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| NTRCDUCTI CN

"Noi se i s theworlds ol dest pollutant. It is a
non ionizing formof radiation. It is non persistent
and non toxic except to the hair cells of the inner
ear and nerve cells of mllions of people in the world".

- Lang. W, (Inter-Noise, 1988).

Noi se has been described as a sound undesired
by the recepient. This definition is valid but needs
to be extended to sounds which are harnful or which
interfere wwth normal activities particularly with

communi cation and work efficiency (Tenpest, 1985).

A sinple definition of noiseis that it is an
unwant ed sound but the term "noi se" has different

meani ngs for different specialists engaged in the field.

To the physicist "Noise" is sound whose character
can be defined and whose properties can be neasured

w th the sane equi pnent that neasures ot her sounds.

To the psychol ogi st who is also interested in al
t he sounds "Noi se" is an undesired sound as conpared

to nusic and speech which are usually desired sounds.

Sound is defined by the United States of Anerica

Standards Institute as an oscillation in pressure,
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stress, particle displacenent, particle velocity etc.
inanmdiumwth internal forces eg: elasticity, vis-
cosity or the super position of such propogated
oscillations or as an auditory sensation evoked by
the oscillation described. Noise is defined by the
United States of Anerica Standards Institute as any
undesired sound. It could be a pure tone, a conbi-
nati on of pure tones or a broad band of sound that is
undesired at a particular location at a particul ar

time.

Noise to one may be music to another

| ndustry has been defined by the Wbsters uni versal

dictionary as: -
a) Human exertion devoted to the creation of weath or

capital and
b) Specific | abour devoted to manufacture as opposed

to trade and commerce
So an industry is one which by manual or nechani ca
| abour produces goods, articles and wares on a | arge
scale as a commercial undertaking wi th highly organi zed

di vi sion of | abour.
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The Longnmans dictionary of contenporary English
defines industry as: Factories and | arge organi sa-
tions involved in a particular sort of work, usually
enpl oying | ots of people and using nmachi nery and/ or
noder n nmet hods; where factory is defined as a buil d-
I ng or group of buildings where goods are nade espe-

cially in great quantities by nachi nes.

Noi se has often been referred to as an unwant ed
by- product of urbanization and industrialization and
as such noi se is a pervasive aspect of many nodern

communi ties and work environnents.

It took alnost 50 years of exposure to noise in
I ndustry, before it was recognized as a hazard. It
was known that noi se produced hearing | oss but no
attenpts were nmade to control it. The total scope
of the potential problemof noise exposure to the hear-
Ing of man was not fully appreciated until recently.
In realization of the fact that noi se exposure hazards
are of increasing significance due to the escalating
production of noise in our technical society, people
in the field of occupational and health safety are
seeking to learn nore about the invisible - audible

hazar d.
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As of today, the role of long termexposure in
causi ng noi se induced hearing I oss (N H) has been
wel | recogni zed and research has progressed to the
poi nt where quantitative rel ationshi ps have been
derived between |evel and duration of exposure and
degree of expected damage. |n addition, extensive
attention is being paid to the non-auditory effects

of noi se.

The factors that are believed to be critica
in evaluating a potential noise hazard to the hear-
ing are (1) overall level of the spectrumof noise
(2) total exposure duration (3) time and frequency
di stribution of short term exposure periods and
(4) susceptibility of an individuals ears to noise

I nduced hearing | oss.

Noi se has both auditory and non-auditory effects.
The auditory effects of noi se have been extensively
studi ed and incl ude: -
- Permanent threshold shift: Seen after long term
exposure to sound. The threshold of the individual
Is increased and this increase is pernanent.
- Tenporary threshold shift: There is a shift (increase)
in the threshold of the individual, which is tenpo-

rary. It is usually seen after exposure to noi se
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whi ch 1s continuous but is of short termdura-

tion. Tenporary threshold shift is reversible.
However, persistent episodes of tenporary
threshold shift may give rise to pernanent
threshold shift.

- Acoustic trauma: Can take pl ace due to the sudden
| npact of a very loud sound, the sudden increase
In sound pressure level may give rise to irriver-

sibl e hearing | oss.

The non-auditory effects of noise: Noise is known to

adversely effect people working in the industry

causi ng annoyance, decrease in work efficiency, sleep
di sturbances, psychol ogi cal distress; physiologic
changes incl udi ng changes in heart rate, changes in

bl ood pressure, decrease in blood sodiumlevel and
Increase in the protein cholestrol and nagnesium | evel s
i n blood. But the nost inportant non-auditory effect,
Is in fact a direct result of the primary auditory
effect, that i s, the obvious interference with speech

communi cation due to the nmasking effects

Any noise in the industry can basically be classi-
fied into three types.
1. Steady wi de - band noise: This is defined as the
noi se in which the energy is spread over a w de
range of frequencies and is continuously emtted

over an extended period of tine.
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An exanple is the noi se generated i n weave roons.

2. Steady narrow - band noise:- Inthis,thereis a
concentration of noise energy in a narrow fre-
quency range.

eg. Noi se produced by circul ar saws.

Each of these noises could be intermttent or
cyclic.

3. Inpul se noise:- This type of noise is characte-
rized by its short tine duration created for eg.

by expl osi ons of drop hammers.

Because of the potential hazards of noi se and
its detrinentary effects on the hearing of the indu-
stry personnel, "Hearing Conservation Prograns” were
i ntroduced. Mbst of the hearing conservation pro-

grans invol ve -

|dentification of work areas where noise i s a hazard.

Himnation of noise at its source whenever possible.
- Prevention of hearing | oss anmong enpl oyees t hrough.
- Providing for the detection of hearing | oss before

it becomes disabling.
- Providing protective devices for enpl oyees whose work
is in areas where noise is of potentially harnfu

density.

Survey Resear ch:

Wl man (1965) defines scientific research as an

action producing truthful information about things and
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what happens to them This type of truthful infor-
mati on can be got by various nethods of scientific
research, and survey research is one of the nost

wi dely used scientific research nethods.

The survey research can be conducted in many
ways rangi ng frompersonal interviews, telephone con-
versations and observations to mail questionnaire

st udi es.

The survey nethod is applied to many fields in
behavi oural and social research and to varied problens.
The maj or advantage of this nethod is that, by using
an instrunment (for exanple a questionnaire) one can
solicit responses froma group of respondents. More-
over it has great versatality and can be applied to
| arge popul ations and a great deal of information got

in avery short-tine period.

Surveys nmay vary depending on their purpose.
Scope, design and content of the survey research are
all varied depending on the object of the study

(Canpbel | and Kat ona, 1965).

Kerlinger defines survey research as that branch

of social science investigations that studies snal
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and | arge popul ations by selecting and studying
sanpl es, chosen from popul ati ons to di scover the
relative incidence, distribution and inter-relations
of soci ol ogi cal and psychol ogi cal variables. Surveys
carried out in this manner are sanple surveys. From
t hese sanpl es, one can infer characteristics of popu-

| ati on or the universe.

Surveys in the field of speech and heati ng:

Survey researches in the field of speech and

heari ng have been conducted over tine.

The survey nethod has been used to neet various
needs in the field of speech and | anguage pat hol ogy

as wel |l as in audiol ogy.

Curl ee (1975) used the survey nethod to study the

man- power resources in speech pathol ogy and audi ol ogy.

Kapur (1966) conducted a survey of personnel
equi prent and facilities in India in the field of

speech and heari ng.

One of the surveys regarding the physically handi-
capped peopl e (NCERT, 1968) i ndicated about the tech-
ni cal man- power and therapy equipnent available in the
area of deaf education infornmation was collected via

mai | ed questi onnares.
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Mahanda (1972) carried out a survey of noise

and hearing patterns of an industry in M/sore city.

