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| NTRCDUCT! ON

Noi se has been often described as undesired sound by
the recipient. This definition however is valid only when
It specifies the sound to be harnful or one that interferes
with nornal activities, especially communication and effi -
ciency. Noise has been a part of human civilization added
to it technol ogy anong t he nunmerous environnental pollutants
It has created, noise has also cone to be a maj or and an

| mredi ate and identifiable pollutant.

Many industrial process since the industrial revolution
have generated noi se of sufficient sound | evel to cause deaf -
ness. It isonly inrecent years, however that the conscious-
ness of man has been alerted to t he physical hazards of noi se
pol lution, especially as it effects the auditory system
It is scientifically correct to state that conti nuous expo-
sure to the high level noise can cause sufficient danage to
the auditory systemto produce a hearing inpairnent thatis
permanent and irreversible. Such hearing disorders can affect
one's ability to communi cate nmeaningfully and effectively.

The seriousness of this type of auditory disorder is its

| nperceptible nature. The main problemis that the frequencies
outside the critical speech band are the ones initially affected
due to which the individual may be unaware of the hearing dis-

order for a "dangerously long tinme" before awareness. Hence by
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the tine he becones aware it is often when it disturbes his
normal functioning which in turnis only after the | oss has
extended in to the critical comunication band. To conpound
this problemthere is no standard neasure which will accurately

identify those who may be regarded as high risk individuals.

The dire need to work and make anends in the fields of
noi se exposure consequently hearing conservation with tinely
identification and effective managenent is well evident from
t he hazardous effects of noise and on not only the auditory

system but al so physical health psychol ogical stability.

Hence anong the various steps to be taken, identification
of the noi se affected individuals becones primary and initial,
an effective and successful identification is ensured only
when all the relevant infornation is available. This in turn
inplies the major role the case history plays in this process
case history has helped in giving a | ead towards any identifi-
cation or diagnosis of a disorder. It has been a stepping
stone in the awareness, identification, diagnosis and manage-
ment of any disorder. So it is in the case of noise induced

hearing l oss (NI HL).

Literature and research are perennially in the process
of nodifying and inproving the attenpts nade to draw conpre-

hensi on or effective guidelines in the case history or survey
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of NNHL. Thus, hereis an attenpt to built a franme work
of the case history in NNHL - survey whi ch has been tested

on industrial popul ation.

. Noise in industry:

The problemof industrial seens to be as old as industry
itself. Ranmazzini (1913) who has been called the "Father of
occupational nedicine" noted that deafness was an occupati ona
di sease of mllers to coppersmths. Like-w se several investi-
gat ors Fosbroke (1830-1831). Barr (1986), Anonynous (1908),
Wl ber G eenwood (1933), Hammerton (1935), Lenpert and Bryan
(1981), Passchier-Vernmeer (1968), Burns and Robi nson (1970)
have reported in their studies that deafness anongst profe-

ssionals |iKe ship's carpenters, frizzars to boiler nakars etc.

(a) Incidence of industrial noise: Noiseis alnost certainly

t he nost wi despread in the nodern industrial environment. A
nost conprehensi ve study was done by U K factory inspectorate.
Anonynous (1974) in which 6.4 mllion workers were covered out
of whi ch 590, 000 were exposed to noise of 90 dB or nore for 6
hours per day and that a further 570,000 were exposed atl east

sone of the tine.
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(b) Hearing conservation programmes: The conservation of

heari ng by nmeans of control of the noise |level at the workers
ear is conplex requiring the cooperation of engineers, nedical
staf f, managenent staff, work force, etc. In brief essence

of hearing conservation programme is given in the follow ng

t abl e.
Tabl e- 1: Essential s of Hearing Conservati on Progranres.
perati on Functi on
Noi se survey . ldentification of hazardous areas/occupati ons.
Noi se contr ol : Reduction of noise at source

Encl osure of noi se source/operator to reduce
noi se to safe | evel s.
Use of sound absorbers.



