power
toolsetc.)

tothe HCP. They shoul d al so have
conpl eteinformation onan HCPso
that they can answer enployee's
various doubt s intheclassandout
of the class.

F.V.- Enpl oyees in aclass shoul d
have common noi se exposure and
fdl under a common HPD use.

This |'s done to ensure that
the enpl oyees feel confortable
enough with each other to ask
common questons among them
sel ves.

F.V. - The teacher or presenter
must be an individua who ij ects
genui ne concern for enpl oyee's
el fare.

FV. - The know ed?e present ed

shoul d be short, sinple, neaning-
fu and notivating.

F.V.-Read out of Video



¥ (n the job(sound source
resulting fromplant).

(4) Engineering controls
| npl enent ed or pl anned.

(5) HPD choices for the
enpl oyee' s depart ment.
howto use t hemcorrectly.

** howto care for and replace
them

**  howtosolvecommon HPD
probl ens or conplaint.

(6) Audionetric Eval uations -
Purpose & Procedures.
Under st anding your own
audi ogramresul ts.

**  hearing changes may
mean inadequate protec-
tion.

**  Non occupational hearing
| oss may be det ect ed.

(7) Waystoprotect your hear-
ing on & off the|ob:

**  wear HPDs correctly and
consi stently.

**  Auoid unnecessary noise

exposur es.

**  Use engineering noise
controls.

(8) The conpany's HCP poli-
Ci es:

**  management expresses
the i nportence of HCP.

** HCP participation is a con-
dition of enpl oyment.

?9) Questions and Answers.

10) A nal notivation.
The HCP is a benefit for
enpl oyees.

¥ Participation is to enpl-
oyee's own advant age.

Vijay addressi ngi the viewers and At this juncture, its better, if ve talk
sitting in the class roommeant tothe presentor or our HCP teacher,
for HCP orientation.



CONVERSATI ONBETWEENHCP TEACHERB VI JAY

Vijay:- Howmuchinfornationwoul dyouliketogivetoyour class?Woul d
you like toexplainand givedl the details.

HCPTeacher: Yes, of course! | havetomentioneverythingbut thenat the
sametine, theinformationcontent shoul d be shortened makingit specific
tothe enmpl oyee' s noi se exposure, HPDoptions availabletothemandthe
engi neering and admnistrative controls pl anned i ntheir departnent.

Vijay :- What arethe different ways by whi chyouwoul dliketogive in-
formation through, making your teaching more effective ?

HCP Teacher - Formal Teachi ng al ways hel ps t he best but this teachi ng
canbe made interesting by maki ng use of movies, videos, slide presenta-
tions, booklets, panphlets. However, there should not he conplete
dependence on these.

Vijay .- Howregular shoul d the classes be held ?

HCP Teacher - very regularity i ndeed ! Enpl oyees and suEervi sors shoul d
be rem nded every now&then about the i nportance of the HCP and thier
active participation. IMedt themin their work places, halls, cafeterias.
Audi o visual aids should be used like video cassettes etc.should be
changed every year, otherwi se, it becomes boringfor the audi ence.

Vijay :- Woul d you suggest some kind of reinforcenent for thosewho are
activeinthe participation of HCP ?

HCP Teacher - Oh, yes ! Rewar dds can be givenfor the best candi date.
Thiswll definitely enphasi ze that HCPis a part of conpany's clinate.

10



|1 - SOUND SURVEYS
V A

Focus onthe PG| tothe "Five F.V. - Now, we shall talk about the
Phases" tothe " Sound Survey" second step of five phases of an
effective HCP - Sound Survey.

FV. -- Why is a sound survey
i nportant ?

WF. - The results of sound FV - Read-out of Video

surveys are needed for many o '

reasons:

(1) To designat e those areas of

the plant where hazarduous

noi se | evel s exist.

(2) Toidentifythe enpl oyeesto

be included on the HCP.

(3) To classify enpl oyees noi se

exposureinorder todefine HPD

Polici es and priortize the areas

or noi se control efforts.

(4) To det erm ne whet her noi se

| evel s present asafety hazardin

terms of interference wthspeech

comuni cation and warning

signal detection.

(5) Toeval uat e noi se sour ces for

noi se control purposes and,

(6) Todocument noi se | evel s and

enpl oyee exEosures for |egal

pur poses such as worker's com

pensat i on,

WF. - Who conducts the noi se
survey ?

an industria hygienist or
¥ safety engineer.



.- purpose of noise survey:

A Survey to determ ne
damage rick

A survey to determne
speech interference |evel .
Asurvey to determ ne dis-
turbance | evels.

A survey for noi se control
pur pose.

But i f adetailednoise analysisand
noise control are required, we
require the services of an acousti -
cal engi neer.,

F.V. Read-out of Video.



| nVi deo

REPORT OF NO SE SURVEY

|. Date of measurenents performed :
|1 Sketch of the Measurenent site :

(1) Szeof theroom

(2)  Machi ne di mensions :
(3) Location of the m crophone & object.