A survey of status of warble tone in audi ogram
was conducted by Staab and R ntel mann (1972),
Bal akri shna(1978) survey as a part of his masters
di ssertation was ained at obtaining facts regarding
education, training and enpl oynment of nman-power in

speech pat hol ogy and audi ol ogy.

Telford and Sawey (1967) found that deaf ness
caused 40%of the incidents of del ayed speech and
| anguage devel opnent al aphasi a 26% nental defi -
ciency 25% cerebral palsy 80% and nental illness

10%in their survey on comruni cation probl ens.

Ashok Kumar (1975) used the survey method to
find out the problens of the hearing inpaired

children regarding schol astic achi evenent.

These are a few exanpl es of survey research done

inthe field of speech and heari ng.

Thus survey research does seem appropriate for
collecting facts froma | arge group of people in as
short a tinme as possible, about awareness of indu-

strial Boise and its consequences fromthe enpl oyers.
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The present study was designed as a small scale
survey research of industries. The mail questionnaire
was deci ded upon as the tool for the survey, which was

carried out so as to find out.

a) Awareness of the potential hazards of noise to
heal t h.

b) Awareness of qualified personnel in the field to
deal with the problens of noise.

c) The hearing conservation progranms already in vogue

inthe industries.

Need for the study:

A survey of this type, which surveys the know edge
of enployers of various types of industries, about
noise in their respective industries and its conse-
quences would serve a variety of needs.

a) To evaluate the risk to NIHL: A survey of the noise
in the industry would give a fair idea of the inten-
sity of noise; the distribution of intensity and
frequency of noise in the factory, and the tine
duration for which each individual is exposed to
on an average. These three factors would indicate
whet her or not a risk of HIHL exist, and if it does

it also tell us the extent of the risk to hearing

| 0ss.
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To determ ne adherence to noise criterial In sonme
situations it is necessary to evaluate the noise

in the environnent with regard to pre-established
goal s, codes, regulation or other rules governing
noise criteria. ldeally the inpinging noise

shoul d be | ess than the standards provi ded by the
damage risk criteria. |If more, then this could be
used as a standard to evaluate the risk of NI HL

The survey is needed to find out the different types
of noise in the industries: Depending on the types
of noise one can plan out a hearing conservation
program as well as decide on the nost appropriate
type of the protective device that should be used
by the workers in that industry.

The survey can be used as a method of eval uation

of the conplaints of annoyance, especially inter-
ference, decrease in work efficiency probable safety
hazards, et c.

The survey serves as an excellent vehicle to find
out if the industrial management is ware of the
noi se hazards in their factory and its potentia
hazard to the workers in the industry; and to tea
whet her they are aware of the availability of
qual i fied persons for conducting regular eval ua-

tions of hearing ability, carrying out periodic
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noi se measurenents in their factory and for initiat-
ing a hearing conservation program
f) The sixth need of the survey was to find out if the
i ndustry managenent people were aware of the need
for hearing conservation program |t ainmed at
finding out the nunber of hearing conservation pro-
grams currently in progress, the nunmber of industries
that were planning to initiate a hearing conservation
program and those who were not aware of the availability
of hearing conservation prograns.
g) Afurther need of the survey was to see if the
enpl oyers needed a "continuing education progran
on - the potential hazards to health of noise, hear-
ing conservation programs, and dispersion of ear
protective devices as well as their conpul sory use
by enpl oyees.
h) The eighth necessity of the survey was to see if
there was an increase anong enpl oyers, awareness
about industrial noise, its consequences and hear -

I ng conservation programs in the past decade.

So the basic need of the study was to get informa-
tion about noise levels in factories, measures for
noi se control, awareness of noise hazards, incidence of
heal th hazards due to noise in the industry, and to find
out the awareness of enployers about existence of quali -
fied persons available for conducting hearing conserva-

tion programs.
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Various studies have been carried out on Industrial
noi se and its effects. Westons and Adans (1932, 1935)
were one of the first people to study the effect of
i ndustrial noise on workers. They studied the effect
of noise on weavers. The noise of the [oops in the
wearing shed produced consi derabl e noise which registered

as 96 dB(A) on a sound |evel neter.

West ons and Adams performed three experiments:

(a) 10%of the weavers wore ear nuffs which decreased
t he sound pressure level (SPL) at the ear drum by
10-15 dB, on alternate weeks, and recorded their
out put over a two week period.

(b) They equated two groups of weavers 10 in each group,
with regard to past efficiency. Then one group
wor e ear plugs while working for a 6 nonth period,
whi |l e the second group served as the control group
wor ki ng wi t hout ear plugs.

(c) They repeated the second experinment using different
subj ects but extended the experinment for over one

year.

The results of this experinent were roughly the
same - about 12%average increase in efficiency for those
who were ear plugs to those who did not. The gain

amounted to 1%increase in the material produced.
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Tenki ns (1935) published one of the nost signi-
ficant studies on the effect of industrial noise on
wor kers. The study was carried out with the ai mof
finding out the effect of noise on the auditory capa-
bilities of the workers. He carried out his study on
a group of netal workers and the found that at the
time of recruitment 83%of the workers could not hear
a whi sper fromnore than four neters away but after
15 years of work, none coul d hear a whi sper even from

four neters distance.

Larsen (1938) in nmaking an exhaustive study of
shipyard and factory | abourers enpl oyed bot h whi sper
and audiology tests to find out their hearing abilities.
He found hearing deficient in about 50%o0f the nean

exam ned.

MKel vin (1941) found with whisper and voi ce test

25%o0f 100 textil e workers had sone formof deaf ness.

R ntel mann and Gasaway (1967) conducted a survey
of hearing conservation programin representative
aerospace i ndustriesl. To obtain infornmation concerning
hearing conservation programwas the prinary purpose
of the survey. Ml questionnaire were sent to 600
conpani es and t he response was 56% Returns indicated
that 66%had no hearing conservation program and no

plan to initiate such a programwhereas 16%had conpl ete
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program of hearing conservation. The need for hearing
conservation was recognised by 18%and 7% provi ded
eqr protective devices for their enployees who were
exposed to noise. A conprehensive program of hearing

conservation was being started by 3%

Mahananda (1972) found that two sections of an
i ndustry in Mysore had noise predom nantly high and
in 12 sections noise spectrumwas predom nantly at | ow
frequencies. In 10 sections of the factor the inten-
sity of noise decreased with an increase in frequency.
He stressed the need for periodic evaluation of hear-

ing of factory workers exposed to continuous noise .

Bj orn Bergstrom and Bo Nystrom (1956) studied the
devel opnment of hearing |loss during long term exposure
to occupational noise. The aimof the study was to
see whet her periodic hearing evaluations at a yearly
interval were actually necessary for workers exposed
to noise and secondly to see whether any other factors
acting along with the noise would effect the hearing
threshold shift more than what the noise al one moul d

ef fect.

They performed repeated hearing tests, over a 20
year period on 319 enployees of a tinmber processing
I ndustry. The workers were basically involved in two

types of activities - sawm |l work and in paper pulp
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production. There was a third division where the
wor k i nvol ved working along with chemcals. The
workers in the sawm || and paper pul p production
di vi sion were basically exposed to noise |levels
of 95-100 dB(A) and in the chemcal s division the
nmean noi se exposure | evels were nmuch | ower and were
80-90 dB(A). The type of noi se was basically conti -
nuous noi se with a very snall content of inpulse

noi se.