Hearing protection

| ndustri al audi o-
netry

QO gani zation of
heari ng conserva-

tion programres

Legal aspects

Wier e noi se control is not possibl e,
provision, fitting and mai nt enance of
ear plugs/nmuffs for personnel at ri sk,
together with their education in the
hazards of noi se.

Moni toring of the effectiveness of hear-
i ng protection. _ _

Pre-enpl oynent and serial audionetry to
i dent1fy noi se-sensitive workers.

Co-ordi nation of work of nedical, safety
and occupational hygi ene staff involved.

Educati on of nmanagenent and wor kf or ce.

Referral and redepl oynent of workers
wi th hearing | oss/ danage.

Statute and common |aw, legal liability,
likely |egislation.

1. Noise control:

Noi se contro

is the first and nost fundanmental step in

hearing conservation progranme. Basic approach is to reduce

the noise at its source by contai nment, sound absorption and

I sol ati on.

t he path that noi se takes.

If this is not possible then noise is controlled

Even if this is al so not possible

it is controlled at reception by ear nuffs, ear plugs, etc.

[11. Noise and Heari ng:

a) Hearing Loss due to steady-state noi se:

Danmage due to the

steady-state noise is confirmed to the inner ear in which

there is a selective distraction of hair cells.

Robi nson

(1971) reported that |ong-termexposure to steady-state

noi se causes a pernanent | oss of hearing.
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b) Hearing | oss due to inpul sive and inpact noise: |npulsive

noise is defined as the short duration sound characterized
by shock front pressure wave form Danage risk criteria
for an inpul sive noi se according to CHABA (1968), permts
100 exposures per day to a peak pressure of 160 dB with
the total duration of 10 msec. raising to upper limt of
174 dB per exposure per day not nore than 25 msec. This

criteriais based on tenporary threshold shift (TTS) of
10 dB at 1000 Hz, 15 dB at 2000 Hz and 20 dB 3000 Hz.

c) Presbycusis: It is deterioration inclinically normal ears

whi ch takes place with advancing years in the absence of

any injury/disease. Hnchcliffe (1955) neasured threshol ds
from120 Hz to 12 KHz as a sanple of 400 subjects taken from
rural areas. He found an increase in thresholds between 2

KHz to 8 KHz and nal es are consistently inferior to females.

d) NIHL and presbycusis: Both are basically simlar affecting

inner ear initially affect hearing at higher frequencies and
devel op slowly, but however, both differ in that NIHL shows
a maxi num at 4 KHz whereas presbycusis shows continuous

I ncrease towards higher frequency tested. Presents of pres-

bycusi s coul d influence the NI HL.

One can specul ate that the existence of presbycusis could

I nfl uence noi se induced hearing loss in three different ways:
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1. The affects of noise and age are independent and can be
added.

2. Loss of this nature (either noise or age i nduced) reduces
the sensitivity of the ear to noise and hence to damage
and provided a protection against further | oss.

3. An ear danaged by age or noise is | ess robust than norna

and is therefore particularly vulnerable to further danmage.

e). I ndividual susceptibility to noise damage: Al the indivi-

dual s who are subjected to noi se exposure may not have
simlar effect on hearing. This is because of the individua
differences in susceptability. Sone have nore resistance to

noi se danmage and sone have the | east.

f) Tenporary threshold shift: This is a short tine elevation

of hearing thresholds after an exposure to high level noise.

It is often noticed by visitors to a noisy Industrial environ-
ment, who after a period in noisy work place may find their
cars and sorroundi ng environnent, unusually/quiet. The extent
to which hearing threshold is rai sed depends on intensity and
duration of noise exposure and is nmaxi numjust after termna-
tion. Ward, et al. (1958) reported that therecovery of
tenporary threshold shift log to recovery tinme. The frequency
of maxi numthreshold shift is related to frequency of noise
stimulus and for high level of noise it is about half an

oct ave above the sti nul us.



| V. Noi se and Heal t h:

From physi ol ogi cal point of viewnon-auditory effects
occur in 3 stages:

1. Rapid tensing of nuscles at the sudden onset of noi se.
This is nmediated by notor nerves.

2. Tensing is followed by slightly slower effects nedi at ed
by aut onom ¢ nervous system heart rate changes,
respiratory vol ume etc.