IIl.  Standards to whi ch measurements are made :
V. Type of the insturnments used :

V. Sria No. of the instrunent used :

VI. Method of calibration :

VIT. Wi ghing network and detector responses :
VITI. Description of type of sound:

| X.  Background noise | evel :

X. Envi ronnental conditions ;

XlI'.  Dataon object beingmeasured :
XI. Amount of noise neasured :

X11. Remar ks of the Surveyer :

13
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Vijay

Focus on SLM

Focus on Dosimeter & Stop
Wt ch.

Focus on Cct ave Band Anal yver,
t ape recor der.

Sound Surveys can be conduct ed
and the are of 3types :

(1) Basic second survey

(2) Detailed second survey

(3) Engineering sound survey

(1)Basic Sound Survey: Asound

level neter is used to identify
wor k ar eas whi ch do not have a
noise problem and areas
which do have a potentially
hazarduous noi se environ-
ments. This kind of sound sur-
vey det erm nes t he depart nent s
wher e enpl oyees may need to
be included in HCP duetotheir
dai |y noi se exposur es.

NDetailed S.S. : SLMand stop

wat ch or Dosl neter areusedto
estimate the worker's daily
noi se dose.

(3)Enai neering S.S: SLM, octave

band anal yzers, tape recorders
and other instruments may be
used to measur e the noi se | ev-
els produced by machinery in
various modes of operationin
order toassessthepotential for
appl yi ng engi neering controls.
When noi se exposure i s mea-
sured, a conbination of noise
level swiththeir corresponding
durationis measured.



Vi ay.

Focus on SLM

Focus on various parts of SLM

Focus on freg. \Mighting net-
wor ks. -

W F- Wi ghting Networks:

A: Bel ow55 dB

B: Bet ween 55 dB and 85 dB
C. Above z4

16

A

Tl now we mentioned fewinstru-
ment Sto measure noi se. Let's see
what they are and howthey work.

Sound Level Meter: Surveying an
Industrid environnent to determ ne
whet her the noi se I's hazarduous,

requires the use of sound |enel

neter or SLM

The SLMconsi sts of am crophone,
ananplifier, attenuator circut and
some sort of indicating meter.

Ceneral purpose SLMare eqri pped

wth 3 frequency wei ght i ng net wor ks
- A, Band C, whichcanbeusedto
appr oxi mat e frequency distribution
of noise in the audi bl e frequency
range. These 3freg, networks are
chosen because they approxi mte
the ear response characterities at

different sound | evels.

F.V - A weighting network
measeresintensity | evel s bel ow55
dB, B, between55dB, 85dBandC
above 85 dB.

F.V- Fast Response mode



\Y

Focus on Dosimeter A worher
wearing a dosineter and wor k-

| ng.

At the end of the day noise
exposuse level shown in the
dosi meter.

W F - Various other instrunents
usedfor noi se measur ement are:
(1)Mcro phones
(2) Frequency Anal yzers
(3)Anplitude Dstribution
Anal yzers
(4) Tape Recorder
(5) G aphic level Recorder

Vi | ay addressing the viewers.

W F - DRC or Damage Risk
criteria is the anmount of noise
exposure associated wth an
acceptable risk of damage to
heari ng.

W F-

Sound Perm ssi bl e

| evel s (dBA) Daily exposures.

90dBA 8 hours
92 dBA 6
95 dBA 4 "
97 dBA 3
100dBA 2
102dBA 112
105dBA 1
110dBA 12
115dBA 14 or |ess
Pic Ill

A

Doci meter: They are the instru-
ments that can be attached to a
wor ker and go w th hi mthrough out
his normal working tasks. The
dosemet er measures and records
the ful noise exposure of the
empl ayee.

And at the end of the work shift
gi ves the percentage of allowable
noi se exposure received by him [t
conput es the noi se exposure for
the entire working day.

F.V- Apart fromthese 2 instru
ments, various others areal so used.
( Read out of video)

DRCor Damage Risk Qiteriaisthe
termwhichis usedvery commonly
inrelationshipwthan HCP.

F.V- (Read out of video)

F.V- It gives permssibl e sound | ev-
els and the hours for which the
i ndi vidual m ght be exposedtonoi se
daily.

17



V

\ijay addressing the viewers.

|11 - ENA NEER NG&ADM N STRATI VECONTROL S

\ijay addressing.

W F- Waysto control

Noi se:

(1) Engineering control
(2) Admnistrative control

WF - ENA NEER NG
CONTRCLS

A noi sy machi ne inafactory.

PATH»»

ﬁ
SOURCE RECEIVER
PIC-IV

A

There are certain points which

shoul d be kept inm nd while carry-
ing out the Sound Survey.

(1) HCP personnel must plan
the sound survey toobtain infor-
mationneededtoanswer rel event
questions about protecting em
pl oyees.

(2) The sound surveyer must co-
or di nat e schedul i ng wi th produc-
tion personnel to capture infor-
mationonvariationinnoiselevel.
(3) The last but forenost is that
the enpl oyees nust be cooper a-
tive.