They concl uded t hat noi se induced hearing | oss
devel ops gradual | y when exposure | evels do not
exceed 100 dB(A), and the content of the inpul se
noise is small. Since annual changes whi ch they
found lay to a large extent within test-retest vari -
ability of industrial audionetry, they recomrend
three year intervals between the tests of hearing.
However, in event of a substantial threshold shift,
they said that repeated tests at a shorter interva
were required and specialist consultation and
transfer to | ess noi se exposed work shoul d be con-
tenplated. They al so found that exposure to indu-
strial solvents and chemcals mght be an additiona
factor contributing to the devel opnment of NI HL.

A further commrent nade by themwas that, initia

hearing | oss at nore than one frequency within the
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speech range increased the risk of devel oping N HL.

The effect of noise on man was studi ed by
Broadbent (1957), Kryton (1970). Yaffe and Jones
(1961) recomended that the hearing conservation
nmeasur es shoul d be taken up when the noi se | evel

i ncreased to 85 dB | evel .

Simlar studies were carried out by Feton
(1961), Carpenter (1962), Kryton (1950) suggesting
m ni nrum saf e sound pressure | evel, which they place
to be at 85 dB SPL.

Jenson(1960), Andrinkin (1961) had showed t he
physi ol ogi cal effects due to conti nuous noi se exposure

in factories on the workers.

Less and Roberts (1979 a) conpared hearing | evels
and bl ood pressurelevel in a small industrial popu-
| ati on exposed to hi gh noise |levels and coul d not find

significant relationship between the two vari abl es.

Doyan, et al (1979) in an effort to find out the
physi ol ogi cal effects of noi se on workers, matched
factory workers exposed to 85 dB(A) SPL with workers
in quieter environnents. They reported that there
was a significant correlation between the | ength of

service in noisy factory and | evel of blood pressure.
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They al so foundthat | evel of noi se exposure and
| evel of diastolic pressure were related. In con-
trast to the studies cited above a rel ation between
hearing | oss due to noi se exposure and bl ood pressure
was al so suggested. Substantially simlar findings

were al so reported by Raffi et al (1980).

O her contenporary studies of variable merit
have been performed under widely differing circum
stances. They have resulted in positive findings
i ncl udi ng:

- H gher incidence of cardio vascul ar disease; in

| oconoti ve i nfluences (Hamrukari et al 1978).

H evat ed bl ood pressure in ship-yard workers

(Fried Lander et al undated).

- Increased incidence of frank hypertensi on and
hearing | oss in noi se al one and noi se pl us acetone
exposure i n chem cal workers (Britanov, 1979).

- Increased incidence of sonic trauma (Deneter et al
1979) in coal briquette makers.

- Increased heart rate daring occupational noise as
wel | as increased post recovery tine related to a
nunber of years on job (Lazaretta et al. 1979).

- Increased neuro vascul ar inpairnent proportional

to exposure levels in workers in machi ne buil di ng

i ndustry (Suvarov, et al.1979).
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Exposure | evel s in these groups of studies
ranged from70-79 dB(A) to 115 dB(A).

A nunber of relatively short termfield studies
have al so been done Ising et al (1980 a) conpl et ed
a well designed intervention experinent involving
brewery workers. As one aspect of the study,
workers in noisy parts of the brewery were fitted
on half the days of the period of upto two weeks with
hearing protectors so that each worker served as his
own control. They showed nodest but significant
bl ood pressure and stress hornone percussor increase,
during those days when the ear protection was not
avai |l able. These investigators Ising et al (1980 b)
al so conpared the cardi o vascul ar and bi ochem ca
response i n subjects who worked one day under high
noi se (85 dB(A) and one day in relatively quiet condi -
tion. Heart rate and bl ood pressure rose under these
conditions as did urinary epinephrine CAVP, serum
Magnesi um protein and chol estrol. Decreases in

sodium and renin was al so not ed.

Pet erson, Augestein et al (1984) reported that
noder at e hi gh noi se levels for four nonths produced
sust ai ned bl ood pressure el evation in rhesus nonkeys.
Subj ects (nonkeys) exposed to 85 dB(A) Leg 24 noise

for 24 hours for six nonths conpared to control aninals
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who renai ned under | ow noi se conditions exhibited a

substantial increase in blood pressure and al so

mani fested orderly change in the diurnal rhythm

of heart rate. Blood pressure and pauses in

cardiac rhythmwere also seen. Their results con-
flict in detail with certain findings fromearlier
epi denol ogi ¢ studi es. They however concl ude t hat

t hough their study examnes the rel ationshi p between
bl ood pressure and noi se, and though the findings

are reliable, since the study was done on a non-hunan
speci es under a single set of conditions and for
necessarily limted periods of tinme it cannot be con-
cl uded that noi se produces. Cardio vascul ar disorders
in humans. They state that before such a statenent

can be nade further research on the topic is warranted.

Various |ab studies have al so been done to study
the effect of noise. Andren et al (1980) indicated
that short termexposure to stinulated industrial
noi se at 95 dB(A) produced system c changes incl udi ng
significant increases in diastolic blood pressure,
nmean bl ood pressure and total rate of peripheral vascul ar
resi stance as well as slight decrease in systolic bl ood

pressure or heart rate.

CGConez et al (1979) also denonstrated the possibility

of differential effects by show ng that during short
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exposure to stimulus nodelled after industrial noise
at 90 dB(A) pulse rate, respiration and diastolic
bl ood pressure were not changed but systolic bl ood

pressure and gal vani ¢ skin resi stance were changed.

Various studi es have al so been done to find out
t he susceptibility to noi se i nduced pernanent
threshol d shift and noi se induced tenporary threshold
shift inworkers in industries. After studies on
animals it has been postulated by MI1ls (1975) that
younger peopl e are nore susceptible than ol der peopl e
to auditory effects of noise on the hearing nmechani sm
and that there existed a critical age beyond which the

effects of noi se on the hearing nechani smare reduced.

Total and Bocci (1967) first introduced the con-
cept of a relationship between the color of iris and
noi se i nduced tenporary threshold shift and that brown
iris color showed the greatest susceptibility to noise
I nduced tenporary threshold shift. However, the study
of real world industrial workers and the study of
effect of noise of the textile industry on 258 such
wor kers by Augestein et al (1984) showed that the
dramatic effect of the iris, seen during |aboratory

studi es on hearing threshol ds, had not been refl ected.

So the authors concluded that the rel ation

between the color of theiris and the real worl d



I ndustrial noise effects and susceptibility to noise
I nduced hearing |oss could be dubi ous vis-a-vis the

real world industrial settings.

Kunov, Fuller et al (1984) studied signal detec-
tion in industrial noise - effects of noi se exposure
hi story, hearing | oss and use of ear protection. The
aimof the their study was, to see whether the severity
of hearing loss along with ear protective device
usage had a significant role to play in the detection
of signals. They concluded that the extent of hearing
| oss provided a great factor in deciding the type of
ear protective devices that are to be worn by the
wor ker. For workers who have a hearing | oss | ess than
sone val ue between 35 and 65 dB HL wil| not be seriously
handi capped when Hearing protectors in noise. But
those with greater hearing | oss may be advised to
wear ear protective devices with |esser attenuation
in order to nmaxi mze perception in noise while conply-

ing with regulations for hearing conservation.

As a part of a hearing conservation program
consi dering noi se as a public health hazard, the
St ockhol m Heal t h Conf erence was held at France.
Dr.Gerd Jensen, Drector of |I.E A GCermany who presided

over the conference gave recommendati ons for nationa
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and international institutions for noise control

which were as foll ows: -

a) Vigorous measures were to be taken for control of
traffic noise. Noise reduction at source for
vehicl es was advised, along with introduction of
noi se reducing road surfaces and to take measures
to devel op more quiet tyres.

b) To try to develop wore silent jet engines and to
limt low flying.

c) There should be an obligation to indicate the
sound em ssion to be expected of plants, equip-
ments and inplenments, in the field of industrial
and occupational noise in order to permt the
estimation of industrial noise levels in environ-
ment .

d) They also recomrend that m nimum requirenments
of sound insulation be taken especially in

common dwel ling areas.