3. There are effects nediated by hornmonal activity controlled
by pituitary adrenal glands including both parts of these
two gl ands: Neuro and adenohypophyseal parts of pituitary
and adrenal cortex and nmedulla. The action of these glands

are largely controlled by the hypothel anus.

a) Noise and sleep: Short termphysiological effect may be

divided into two categories: The startle effect dueto its
sudden onset and overal |l sustained effect of prol onged

noi se. SOKCOLOVE described orienting responses to sudden
onset and defence responses with sustained or repetitive

stimuli of high intensity sound.

b) Cardiovascul ar effects: Noise in the cardiovascul ar system

produces vaso-constriction especially snmall blood vessels
inlinbs, skin etc. which results in reduced bl ood vol ume and
blood flow in these parts of blood. At the same time with
moderate |evel of acoustical stinulus vasodilation resulting

in increase of blood flow in head.
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Effects on digestive system The gastrointestinal notility

increases Wth an increase in noise |evel and decreases

wi th decrease noise level. The long termeffects of noise
gastrointestinal tract studies have shown hi gh incidence
of gastrointestinal disorders (56%of subject) on X-ray
exam nation on workers expose to high |evel of occupational
noi se over a period of 15 years of nore.

Effects on respiratory system Noise has |little effect on

the respiratory system studies have shown that noise
i nduced slow deep breathing, which ensures hyper ventil a-
tion of lungs. Increase in depth of ventilation to noise

of high levels (above 120 dB) is dangerous.

Effects on central nervous system Effects of noi se can

be subdivided into psychol ogi cal and neurol ogi cal effects.
In a study on psychopat hol ogi cal effects of noi se exposure
found that nental hospital admssion is significantly

hi gher anong people living in noisy area. MId neurotic
depression reaction is also found. Neurologically it was
found that few patients had epileptic fits in acoustica

stimulation.

Effects on special senses: Apart fromeffects on the func-

tion of the inner ear noise has effects on vision and

bal ance.
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A though in normal individual high acoustic stimila-
tion evoked responses |ike dizzy and nystagnus at |evel
above 130 dB but with patients of vestibular [abyrinth

di sorders show simlar responses at 90 to 100 dB.

In the case of vision the effects are tenporary in
nature. It is docunented that visual field is narrowed
to due to high level noi se exposure. Studies are shown
that noise stinulation induce dilation of pupil, dilation

increases with the intensity of stimulus.

Ef fects on endocrine system Endocrine gl and adrena

nmodul a produces adrenal i ne and non-adrenal i ne, the bl ood
| evel s of these two increases with acoustical stinmulus.
Smlarly, the level of ACTH al so i ncreases by noi se

exposure.

Effects on reproductive system The effect of noise on

human bei ngs were not studied in this aspect. |In aninals
like rats, cats, etc. indicated | owbirth wei ght, devel op-
nmental abnornalities, bone deformties in the fetuses of

ani nal s exposed to high | evels of noise.

Ef fects of skin and nuscul o-skel etal system The changes

in skin consists of fall in blood fl ow caused by vaso
constrictive effects of noise coupled with transitory

gal veni ¢ skin response.
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E ect ronyographi ¢ studi es on nuscul oskel etal system
i ndi cated a brief change skeletal nuscul ar tension on the

onset change of noi se.

]) Effects of noise on general health: Studies on human wor k-

Ing in noise investigation have suggested i ncrease inci-
dence of heart disease problens with peripheral circula-
tion, vestibular problens and accidence at work. |If there
IS a pre-existing disorder, increased sensitivity and dete-

rioration of their condition due to noi se results.