Havi ng measur ed the noi se levels
intheworkarea, theneedarises of
reduci ng it.

F.V - Noise can be reduced at 2
| evel s.

(1)  Engineereing controls which
I ncl udes controllingthenoiseat the
| evel of source and,

(2) At thereceiver [end whi chgets
|nri‘| uded in Admnstrative con-
trols.

Survveyes shoul d i deat | fg the ma-
jor noi selovrel andthisbecomes
the starting point of the Engi-
neering control.

This is a block diagram of the
sound condition. Sound travels
fromits source to the receiver
end via the path,



V

| PATH»»
SOURCE |:BF.C_EIVER .
- Ieicv]

WF - WAYS TO REDUCE
SOUND AT SOQURCE:

(1) Repl acement of instrunent.
gzg Redesi gni ng of instrunent.

4

3) lubrication of machinery.
Mbdi fication- i nnaintenence
procedure.

(5)Reduction in the speed of
| nst rument .

PATH»»

*
SOURCE RECEIVER

PIC VI

W F- ENCLOSURE OF
SOUND SOURCE

Vijay, inthe bachground an
encl osed mechinery is seen.
He points to the enclosed ma-
chi nery whi | e tal ki ng.

Vijay, pointing to a machinery
whichisapart of the production
process.

19

F.V- Reduce sound at the level of
source I't can be done by the engi -
neer inthefollowngways. (Read-
out of video)

Encl osi ng the sound source can be
done by building up lead walls
around t he noi se produci ng mchi n-
ery but lead has been found to be
dangerous inthetine of fire. The
enclusure can be made such that
the sound energy produced is
trapped and converted into heat
whi chis let todissipate.

Encl osure of sound source poses
some practical problens like the
machinery mght be a part of the
prodution process, thusit can't be
encl osed.



\Y
Pointing to another machinery
whi ch can't be enclosed due to
| t's bul ki ness

\ijay again, inthebackground of
factory.

PATH»»

SOURCE RECEIVER

PIC-VHi

WF. - Placement of barrier Inthe
Near field.

W F - Barriers have two ngj or
functions:

§%§ Redi recting the sound

3

Absor bi ng the sound, and
Redirecting the sound.
Vijay show ng types of barriers.

W F - ADM N STRATI VE
CONTRCLS

PATH»»

RECEIVER
|PK3-VHL

SOURCE

W F - Barrier near the receiver
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A

OR

Some other machinery size m ght
not et itself to get enclosed.

If the sound sourceis enclosed, it
mght [ead to heat trap which mht
further decrease the efficiency of
machi nery.

FV- Place a barrier in the near
field.

Barriers can be inthe formof |ead
curtains, drapesor sol Id shields,
and are placed close to a sound
source. Barriers become |ess ef-
fective as the distance between
sound source &barrier i sincreased.

Barrier near the receiver end are
hearing Protective Devices. We
shal | task about t hemindetail, |ater.



V

PATH>»

M
SOURCE RECEIVER

PIC - IX
W F - Encl osing t he recei ver.

Vjay inasoundtreated control
room in the background, a
wor ker is seen.

PATH»»
ﬁ
SOURC

W F - Removal of receiver from
the noisy area

Vijay addressing the audience.

Inthebackground, thefactoryis
seen.

\ijay addressing the audi ence.

A

Encl osi ng the receiver can be done
by placing the workersinthesound
treated control room

A sound treated control room
These have heen found t o be usef ul
inpress, sawmlls and in paper
maki ng plants.

F.V- Remove the receiver fromthe
noi sy area

Thi's can be best achei ved by rotat-
i ng the wor ker fromone noi sy wor k-
ing place to a conparatively
quieter one. Thiswll reduce their
exposur e tonoi se, by maki ng shifts
and |etting workers rotate fromone
wor ki ng place to anot her.

Any one of the Engineering and

Admnistrative controls does not

help much in noise reduction. It

becomesinportant that twoor more
of thestrategiesareusedeg., using
Hearing Protective Device as well

reduci ng noi se at the level of source
by | ubrication etc.



| VAUD QVETR CMJ TCRI NG

V A
Focus on the "audionetric F. V- Com ng tothe phase "audi o-
monitoring " inthe PIC- metric nonitoring' out of thefive
phases of an HCP
Vijay standinginfront of aan Here, we are standing outside an
audi ol ogi sis room audi onetery roomor an audi ol o-

?i sts room Before proceeding
urther, we should knowwho an
audi ol ogi st is and what does he

_ do. We better have a conversa-
Vijay enters the room tionwithhim

AUDI O & VI DEO
GONVERSATI ON BETWEEN AUD A.Ad ST & M JAY

V. Hello! | hope, wedidnot disturbyou
A Oh! Not at all! Infact, | waswaitingfor you.
V. | want tostart withabasic questionof mne. Whois anaudiol ogi st?
A: An Audi ol ogi st i s apersonwhodeal sinthetestingof hearingof pepole.
He shoul d have the basi ¢ knowl edge about t he sci ence of hearingi,e
Audi ol ogy and al sothe vita practical know edge about howt o conduct
the tests and the instrumentation.
V: What does he do?
A: As already told, he conducts thetests of hearing. W candividethese
tests intchateg?oi res .
1) Identification - al socalled screening &2) Diagnostic
Inidentification or screeningtesting, we mainly see whether the
person has hearing loss or not. W don't go beyond this while
| dentifying or screening.
However, indiagnostic, wehavetodiaginosethedegreeandtype
of hearing |oss. Depending ugonthe needs of person, we send horn
tothe ENT Specialist or tothe HPD dispensor.