Bal akrishna (1978) as a part of his masters
dissertation carried out a study to find out the
awar eness anong enployers about noise and its effects.
The main aimof his study was related to finding out
t he man power resources in the field of audiology and

speech pathol ogy. However in his 3-questionnaire
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study he included a questionnaire for industry

per sonnel whi ch had the basic ai mof checking out
t he audi ol ogy andspeech personnel working as indu-
strial audiologists,it also included questions to
get information about noise levels in factories,
measures for noi se control, awareness of noise
hazar ds, incidence of health hazards in factory
and awareness of qualified personnel avail able for

conservation prograns.

Fifty questionnaires were mailed to industries
I n Karnataka state. The industries were picked
randomy and care was taken to see that every
i ndustry got an equal opportunity for selection in
the sanple. Various types of industry including
textile industry, food products, beverage industry,
i nstrument and tool industry, animal feed industry
ceram c and porcelain industry were all included.
Response | evel was 40%and canme from 20 factories

produci ng 14 types of goods.

H s data revealed that najority of the individua
managenent were aware of the adverse effects of noi se
on the health of the workers, but they did not know
the availability of qualified persons in the field
of hearing conservation. However sone of themwere
wlling to depute their staff for training in hearing

eval uati on and noi se control.
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The noi se level in sonme of the factories were
reported to be so high that workers could not hear
each other even if they spoke aloud. Mst factories
had conti nuous noi se but a few of them reported
having intermttent noise. A few percentage of the
textile workers were provided with ear muffs to

protect their ears.

Data did not show any incidence of health
hazards due to noi se exposure. |Information regard-
I ng conpensation paid to the workers in case of health
Injury was not given. However a few of the industries
were willing to have periodic hearing eval uati on of

factory workers.

However, he recommends that a simlar questionnaire
be given to the enployers and the results conpared,

in order to check the validity of his study.
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VETHODOL OGY

A) Survey design:

The survey was designed so as to obtain clear
cut information about the types of noise in indu-
stries, awareness of the consequences of noise and
its potential hazards to the health of the workers.
Measures of noise control in use in the various
i ndustries, and the awareness of the availability
of qualified personnel in the field of noise measure-

ments, noise control and hearing conservation programs.

The survey was designed as a small scale study.
The data was obtained with the help of a mail question-
naire. The mail questionnaire was specially devel oped,
so that all pertinent information could be collected

effectively.

B) Preparation of questionnaire:

The questionnaire was prepared so as to obtain
all information that was necessary, fromthe manu-
facturing industries of Karnataka state. The inten-
tion of the questionnaire was basically three fold:
(a) To see whether the management was aware of noise

and its potential hazards to health
(b) To check whether the enployers follow a hearing

conservation program in their industry.



(c) To know whether they are aware of the avail a-
bility of trained man-power in the hearing con-

servati on area.

The questionnaires were nmailed to the personnel
managers of the industry who were requested to
furnish all necessary information. 25 questions were
I ncluded in the questionnaire (Appendi x-B) which
covered five nmajor aspects of intetest - which included
general information, technical information, neasures
taken for conservation, awareness of noi se hazards
and techni cal man - power

(1) Ceneral information: The category on general infor-

mati on consi sted of questions on, type of industry,
materi al manufactured, the nunber of enpl oyees,

t he working hours of the industry per day and t he
total nunber of shifts.

(ii) Technical information: The category pertaining to

technical infornation posed questions about the
type of noise in the factory, the level of noise

in the factory, the nunber of persons exposed to
noi se and the duration of exposure to noise, the
source of noise inthe factory, areas in the
factory where noi se was highly preval ent, incidence
of hearing |l oss, other health problens as well as

t he non-auditory effects of noise in the factory.
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(iii) Measures taken for conservation: The measures

taken for hearing conservation was dealt with,
as the third aspect of the questionnaire. The
questions in this category dealt with pre-
recruitement hearing evaluation, periodic
hearing evaluations made in the factory - the
necessity, frequency and the results, noise
| evel measurenments made in the factory, whether
t he management despersed ear protective devices
anong the enployees and the various ot her
measures for noise control taken up by the
managenent .

(iv) Awareness of noise hazards: Awareness on the

part of managenment and workers on the noise
hazards and the availability of techniques
to prevent and control noise was enquired.
A question regarding the conpensation paid

was al so asked.

(v) Techni cal man power job opportunities in the
area of hearing conservation programin indu-

stries was the next area of survey.

The two maj or questions were: \Whether the manage-
ment was aware of qualified persons for hearing eval ua-
tion, noise measurenment and introduction of hearing con-
servation program and secondly whether the management

was ready to enploy such persons.
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Thi s aspect of the survey questionnaire would
al so give answers to the question as to how many
audi ol ogi sts were working in the industries as

i ndustrial audi ol ogist.

I nformati on about the industries in Karnataka
state wax got fromthe 1984 edition of the Times of

India Directory

(C) Covering letter (Appendix-A):

A covering letter was sent along with every
questionnaire. The covering letter covered aspects
| i ke purpose of the survey which was conducted. The
person who was conducting the survey - Detailed
instructions were also provided as to, howto fil
t he questionnaire. Instructions were also given
about the additional space provided for additiona
comments, informations or specifications that had to
be made regarding the answers. The covering letter
was addressed to the personnel manager of the factories.
An assurance of confidentiality of information received

was al so made in every letter

(D) Subject selection:

Fifty manufacturing industries in Karnataka state

formed the subjects of the study. The fifty industries
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were picked out randomy fromthe list of industries
inthe Times of India Drectory (1984). The indu-
stries selected were fromfour nmaj or areas - autono-
biles and auxiliary parts. Textiles industry;
tinber products and tiles. The fifty industries were
pi cked up fromthese four areas using proportional
sanpling. Hence there were ten industries each from
textiles, tinber and tile industries and 20 fromthe

autonobil e and auxiliary parts industries.

I ndustries in Karataka were sel ected because
of their accessibility so that the necessary infor-
mati on coul d be collected w thout nuch [ oss of tine
and a followup if necessary could be conducted nore

effectively and easily.

The questionnaires were nail ed to the personne
managers of the various industries who were requested
to furnish the required information and mail the

guestionnaire back at their earliest.

(B) Confidentiality:

H gh enphasi s was pl aced on the personal anonymty
and confidentiality of the information sought. Every
guestionnai re was acconpani ed by a covering letter

whi ch assured the respondee of total anonymty and the
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use of the information given only for anal yzing the
trends in the field of industrial noise and its con-
sequences. They were al so assured that the study

was purely of academc interest.

(F) Mailing procedure:

Each questionnaire along with the covering letter
and detailed instructions was nailed to the personnel
manager of the selected industries. A self addressed
st anped envel ope was al so included so as to assure
a pronpter reply and as a neans of assuring a hi gher

return of filled questionnaires.
(G Fol | ow up:

Three weeks after the first sending of questionnaires
a second letter was sent to the industries fromwhere
there was no response as a remnder. In sonme cases
a second followup letter was al so sent two weeks

after the first followup letter.

| ncase of local industries tel ephonic remnders
al so served as followup for ensuring returns of

guestionnaire.



(H Data processing:

Once the necessary informati on was got the
questionnaires were then sorted out for analysis.
The questionnaires were separated based on the
different types of industries and different types
of goods produced. Al the unfilled questionnaires
wer e placed separately and only the fully filled
guestionnaires were considered in the anal ysis of

dat a.
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RESLLTS

The findings of the survey were tabul ated and

the results were anal yzed.

O the fifty questionnaires sent, thirtythree
were returned fully conpleted. The response rate
was 66% . Following is the distribution of the

return of questionnaires fromthe various industries.

Questionnaire No. of No. of Per cent age
sent to nmai | ed r et ur ned r et ur ned
Aut onobi | e 20 16 80%
Textil e 10 S) 50%

Ti nber 10 6 60%

Til es 10 6 60%

Tot al 50 33 66%

Table-1: Distribution of the number of industries to
whi ch the questionnaires were nailed and
per cent age ret urned.
Data pertaining to each aspect of the study was then
anal yzed. Anal ysis was done as a group and al so anong

I ndustri es.

The general information was first analyzed. This
I ncl uded anal ysis of the type of industries, their

products and nunber of workers.
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Tabl e-2: Distribution of workers, products and nature
—  of industries.

Types Pr oduct s Nos. No. of workers

Aut onobile Spring | eaves and

and auxi-  assenblies 4 1773
Lg?{g | roncasti ngs 1 350
I ndustry. |.C. Engine val ves 2 870
Spring steel 1 285
Tyres and tubes 2 1980
Heat exchangers and
pressure val ves 1 100
Rubber nol ded
conponent s 2 1575
Pi st ons 2 1225
Mot or bi kes 1 850
Tot al 16 9008
Textil es Cotton mlls 4 8520
Gar nent s 1 200
Tot al 5 9720
Ti nber Pl ywood products 1 100
Sawm | |s 3 75
Furniture products 2 500
Tot al 6 675
Tiles and Decorative
mar bl e | am nat es 1 200
Tiles 5 1000
Tot al 6 1200

G and Tot al 33 20603




a)

b)
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There were 33 factories from4 selected categories
produci ng 16 types of goods.

Number of workers: There were about 20,603 workers
di stributed anong 33 factories. Maxi mum nunmber of
wor kers were seen in cotton mlls and in the
autonobil e industry. The textile industry appears
to have t he hi ghest percentage of workers, followed

by the autonobile industry.

Tabl e-3: Percentage of workers of an average in each

type of industry.

| ndustry Per cent age of workers
Aut onobi | e 43.72 (16 industries)
Textile 47.2 (5 industries)
Tiles 3.2 (6 industries)
Ti nmber 5.8 (6 industries)
c) Products: D fferent types of products were manu-

factured including spring | eaves and assenbl es.
Iron castings. |.C engine val ues, spring steel,
tyres and tubes, heat exchangers, pressure valves,

r ubber nol ded conponents, notor bi kes, cotton,

pl y-wood products, furniture, sawmlls, decorative
| am nates, tiles etc. The type of products and

their distribution is given in Tabl e-2.

The data shows that there are high nunber of

workers in textile industries, and in spring | eaves
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I ndustries, engine valve industries, tyre industry

and i n nost other autonobile i ndustri es.

d) Duration of work in industry per day. Al the
I ndustries had workers working for 8 hours a day
with a half an hour lunch break. Mst of the
autonobi l e industries had 2 to 3 shifts and sone
had even four shifts but all the shifts were of
8 hour durations. The textilemlls all had two
shifts, each of 8 hour durations. 1In the tinber
and tilemlls - there was only one shift of 8

hour s dur ati on.

2. Technical infornmation: This included i nfornmati on

about type of noi se, duration of noi se exposure, nunber
of persons exposed, noise |level in factory areas of

noi se preval ence and i nci dence of hearing | oss.

a) Type of noise in the factory: The type of noi ses
differed inthe different types of factories. 1In
autonobil e industries it was seen that nostly con-
ti nuous noi se abounded with intermttent noi se
prevailing in certain factories |i ke those manu-
facturing spring iron, pressure valves, etc. in
textile mlls continuous noise was the only type
of noise seen. Intinber mlls intermttent noise

was seen nost of the tine with occasional inpulse
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noi se and noder at e amount of conti nuous noi se.
In the factories nmanufacturing tiles intermttent

noi se predom nat ed.

Tabl e-4: Percentage of factories distributed with

respect to type of noise.

Type of noi se Autono-  Textile  Tinber Tiles

bile

Cont i nuous 62.5 86 -

onl

y

Intermttent _

onl

y 37.5 - 84

| mpul se only - - - -

Al

t hree _ -

types 100 -

Conti nuous & —
intermttent 14 - 16

Intermttent - -
and i npul se - -

| mpul se and -
cont i nuous - - -

b)

Noi se level in the factory: The informati on avail abl e
was very varied. In autonobile industry alnost all
reported that easy communication wthin 3 feet distance
was i npossible. 87.5%reported that it was essenti al
to raise their voice to be heard in nost areas. In
certain areas |like the generator roomall respon-

dents reported that it was difficult to hear even

when speaking at top of their voi ces.
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In the textiles factories again easy communi cati on
within 3 feet distance was reported inpossible 80%
had to raise their voices slightly to communi cate
whereas 20%had to shout to be heard. In thetile
I ndustry 83. 33%reported that they had to shout to
be heard whereas 16.6%found it difficult to commu-
ni cate even when shouting at top of their voi ces.
The tinber industry reported a total inability to
comuni cate even when shouting in certain areas |ike
t he beater roomwhereas in other areas slight increase

I n voi ce was enough to be heard.

Tabl e-5: Distribution of factories based on effects of
noi se on conmmuni cati on.

Noi se index Autonobile Textile Tinber Tile
Easy commu- - -
ni cation
possi bl e
within 3
feet.
Rai se voi ce 87.5% 8% - .
slightly
Shout to be 12. 5% 20% Certain 83.33%
able to ar eas
communi cat e (100%
Not able to certain - certain 16. 6%
communi cate areas like ar eas

gener at or (100%

room

(100%

c) Duration of noi se exposure and peopl e exposed to
noi se: Data reveal ed that on an average 40%of
t he workers were exposed to continuous noi se and

about 30% to intermttent noi se about 2% of the
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wor kers were exposed to inpul se noise. It was

seen that 25%of the autonobile workers on an

aver age were exposed to continuous noi se for 8
hour s whereas 53. 3%of the workers were exposed

to intermttent noi se on an average of 5 hours

per day. In thetextile industry it was seen

that 80%of the workers were exposed to continu-
ous noi se for alnost 8 hours a day. In the

tinber industry 70%of the workers were exposed

to intermttent noi se on an average of 3 hours

per day whereas 10%were exposed to conti nuous
noise for a small tine. Avery snmall percentage
was al so exposed to inpul se noise for a very short
period of tinme. The tile industry had 50%workers
exposed to intermttent noise for 5 hours on an
average and 10%t o continuous noi se for 3 hours per

day.
Tabl e-6: Shows the distribution of percentage of workers

dependi ng on exposure duration to different
types of noise

Noi se Autorobile  Textile Ti nber Tile

Cont i nu- 25% (8 80% (8 10%(Small 10%(3
ous. hour s) hour s) tinme) hour s)
Interm - 53. 3% - 70%(3 50%(5
ttent (5 hours) hour s) hour s)
| npul se smal |l % _

small time
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d) Incidence of health hazards: There was no report

of incidence of hearing |oss due to exposure to
noi se. However, in one textile industry, the
respondent reported that one worker devel oped a
hearing | oss after an accidental explosive in

the factory. About 6%of the respondents from

t he autonobile industry conplained of pain and
fatigue whereas 33.3%of the tile industry respon-
dents conplained of ringing sounds in their ears
(tinnitus). No other conplaints about health was

seen in any of the other industries.