V. onu mentioned some instrunent. What instrument do you make use
of ?
A Acalibrated audi ometer.

[Invideo, anaudi oneter i s shown. |

By calibration, we mean, that theinstrunent measure contistently what it
| S supposedto measure.
22



V: What is an audi ogramand what doyoudowthit ? |

A: [show ng an audi ogramand vi sual focus on audi ogranj. It isa ?raph
on which the hearing level of the individual is plotted at different
frequenci es. Looking at this, we can make out howmuch the hear| n%
lossis. Tomake things easy, we have classifiedthelevelsat whichthe
person hears as given bel ow.

[ In Video ]
0 -25 Nor mal Hearing
26- 40 IVlild hearing | oss
41 -54 IModerate hearing | 0ss
55-70 Mbderat el y severe hearing | oss
70-90 Severe hearing | 0ss
90 & Above Prof ound hearing | oss

PIC-X

We check hearing by two modes
One is Ar conduction
[In Video, WF. - AIRCONDUCTI ON]
I.e hearing via ar. & make use of ear phones.
[Invideo, ear phones are shown]
They are kept on ears.
[In Vi deo, a person wearing ear phones are shown]
anot her mode i s Bone Conduct i on.
[Invideo, WF. - BONE CONDUCTI ON]
|.e hearing viabone. Here, we make use of bonevibrator,
[In Vi deo, bonevibrator I's shown]
They are kept behind the ear on the mastoi d bone.
[In Vi deo, a personwearing honevibrator i s shown|
Based onthese A C. and B. C. testing, we further find out howmuch
the noi se has damaged t he hearing

23



NORMAL HEARI NG SENSI TIM TY
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FV. -- I1f theB.C Iswthinnormal rangei.e between 10 and 25, but A. C.
I's bel owit, it isconductlve. Hearinglossandis usuall not seeninNIHLor
Noi se I nduced Hearing Loss. It needs attention by an ENT Sur geon.

SENSORI NEURAL HEARI NG LOSS
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PIC - XIV

FV. - If both BC and AC are above the range of normal hearing I.e
bet ween 109 and 25 dB, but the difference bet weenthemis smaller than
10dB, it issensorineural Hearingloss. Herethedamageis quite extensive.

MIXED HEARING LOSS
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F. V. -- However, if thedifference betweentheA. C:. &B. Cisgreater than10
dB and both are above the range of normal hearing i.e 10 dB and 25dB,
it is mxed hearing | oss meani ng that both conductive and sensor neur al
conmponent s are present.

V: Who, woul d you suggest should be tested ? Do you recommend t hat
every enpl oyee inthe factory or an industry shoul d be tested ?

A el |, logically speaking every worker intheindustry/factory shoul d be
tested but then, it has many practical problemseg., it wll taketoo
muchof tine, testingwll becomeacostly affair. Becauseof dl this,
we have kept some exceptions.

Its better if anewenpl oyer istestedat thetimeof intid empl oyment
or thejurisdictionof thecompanyshouldaskfor awittenreport of hearing
test having been done, which shoul d be normal. This woul d become a
basel i ne audi ogram

Those who are already enpl oyed and are bei ng exposed to 85 dB A
of noi sefor 8 hours, aday, shoul d betestedinmediately and even after he
i swearinganHPD, heshoul dbetestedfrequentlytoruleout if hishearing
remains same or i s deteriorating. This audi ogramshoul d be conparedto
hi s basel i ne audi ogram

Preferably, audiol ogical testing shoul d be done annual Iy for each
enpl oyee, especiallyfor the ones who are exposedto noi se. Thi s annual
audi ogramshoul d be conpared to the basel i ne audi ogram

V. Fewof the workers m ght be aged and we usual Iy find, ol der peopl e
havi ng hearing | oss. Howwll you differentiate that the hearing | oss
seenis duetonoiseor duetooldage- ?

A: Agoodquestion! Frst of dl, werequireto knowthe case history. |f
an ol d age enpl oyee reports of hearing | oss but does not workin a
noi sy place, hislossis probablyrelatedtohisage.

Qther informationlike medical historytinnitusi.e ringingsoundintheears
etc. alsocontributealat.