3. Measures taken to prevent noi se hazards: under this

aspect data was collected to give information about

3 aspects:

(a) Hearing conservation programs

(b) Measures taken to control noise

(c) Personnel noise control - ear nuffs, ear plugs,

etc.

Data reveal ed that only 12%of the industries had com
pl ete hearing conservation progranms which included
hearing evaluation at time of recruitnent, Annua
hearing evaluation programs, regular noise measurenents
in factories and supply of ear protective devices. 15%
of the industries had carried out hearing evaluations and
provi ded ear protective devices but only to the workers

in the high noise area.
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25%of the autonobile industry had proper hear-
I ng conservation prograns. FEar nuffs were di spersed
anong workers in the arc furuance area, rolling mll
stands and generator roons whereas 12. 5%had heating
eval uations and 6. 25%gave ear nuffs, 6.25%gave ear-
plugs in the textile industry 60%of the industries
gave ear muffs and heari ng eval uati on was done but

not on a regul ar basis.

Al hearing evaluations were carried out by the
factory nedical officer. 48.5%of the factories do
not have a nedical test at the tinme of recruitnent.
In the tile industry al nost 33.3%reported that the
workers on their own use sone sort of ear protection
| i ke cotton wool. No hearing eval uati ons had been
made t hough t he managenent feels the need for having

such eval uati ons made.

The percentage of tinber industry, which provided
ear plugs to its workers was 16.6% | n 66%workers
used cotton plugs on their owmn. 16%of the respondent
did not feel the need for hearing evaluation and 83. 3%
reported that they would |ike to have such eval uati ons.
Noi se neasurenents were nmade by governnent factory

of fi ces.
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Table-7: Distribution of factories based on noise
control and hearing conservati on neasures.

Measur es Autono-  Textile  Tinber Tile
bile
Total hear -
i ng conser - .
vation pro- -
gram 25% -
Heari ng
eval uation 12. 5% 60% -~ -
Ear protec-
tive devi- - -
ces.
- Ear muffs 31. 25% 60%
- Ear plugs 6. 25% - - 16. 6%
- Cotton
Wool - - 33.3% 60%
Noi se nmea- As a part }
sur ement . of con- -
servation
(25%

Measures taken for noise control were nmany.
18. 75%of the autonobile industries reported that
hi gh conpound wal | s were built on the perineter of
t he conpany to control environnmental noise. More-
over generator roons were |located for away fromthe
conpound wal I's. No other industry has reported of
such nmeasures taken for noi se control. In the
aut onobi | e i ndustry 31. 25%of the respondents reported
that the workers were rotated fromnoi se intensive
areas to relatively silent areas regularly to control

the potentially hazardous effects of noise.



43
37.5%o0of the autonobile industries and 50%of
the textile industry reported of introducing shift
systens with each shift of total 71/2hours working
duration, in order to reduce the workers total expo-

sure to noi se.

Personal protection fromnoise: It was seen
that ear protective devices were provided by 30.3%
of the industries to 20%of the workers on an aver age.
24. 2%of the industries provided ear nmuf fs whereas
6%provided ear plugs. In 18%of the industries
wor kers used their own formof ear protection |ike

cotton wool .

37.50%o0f the autonobile industry provided ear
protective devices. 31.25%gave ear nuffs and 6. 25%
gave ear plugs. Ear nmuffs distributed, were only to
workers in noise intensive areas |ike generator room
near arc furnace area, rolling mll stands etc. The
textile industry, had 60%of its industry providing
ear muffs to its workers. 33.3%of the tile industry
and 66%of the tinber industry personnel used sone
sort of ear protection on their own 16. 6%of the tinber
I ndustries provided ear plugs to their workers. 45.45%
of the industries wanted to di sperse ear protective
devi ces but were unaware of the procurenent source tor

such devices in India.
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Tabl e-8: Ear protection devices distribution anong
— thevarious industries.

£ PLotec  mutomo-  Textile Timber  Tile
Vi ces. bi l e

Ear nuff 31. 25% 60% - -

Ear plug 6. 25% - 16. 6% -
Cot t on

pl ugs - - 66. 6% 33. 3%
G hers - - _

4. Managenent awareness: Awareness of noi se hazards,

awar eness of specialist in hearing conservation pro-
grans and conpensation paid for health injury are

provided in this section.

a) Awareness: Data received showed that al most 100%
of the respondents knew about the health hazards due
to noise. Al the respondents knew about the effects
of noi se on hearing. However, only about 65%of the
respondent s knew about the non-auditory effects of

noi se.

Data al so showed that there was a hi gh awar eness
about specialists in the field of hearing conservati on.
100%of the autonobile industry managenent and textile
managenent knew that there were specially qualified
peopl e to carry out hearing eval uati ons and noi se nea-
surenents in the industry. However, all hearing tests

wer e done by the factory nedical officers and all noise



T n T THTT TIT
1 ¥ HE H + tH
| H . 3 T b
: e ! tH : » i e
i 4 T ' 4
b4t 11 4 . .+ i 28
i
s 1 +
i 1 1
: =
1 1 Raw
: mEas anEas [Saa H -
+ T .
=
! T i i
. L
= . - TTITT SEE 8 T
m ' 1 i __ : i 51
B = : } - et
- - -
= WS : E E e . T S
- T T et I
" : T !
; :
man :
- t
I ok T-
g% I8 F t :
.o [ . 1 e . » 8 “
. . L { e 4. .1 i i
s mE = sun =z 1
H Tt -+
HH ! :
T sam O
- - L 1
et H s L - =
iisd .- 3 H _
i H } : 5 "
1 5 a 1 = ! 1
Ld bt 1 1 i
= us. T 3
] N ;i 1
A = =E 3
- HH e t t =
wwa e [l - - =
iia f + : -
I EEE I B - s
wan = = i 2 1 H
il 4l ' L1
H H o i3
—vq i -
HHEEEHH H H i
= e s
THT ; i s
1 3 —
i ¥ Eednn . H+
L T T
T 1
: o 1
T - s
m. 1 }
R n }
T B
¥ i 1 = T
amm |
: : i
: :
H n
jasl i b b
Emm sanREnn
I wawm -
T an s T = au |
H ;
- f 4 1 t i
s s ias I $
* : t
SR 3 : H
| = i
= == ! e
aamann
s E bhdod 1 H
HH 4o T - - -
= t T
e
EREEEEEEED ATRENSmEE 1 t maana;
T
¢ &
" T
1 1T
H 8w L »aE
aww ._ u B - HH =w T
aam - - H HH HH en
V. HH & o gEam H -
- a

of industries distvibuting

Vice

cent
de

cti

Vdlious  ead prote

Fi



45

neasurenents by the governnment factory supervisor.

In the tinber industry 33.3%of the industry nanage-
ment was not aware of people qualified for making

noi se | evel and hearing eval uati ons. 50%o0f the
tile industry is not aware of the source of procure-
nment of ear protective devices. They were not aware
of people qualified to carry out hearing conservation
prograns but knew about people specially qualified for

heari ng eval uati ons.

b) Conpensation: No industry reported to payi ng com

pensation due to long termexposure to noise of
their workers. However, one industry dealing with
textiles reported having pai d conpensation to one

of its workers whose hearing was danaged due to an
accidental explosion in the factory. However, anount

pai d as conpensation i s not nentioned.

5. Needs of nmanagenent: About 57.5%of the industria

managenent excl uding those who already had a fully
fl edged hearing conservation programwere wlling

to have periodi c hearing eval uati on of the workers.
51. 5%were ready to have periodi c noi se neasurenents

intheir factory.