As an obj ective eval uation, audi ograms gives better information.
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NOICE INDUCED HEARING LOSS
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It woul dshowadipat 4KHzindicatingthat thehearinglosshasbeen
caused due to an over exposureto loud noi se, whichwe cal NI HL.

V' Doyou, as an audl ol ogl st, talktothe enpl oyee about his condition ?

A" Yes, andIfindit thenmost right tinetotaktotheenpl oyee, whenhe
has come for hi s audiol ogi cal evaluations. Thisisthetim when he
sees the actual conditionandhastinmetoclear many doubts. W can
actual |y showt hemhowtheir hearing has gone bad fromprevi ous or
mai ntai ned its condition.

Intensity
Intepsity
Intensity

|

Freqncy Frequency ~ Frequency

PIC - XVII

.\ can also explain it better by saying that Pl C shows nor nal
hearing

PICXVII (a) a goi ng hearing | oss
PICXVI (D) further goi ng hearing | oss and
PICXM1 (c) show ng gone hearing | oss

27



about his hearing statusinterms of ;

[Invideo WF. ]
[(1)- Conpauson to the expected age - effect hearing levels for the
worker's age / Sex andthe hearing ability needed for uninpaired commu-
ni cat i on.

(2) Adescriptionof the amount of change seenin the current audi ogram
conpared to past results and the desi gnated reference base line.

(3) Recommendat i ons, including praise forstable hearing, caringto use
HPDs mor e careful [y onand off the job, if hearing changes are observed,
suggestions to seek medi cal attention or further audiol ogi cal eval uation
etc.

W can al so check the condition of HPDs at the time of hearing
testing.

V: Woul d you suggest keePi ng record of al the hearing eval uations ?

A Definitely ! Therecordof the tests that we performshoul d be kept. This
helpsinfuture referrals. Alongwththis, the record of previous |ob
exposur e shoul d al so be kept, this hel ps the management to decide
whi e giving conpensation toworkers or enpl oyees for the induced
hearing | oss.

V. Thank you very much! you have provided uswth plenty of inportant
i nf or mat i on.
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V HEARI NG PROTECTI ON

V

ay, infront of the sectionwhere

M
HPDs are di spensed.

Focus on Hearing protection in
the PIC- 1.

HPDdi spensor exam ni ngthe ear
of the enpl oyee before giving
HPD.

An ear wth redness

An ear wth sore,

An ear wth di scharge

An ear wth tenderness

An ear wth mal formations
An ear wth canal obstruction
an ear wth excessive wax

WF. --HPD s

W F --Various tyhpes of HPDs.
(1) Ear mffs
(2) Ear plugs

29

A

W have talked about the engi-

neer | n? and admni strative controls.

Most of thetines, thesecontrols do
not do much agai nst noi se. Evenif

they do, its al ways better, if these

control s aginst noi se are enforced

alongw ththedistributionof proper
Hearing Protective Devices or

HPDs. Because this conbination

has prevented significant hearing

Iolss, only if HPDs are wor n prop-

erly.

FV. - Herearises, theneedfor the
heari ng prot ection phase of the five
phases of HCP.

FV. - Beforethe HPDs are givento
the person, an exam nation of the
external ear shoul d be done.

the HPD dispensor should check
for any redness,

sore,

di schar ge,

t ender ness,

mal f or mat i on,

canal obstructions

and excessive wax i nthe ear.

FV. -- If dl theseconditions are not
checked before hand, then HPD
used mght not show the control
agai nst noi se exposure.

FV. - Nowgoing ontothe HPDs.
FV. —There are various types of

HPDs.
(Read- out of Vi deo)



i) Prenmol ded Plugs

i) User mol ded FI ugs and
non expandabl e FI ugs

(iv) CustomliMolded plugs.

(3) Sem Insert Devices

W F.-(1) EAR MUFFS.

Focus on rea Ear muiffs and a

picture al so shown al ong wi th.

An individua wearing Ear muffs.

Ear muffs attached to a hel net
and a head band.

Various sizes of ear nuffs

An individual wearing the ear
muf f.

Pulling back if the excess hair
whi | e wearing ear miffs.

And indvidual lifting one of the
cups and replacing it back, ina
noi sy pl ace.

30

F.V. —Ear mffs fit over and
conpl etely cover the pinna of the
ear.

FV. - They may also be attached
either to hel mets or head hands.

F\V. —There are various Sizes in
whi ch ear muf fs are available. Big-
ger one m ght fit a bi gger head and
smal [ er oneto a smaller head.

FV. - Vhile fitting the ear nuffs,
the HPD dispensor should check
that the cups of Ear Miffs,
conpl eterly cover the pinner of the
ear but does not rest onthem The
wearer shoul d feel that the cuEs
exgrt equal pressure on dl the
Si des.

F.V. - Excess hair shoul d be pul | ed
back while wearing the ear muffs.

FV. —The wearer can check the
effectiveness of ear miffs by lifting
one of the cups and conparing the
noi se that he hears when the nuff
are on and off. He shoul d be ableto
hear consi derabl e difference when



WF. -- (2) Ear Plugs.
- (1) Premol ded Ear Pl ugs.

Focus on real prenol ded Ear
Pl ugs.

The prenol ded plugs in various
si zes and shapes.

Focusontheinsert portionof the
pl ug.

Focus on flanges of PMEP.

PMEPmade out of Vinyl, plastic,
silicons etc.

WF. (i) User mol ded plug
and Non expandabl e pl ug.

Focusonarea user mol der pl ug.

Focus on expandabl e and non-
expandabl e types of plugs.

WF. - (Ill) Custom

plugs.
Focus on Real custom nol ded

pl ugs.

mol ded

3

the ear muffs are worn and when
Ear Mffs are not worn.

F.V- Alarge variety of PMEP are
avai | abl e i n si ze and shape.

F.V. - Theportionof theplugthat is
tobe put insidethecanal of theear
is cone or bullet shaped or m ght
have several flanges.

F\V. —The PMEP are made out of
soft materials, eg. Vinyl, plastic,
silicons etc. or other soft and flex-
1 bl e conposi tions.

FV. - These kinds of plugs are
those whi chthe user hi nsel f shapes
or mani pul ates toachi eve asecure
fit. They are di sposabl e after one or
several uses.

FV. - They are made out of either
expandabl e or non-expandable
materials including spin fibres,
gl ass, wax i npregnatedcotton, sili-
cone type putty or pol yner.

FV. - The material used for nol d-
ing process actual [y forms the plug



Cust ommol ded Ear plug wth a
detachabl e cord or a per manent
one.

WF. -- (3) Sem Insert Devi ces.

Focus onreal SID

Vijay addressing the vei wers.

Focus on an ear nuff with hol es
inthe cup.

Focus on an ear muff, where
intids of name are engraved on
it
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here. These are conparatively ex-
pensi ve.

FV. —They may be fitted with a
permanent or detachabl e cord.

F.V. —They are usual |y called ear
caps too. They consist of tips that
particularly insert into the ear ca-

nal sandarehel dinplacebyahead
band whi ch mght be fixed or ad-

justabl e. Theyareusual ly preferred
Inthoseareaswherethereiscom
paratively | esser noi se.

Ingeneral, threetypes of probl ens
predon nateinthe abuse and i s-
use of devices by users :

(1) An enpl oyee may not receive
proper trainingfor the proper use
of HD.

(2) Some m suse or abuse results
fromaninnocent desiretomakethe
device more confortable, attrac-
tive or easier touse. Inahot work
environment .

eg., aworker may dill holesonthe
cups of nuffs inorder toventilate
them Insomecases.

Workers dill their intids in the
cups to " personalize" them
Usual |y such peopl e do not notice
that they are sharplyincreasingthe
noi se that reaches the ear.

(3) Most seriously, users may in
tentional Iy nodify or alter devices
or wllfuly msuse them This is



remarkably common even in situa-
tions where hearing protection is
mandatory. Evenif company policy
cal s for disciplinaryactionfor non-
use, workers often alter the
devi ces so t hat they wll appear to
beinconpliance. Oncloser I nspec-
tion, it may be discoveredthat the
altered devices actually provide
little or no protection fromnoi se.
To avoi d t hese probl ems that
arisewthHPDs, individual orienta-
tion and instruction is essential.
Every person who wears HPD
shoul'd be individually fitted and
instructedinproper use of the par-
tihcular devicetobeused, toensure
that,
(1) Earplugsor ear capscloroperl y.fit
into the ear canals, and nuffs or
head sets provide air tight seals
around t he external portions of the
ear and accommodat e t he wearing
of other head gears ( glasses,
gog%l es, hardhats, hel mets, face-
sheilds etc.).
(2). Theindividual caneasilyinsert
ear plugs or ear caps to achieve
maxi mumconfort and attenuation
afforded by the devi ces.
(3). Theindividua understands that
the devi ce must not be nmodified or
abused in any way that woul d
conprom se its noi se attenuation
properties.
(4). Thewearer knows howt o cl ean
and care for the device properly.
5). The werarer knows whomto
call or contact if any difficutyarises
wth the device or If replacement
pl ugs, containersandor nuff parts
are needed.



W f. - What exact|y does anHPD

\ijay addressing the viewers.

FV. - A this juncture, question
ari ses what isthefunctionof HPD?

Al HPDs reduce noi se by creating

barrier toreducethear conduct ed
sound reaching the eardrum The
level of protection acheived
depends mai nly qun the degreeto
whi ch the HPDachi ves a seal . Ear
plugs mai nl'y seal against t he val |
of the ear canal . Wil e Sem Insert
Devi ces seal agiai nst the entrance
to the ear canal or its outer edge
and ear muf f s seal agai nst the skin
around the external ear. In each
case, the amount of sound reduc-
tion achi eved depends Iargfely on
the conpl et eness of the seal —any

ar leak wll allowsome sound to

bypass the HPD.