About 45. 43%of the industrial managenent wanted
to know about the source of procurenent of ear protec-

tive devices, the different types of ear protective
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devices and their uses. 9 %of the industries
wanted to start a full fledged hearing conservation
program 3%of the industries did not find the need
for a hearing conservation program 3%did not have
t he necessary budget to carry out such a program

though they felt the necessity of such a program

About 48. 48%of the industrial nmanagenent were
wlling to depute their staff for specialized train-
ing in hearing evaluation and noi se neasurenent.
However nost of the respondent reported that they
woul d prefer having already specially trai ned personnel
eval uate hearing and neasure the noise level in the
factory. Only 9%of the industries were ready to
have such specially trained personnel on their staff.
51. 5%want ed such trai ned personnel to carry out noise
measurenents in their factories, whereas 9%want ed
themto carry out full hearing conservation prograns.
57.5%wanted themto carry out annual hearing eval ua-

tions of their workers.
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Tabl e-9: Distribution of needs of

factory managenent

| ndustry Hearing | No eval u- | Eval ua- Heari ng Source of | Noise
eval uati- | ation tion nece | conserva- | ear pro- nmeasur e-
on nece- necess- ssary no |tion pro- |tective nments.
ssary budget gram devi ces
procur e-
ment .
Aut onobi |l e 25% - - 18. 75% 18. 75% 50%
) 20% 80%
Textile 80% - ) 83. 3% 50%
Ti nber 83. 3% 16. 6%- 100% 33. 3%
Tol § L00%-
1 o
gﬁggg”;ﬁﬁe 57. 5% 3% 907 9o 45. 4% 51. 5%
i ndustries
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D SAUSS ONS

Exposure to noise is potentially hazardous to
hearing and health. Noise creates both long term
and short termeffects. These effects can be both
auditory and non-auditory. However, the danagi ng
effects due to noi se can be prevented and controlled
to a very large extent. The data revealed that 100%
of the respondents knew about heal th hazards due to
noi se. Al the respondents knew about the effects
of noi se on hearing. However only 65%of the indi-
vi dual managenent was aware of the non-auditory

effects of noi se.

Bal akrishna (1978) reported that the majority
of industrial managenent was aware of the adverse
effects of noise on the health of their workers,
but they were not aware of qualified persons in the
field of hearing conservation. However, the present
study showed that there is significant awareness
anmong the industrialists, especially in autonobile
and textile industries, about specially qualified
persons avail able for carrying out hearing conserva-
tion prograns. A snmall percentage of the tinber

I ndustry was not aware of people qualified for such
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prograns. A section of the tile industry was aware
that there are people specially trained to carry
out hearing evaluation, but were not aware of hear-

I ng conservati on program speci al i sts.

The awareness of the health hazards of noise
has nmade al nost all industrialists reduce the dura-
tion for which each worker was exposed to noi se.

It is seen that a major portion of the autonobile
I ndustry uses 2-4 shifts of 8 hours each.- Wirk
shifts even in the tinber and the industries were

not seen to exceed 8 hours.

The type of noise seen differed in the different
type of industries. Continuous noi se predom nat ed
In both autonobile and textile industry with inter-
mttent noise formng a part of the noise in both
t hese industries. Tinber industries had conti nuous,
intermttent as well as inpulse noise in small quanti -
ties. Intermttent noi se predomnated in the indu-
stries wth snall anount of continuous noise. This
data is consistent with Bal akrishna (1978) study
where he found that nost factories had conti nuous
noi se but a fewof themwere reported having inter-
mttent noise. He also found that the noise |eve

in sone of the factories was so high that workers
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coul d not hear each other even if they shouted. How
ever, the present data reveal ed that such a situation
was seen only in relatively high noise areas |like the
generator room near arc furnance, beater roometc.
In the autonobile and textile industries in nost of
the other areas a slight increase in | oudness was
necessary in order to comuni cate whereas in the
tile and tinber industry it was seen that, in nmajority
of the industries the workers had to shout to be able

t 0 communi cat e.

In nost of the industries only a fraction of the
wor kers were conti nuously exposed to noi se. The
majority, werethe textile workers 80%of whomwere
exposed to continuous noise for 8 hours as agai nst
25%of aut onobi |l e workers exposed for the same dura-
tion and 10%of both tinber and t he workers exposed

for a shorter duration.

None of the textile workers were exposed to inter-
mttent noise for a significant duration. However,
al nost 53%of autonobile workers and 50%of the tile
I ndustry workers were exposed to the sane for 5 hours,

and 70%of the tinber workers were exposed for 3 hours.
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No inci dence of hearing | oss due to noi se expo-
sure has been reported in the data. However, one
worker in a textile industry is reported to have | ost
his hearing after an accidental explosion. A very
snmal | portion of the autonobile industry conpl ai ned
of pain and fatigue due to noi se whereas a part of
the tile industry conpl ained of ringing noises in
the ear. No details on conpensation paid were avail -

abl e.

Data fromthe 1978 Bal akri shna's study reveal ed
that only a small percentage of the textile workers
used ear muffs. The situation seens to have consi de-
rably inproved since then. Though only 12%of the
I ndustries carried out total hearing conservation pro-
grans whi ch included annual hearing eval uati ons,
regul ar noi se neasurenents and supply of ear protective
devices and 15%carried out both hearing eval uations
and distribution of ear protective devices, nost of
the industries provided ear protective devices. A
maj or portion of both textile industries and autonobil e
I ndustries provided ear nuffs. A snall portion of
aut onobi | e industries and tinber industries dispersed
ear plugs. A nost 33%of the tile industry had workers

who used cotton plugs as protective devices. A najor
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portion of the industries (46% were unaware of pro-
curement sources for such ear protective devices in
India, but were ready to di sperse such devices anong

workers if they were procurable.

Amjority of the industries had introduced shifts
of 71/ 2hours each of total work duration in order to
reduce total exposure to noise. About 31.25%of the
autonobi | e industry rotated workers from noi se inten-
sive to relatively noise free areas to control the
adverse effects of noi se, another 18. 75%al so reports
of building high conmpound wal I s, planting trees and
| ocating generator roomfar fromthe actual factory

to control the effects of noi se.

A major portion of the industries felt that
heari ng eval uati ons were necessary and were ready
to have such eval uations nade. About 9%of the
i ndustries were ready to start a full fledged hear-
I ng conservation program Al nost 51.5%of the indu-
stries were ready to have periodi c noi se nmeasurenents
made in their factory. A major portion of the indu-
strial managenent was willing to depute their staff
for specialized training in hearing conservation pro-
grans. However, nost of themreported that they

preferred having already trai ned personnel to cone
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and carry out hearing and noi se eval uations. How
ever only a very snmall percentage of the industries
were ready to have such trai ned personnel on their

staff.

The data show a definite increase in awareness
of noi se hazards and an increase in hearing conser-
vation, noise control and prevention neasures since
Bal akri shnas (1978) study. However, the data was
received fromthe enployers, Since the aamfor the
study was to find enpl oyers awareness of noi se and
I ts consequences; whet her the workers woul d answer
simlarly to such a questionnaire needs further

| nvestigation.
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SUMVARY AND GONCLUSI ONS

The survey was designed so as to obtain infor-
mati on about the awareness anong t he enpl oyers about

noise in their industries and its consequences.

The investigation was nainly carried out along

three nmain |ines:

- whet her t he nmanagenent was aware of noise and its
potential hazards to health

- whet her the enployers followd any hearing conser-
vation prograns in their industries

- whet her the managenent was aware of specially
trained professionals in the area of hearing con-

servati on.

The data was obtained with the help of a mail
qgquestionnaire that was specifically devel oped to

obtain all pertinent information effectively.