CONVERSATI ON BETWEEN HM) DI SPENSCR AND VWAY

V: The worker is wearingthe HPD. He woul d like to comuni catewth
others, howwoul dhedoit ? S nce, heiswearinganHPD, hem ght not be
abl e to hear any body' s noice at dl.
HPD dl spensor : When an individua wears an HPD, the sounds inhis
environnent do not get cut off conpletely.

There are four mgj or routes through whi ch the person wearing HPD
woul d hear sounds in hi's environnent.

AIR LEAKS |

I n Vi deo

 HPD VIBRATION

MATERIAL
TRANSMISSION

OUTER MIDDLE} | INNER
EAR EAR EAR

BONE & TISSUE

| CONDUCTION
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Air | eaks: Thistakes placewhenthe HPDi s not fitting proper|y and doesn' t
have anartight seal wththecanal or thesideof thehead. Becuaseof this
5-15 dB of noi se m ght not reach the ears.

Hearing Protection Device Vibration: The ear canal is flexible andthe
earprugs mgnt vioraie winin tne canal and then the ear muffs are not
attached tothe head band inarigd manner. Its cups al so vibrate agai nst
the head. Duetothese vibrations, sound reaches the ear.

Material Transmi ssion: Soundcanalsoreachtheear by gettingtransmt-
ted through the material out of which HPDis made.

Bone Ti ssue Conduction : Sound, when reaches the ear via bone or

fTssue conduction byﬁ.asses the HPD but the level of second reachingthe
ear isquitelessbythisroute.

And now, one can't say that the worker wearing HPDcan't communi -
cate, he can-communicate wth great ease and efficiency.



DESI RED CHARACTERI STI CS OF HCP

V
Vijay addressing the viewers.

Focus on 'Desired Characteris-
ticsinPlC-1

Focus on Enforcenent of Hear-
ing Protection Uilization and
Potéenually effective HPD in
PIC-I.

WF. - (1) Srict enforcenent of
HPD utilization.
- NOT PAPER POLI CY.

(2) HPDs available are Eoten-
tidly effectivefor the work envi-
ronment.

\ijay addressing the vi ewers.
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A

Till now, we talked about Educa-
tion, Sound Surveys, En]qi neering
and admnstrative control's, Hear-
ing Protection and audiometrio
moni toring as the inportance five
phases of an effective HCP.

F.V. Let's talk about
charactersitcs first.

Desi r ed

F.V. -- It shoul d be seenthat HPDs
are beingworninreal anditsnot a
mer e paper policy.

F.V. -- HPDsworn are confortabl e
and do hel pinthereductionof noi se
thus preventing hearing | oss.

Inthe success of HCP, one person
al one can't showmracles. Wole
of HCP is ajoint effort of mang
people, eg., forman, tool Gi
clerks, safety officers, audiometric
techni cians, nurses, personnel
directors, industrial hygeinists, en-
gi neers, audiologists, physicians
etc. Andtheteamwork bet weendl
theseisnust. But, If dl of themare
not under the supervision of one
key individual, everybody m ght



Focus on key indiuidual inP Gl

W. F— Qual ifications of key
| ndi ui dual :

He should have the genuine
interest intheconpany's HCP.

Vijay

Focus on; Active Communi cation
Mjay
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wor k haphazardly.

F.V Key indiuidual should be made
the one, who shows genuine
interest inthesuccess of HOP

Rat her it shoul d be sai dthat the key
individual works as a catalyst and
mai ntai ns conmuni cat i on bet ween
various members of theteam

When, we talk about active com
muni cation, we mean that dl the
teammembers meet regularly, ex-
change infornation and ta k about
howfar havethey become sucessf ul
i n achieving the goal s of HCP.



PERSONNEL | NVALVED | N HCP

Focus 'Personnel Involved in

PIC- |

W F-- Personnel Invol ved :
1) Boss
2) Top management
) Mddl e mnagenment
) Supervisors
) Enpl oyees.

WF - JOB OF THE BOSS :
- Support the HCP

- Enforceits pol i cies as one f acet
of industry's overall health and
safety programre.

W F - Job of the mnagenent &
super vi sor

- moni toring noi se exposure
-maintainin engineering con-
tral's

- participationineducational ef-
forts

- fitting HPDs

- Rei ssuing HPDs

- Supervising daily HPD utiliza-
tion

- performming the audionetric
eval uation. .
- Qi nﬂ feedback to enpl oyees
about their hearing results.

Mijay
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F.V - Comm ng to Personnel In
vol ved, now. The Personnel In-
volved in HCP are:

(Read - out of Vi deo)

F.V- Boss has to support the en-
forcement of HCP to see that the
industry's overall health is main-
tai ned.

(Read- out of vi deo)

Inanutshel|: they havetol ook after
the five phases of HCP. Last but not
least istheroleof enpl oyee. Heis
the one whose dedication to the
HCPwIl deternene its success.



EXTERNAL | NFLUENCES ON HCP

Focus on; External Influencesin
Pl C-|

W F -- Company Head Quarters
- Consul tants

- Suppliers

- Second Job

- Communi ty

- Leisuretinme

- Hobbi es etc.

Focus on

- Communi ty

- Leisuretine

- Hobbi es etc.

W F - Company Head Quarters

Mijay

W F - Consultants

W F - Suppliers.

F. V- There are fewother external
influences which definitely affect
the success of HCP along wth
Desired characteristics and Per-
sonnel | nvol ved.

F.V- These are :
(Read - out of video)

F.V- The Enpl oyee shoul d t ake
care of his hearing even when he
isnot workingi.e, off thejob
exposur es.

If there are few |aws which are
quiteincontrast withHCPenforce-
ment, key individual shoul dask for
some concession in these rules
fromthe top mnagement

IMany tines, thekeyindividual m ght
require hel p fromoutsiders like an
engi neer hol ding sound survey or

an audi omet er technician. Here he
has to be careful that the job
quality I's being maintained, eg. -

sound surveyor mght show noi se
level as normal while in actual

thereis over exposure tonoise, or

the audiometric technician mght

show hearing |oss, where in ac-

tual, thereisnone.

Suppliers include those who sup-
ply the HPDs etc. We have
39



Mijay

mentioned much about themin the
hearing protectionphase of thefive
phases of HCP.

Wththis, wecometoanend
to HCP or Hearing Conservation
Pr ogr amre.

CONCLUSI ON

W F - Benefits of HCP to the

enpl oyee.
Vijay addressing the viewers

Two enpl oyees talking to each
other at their work pl ace.

An enpl oyee talking over phone

An empl oyee with his famly at
home

An Individual enjoying nature.
More enphasis on the rustling
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Towar ds the end, we should know
the benefits of HCPtothe enpl oyee.
The primary ai mof HCPisto pre-
vent enpl oyees fromgetting a hear-
.i ng | 0SS due to noi Se exposure on
j ob.

Hearing loss from any cause re-
duces the quality of life for the
affected individual .

F.V- Hearing loss, interfereswth
normal  communication and
comuni cation is a big part of
bei ng human.

For many jobs we need adequate
hearing to qualify to be hired or
promoted, so hearing loss de-
creases our enpl oyment potential.

FV - On the job, we need good
comuni cation ability to give and
receive instructions, usethe tele-
phone and det ect machi nery sounds
and war ni ng signal s.

F.V-- Gf thejob, our interloersonal
comuni cation with famly and
friends puts muchof thepleasurein
our lives, and gives us afeeling of
bei nginvol vedwthothersinrecre-
ational situations and at home.

F.V-- % al so need our hearing to
enj oy nusi ¢ and t he qui et sounds of



sound of | eaves, breeze flow ng
and birds chirping

W F- Benefits of the HCPtothe

enpl oyer.
Vijay

nat ure.

For dl these reasons and more
mai ntaining good hearing is im
portant as hearingisaninval uahl e
gift.

The HCP also provides a health
screening benefit for enpl oyees,
since hearing | oss not caused due
to noi se exposure and potentially
treatable ear diseases are often
detected through the annual au-
di ograns.

The enpl oyer benefits directly by
i npl enenti ng an effective HCPthat
mai ntains enpl oyee' s good hear -
ing, sinceworkerswll remainmore
productiveif their communication
abilitiesarenot i npaired. Enpl oy-
ees wth good hearing are also
more versatile and can be pro-
mot ed t o jobs where communi ca-
tionisevenmoreinportant. Effec-
tive HCPs can reduce accident
rates and pronot e wor k efficiency
as wel| as reduce the stress and
fatigue related to noi se exposure.

The HCP shoul d be an inte-
gral part of the enployer's overall
policy towards worker health and
safety practice. Enmployee rela
tionsarehetter andjobturnoveris
| ower for conpani es that pay at-
tentiontotheworkingenvironnent.
Maintaining a safe and healthy
work place contributes to the
conpany's prestige and i mage as

4



Vijay addressing the vi ewers.

W F - Common causes of HCP
| neff ecti veness:

1) Inadequate communication
and co-ordinationamong : plant
personnel involved in the HCP,
on site personnel and corporate
head quarters.

2) Insufficient or erroneous in
formation used to make HCP
deci si ons.

3) No meani ngf ul trainingfor HPD
fitters and rei ssues.

4) Inadequate or inapproEriate
sel ection of HPDs in stock.

5) Failuretoindvidualy fit and
train each HPD wearer.

6) Over reliance on contractors
to provi de HCP servi ces.

7) Failuretousethe audionetric
moni toringresultstoeducat e and
mot i vat e enpl oyees.

8) Failuretouse audionetricdata
to eval uate t he effectiveness of
t he HCP.

Mijay
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a desirabl e enpl oyer.

Many a times, HCP just remains in
papers as a paper policy. It becomes
afailure. Ve shoul d knowwhat dl can
be the cause of HCP failure.

F.V—Read- out of video

i have to be careful about dl these
causes so that our HCP doesn't fal
and shows a grand success.
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