The response rate was 66% Wth fully filled
guestionnaires being returned from 33 of the 50

I ndustries to which the questionnaire was nail ed.

The 25 questions in the questionnaire, collected
information from5 major areas of interest which
I ncl uded general information |ike type of industry,

nunber of workers, products nmade, working hours etc.
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Techni cal information including type of noise, |evel
of noi se, nunber of persons exposed to noi se, dura-
tion of exposure etc. The third aspect dealt with
nmeasures taken for noise control and hearing conser-
vation. Awareness of noi se hazards both auditory
and non-audi tory and techni cal nman- power, job oppor-

tunities were the final aspects of the questionnaire.

The questionnaire was sent to the managenent of
the industries with the aimof finding out whet her
t he managenent was aware of health hazards due to noi se
exposure, whether they had inpl enented heari ng conser-
vation programin their industries and whether they
need trained personnel in the area of hearing conser-
vation program Necessary information was col |l ected

t hrough t he questionnaire.

Data coll ected were tabul ated and anal yzed.
Appropri ate percentages were conputed and graphically

present ed.

The fol | owi ng concl usi ons seemwarranted. | ndu-
strial managenent seens to have a hi gh awareness of
noise and its effects. Awareness of auditory effects
of noise is nore than the awareness of non-auditory
effects. Though a large portion of the industries were

aware of qualified personnel available for carrying out
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heari ng conservation programall the hearing eval ua-
tions done in the industries were by the factory
doctors, and all noise neasurenents were done by the

governnent factory officer.

A small portion of the industries it was seen
had full fledged hearing conservation prograns in
vogue whi ch included hearing tests at tinme of recruit-
ment, annual hearing eval uations, noise |evel neasure-
nments periodically and ear protective neasures. A
slightly higher percentage carried out both hearing
eval uation and di spersed ear protective devices. On
t he whol e a hi gh percentage of the industries provided
ear protective devices which included ear muffs and
ear plugs. However, a |arge percentage of the indu-
stries (nost, being fromthe tile industry) were
unawar e of the source of procurenent of such ear pro-
tective devices and were keen on know ng the source
of procuring these devices. This along with other
neasures |ike rotation, of personnel, |ocation of high
noi se areas away fromthe concentration of personnel
areas, introduction of shifts to curtail duration of
noi se exposure all show that the enpl oyers are becom ng
I ncreasingly aware of the potential hazards of noise
to health and are introducing neasures to control
noi se and reduce its adverse effects on the health

of the workers.
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A large portion of the industrial managenent
is aware of the presence of qualified personnel to
carry out hearing conservation prograns, however,
only a very snmall percentage is willing to have them
on their full tinme staff, basically because of budget
limtations. A large percentage are willing to have
bot h hearing and noi se eval uations performed periodi -
cally in their factory and prefer having qualified.
per sonnel perform such evaluations. This shows that
there is a high necessity for trained personnel who
are specially qualified in the area of hearing eval ua-

tion, noi se measuremnment and heari ng conservati on.

The study al so high lights the fact that though
there is an increase in awareness about industrial
noi se and its consequences, further education is essen-
tial about hearing conservation and enpl oyers need to
be given adequate infornati on about ear protective

devi ces and the sources of their procurenent.
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Suggestion for further research:

1. The present survey is a snall scale study and
hi ghlights the need for a larger study on the
sane |ines, extending to include nore areas,
nore industries and covering industries froma
w der geographi cal area.

2. Aperiodic survey of noise and exposure to it,
woul d be useful for planning of hearing con-
servation prograns.

3. A survey which involves simlar questions but
addressed to the workers woul d gi ve additional
information and hel p confirmthe results of
studies |ike the present study.

4. A survey of man-power resources for hearing con-
servation available in industrial area also
provi de useful clues of job facilities available

and training prograns necessary.
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APPEND X- A

Al SH
M/sore.

Covering letter.

Respected sir,

The questionnaire enclosed is a part of the pro-
ject which is a requirenent for the part fulfil nent
of the first year nasters degree in speech and hear -
ing and hence your kind co-operation in conpleting

the sane and returning it at your earliest will be

hi ghl y appr eci at ed.

The questionnaire, necessiates that you tick

where applicable; and in certain cases specifications

are necessary. Additional space has been provided at

the end of the questionnaire for your val uabl e addi -

tional comments.

The data that you will furnish will be treated

wth the highest degree of confidentiality and will

be used only in studying the trends. A self addressed

envel ope has been included for your convenience.

Expecting your kind co-operation.



APPENDI X- B

Questi onnaire for i ndustri al enpl oyers.

1. Name of industry.
2. Type of products made.
3. No.of enployees.

4. No.of shifts.

5. Duration of each shift.

6. Do the workers conplain of noise and sound at their

wor k area? YES/ NO

7. Does the noise level allow easy comrunication

with 3 feet distance. YES/ NO

8. Wth present noise level at work area. Does one
have to (tick where applicable)
a) raise voice slightly to conmunicate
b) shout to be heard to communicate
c) inpossible to comunicate.
9. Is perceivable noise level mentioned in section '8’
constrained to: (tick where applicable)
a) portion of work area
b) entire work area
10. What types of sounds are generated in the pro-
duction process (tick where applicable)
a) continuous noise (eg. air conditioner, conpressor)
b) Intermttent (eg. power hammer, forging etc)

c) Inmpulse noise (eg. dynamte, cracker burst etc)



11.

12.

13.

14.

15.

16.

17.

A)

B)

What is the percentage of workers exposed to

a) Continuous noise....%for . = hour / day
b) Intermttent noise ....%for = = hour s/ day
c) Inpulse noise = = %for . . . hour s/ day.

For how many hours in a day is the sound |eve
hi gh.

Does the noise |evel of factory area disturbe
the office area. YES/ NO

Do t he nei ghbours of the factory experience the

noi se of factory operation and conplain. YES/ NO

I's the managenent aware of noise, in work area
and its hazard to health. YES/ No
s the managenent aware of the fact that conti-

nuous exposure to noi se and sound m ght inpair

heari ng. YES/ NO

Do the workers conplain of: (tick where applicable)

a) Fatigue due to noise or sound

b) Noise in the head

c) Ringing in the ear

d) Tenporary hearing | oss

e) Permanent hearing | oss

f) Any other conplaints

Have you ever had to pay conpensation to your

wor kers. YES/ NO

18.a) At the tine of staff recruitment do you have

a hearing test as a part of the medical exam -

nati on. YES/ NO



b)

19.

20.

21.

22.

23.

If yes, who perforns such an exam nation (specify

t he

a)

b)

a)

b)

b)

qual i fications)

Does t he managenent feel the need for hearing
eval uations YES/ NO

|f yea, what do you feel, need be the frequency
of such tests.

Have you ever had noi se measurenments perforned
in your factory. YES/ NO

|f yes, then who performed such measurenents.
Are you aware of the existence of qualified
personnel available to perform hearing eval ua-
tions and noi se measurenments. YES/ NO
Are you willing to depute your staff for

hearing conservation training. YES/ NO

Are you willing to have periodic noi se measurenents

made in your factory. YES/ NO

| f
a)
b)

c)

d)

no, is it because of:

no funds or budget sanctions

do not feel the need for such neasurenents
unaware of the availability of technician to
make such measurenents

any ot her reason (specify).

what are the steps taken by your industry to
control noise and reduce continuous exposure

to noi se (please specify).



24.

25.

Do the workers on their own use ear protective
devices |like cotton plugs, etc. YES/ NO
Do you supply the workers ear protective devices

YES/ NO

If yes, please specify
a) types of devices

b) procurement sources

Space for additional comments.