V. Noi se and communi cati on:

A communi cation systemconsists of three parts: a trans-
mtter; a channel; and a receiver. |In speech comunication
the transmtter is the talker's vocal apparatus controlled by
hi s muscul ature and brain, the channel is the air in which he
|ives and the receiver is the auditory systemand brain of the
|istener. The speech signal is usually contamnated by the
noi se. As a result of unwanted sound source especially this

Is true in industrial set up.

a) Speech intelligibility in Noise: The standard net hod of

assessing a speech comuni cation systemis to have a tal ker
read a | ist of words or sentences and a group of |isteners
wite down what they hear. The responses are scored by

cal cul ati ng the percentage of words correctly heard. The

figure-2 obtained is known as the articulation score.
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intelligibility, of system It is seen that intensity
of 35 dB is necessary for 50%of syllables to be heard
correctly. The maxinmumintelligibility is achieved at
the level of 80 dP, and above this level intelligibility
begin to fall. MIller and Licklider,(1950) neasured word
articulation score for speech by varying signal to noise
ratio and frequency. They found that for signal to noise
ratio of mnus 18 dB at | ow frequenci es the noi se was
hal f of the word, so the score is approximately 50% At
noi se interruption frequencies greater than 100 Hz the
noi se masks the speech conpletely, resultant articulation
score was around 5 to 10% The articulation scores raises
w th the maximum at 10 Hz. at signal to noise ratio of
plus 9 dB. The interrupting noise has little effect on

intelligibility of speech.

(80
Go t
¥
gg s
ol
v
e s
a :
g o

g oo >
it 6¢ gpeech Level (dB)

Articulation score as a function of intensity for C/C
syl l abl es with no noise and wi th added random noi se.

N
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VI . Noi se and effi ci ency:

Several studies have been done the effects of noise on
human efficiency. Kriyter (1970) reported that noise wll
not harmthe organismor interfere with nental or notor per-

formance. To summari se the effect of noise and efficiency -

a) Noise may inprove or inpair efficiency, bat in either case
the effects are nore likely to occur later in the work
session than i medi at el y.

b} Adverse effects nornally occur with conplex, nulti-
conponent tasks or those in which the information |oad

i s hi gh.

cl Inprovement can occur in sinple routine operations nornally

associ ated with boredomand | oss of attention.

di Effects of steady broad band noi se are rare with sound
pressure level (SPL) of less than 90 dB, though changes
I n ot her noi se paraneters can affect perfornmance at | ower

| evel .
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VETHODOL OGY

The questionnaire which includes 33 questions were pre-
pared to obtain the information fromindustrial workers in
Mysore. The intention of sending this quesionnaire was to
get information whether the subjects were really exposed to
| oud noise and if that noi se |evel hazardous to the workers,
that is whether workers are in danger of getting noise

I nduced hearing loss (NI HL).

Preparation of questionnaire:

The questionnaire (Appendix A) was prepared to cover the

fol l owi ng areas:

a) Ceneral information: This include demographic infornation

of the worker such as age, sex, address, education and

particular of the industry where is enployed.

b) Technical information: Type of noise that the worker is

exposed to while at work industry, level of the noise and
duration of exposure to noise were included. Al so general
questions regarding conplaint of increase in blood pressure

wer e i ncl uded.

c) Ear aad hearing: Here the questions were asked regarding

ear i.e. conplaints of ear ache etc. and hearing i.e.



d)

15
conplaints of fluctuation in hearing |evel or conplaint
of hearing | oss after exposure to noi se. Questions were

al so asked about fatigue etc.

Speech and voi ce: Questions pertaining to the invol venent

of treatnment frequent shouting due to noise and/or com
pl ai nt of change in voice due to invol venent of frequent

shout i ng because of noi se wer e incl uded.

The draft questionnaire was given to a few profe-
ssional trainees who were aware of noi se and effect of
noi se to verify clarity of the questionnaire and al so
was given to few laynmen to ensure conprehension. A few

qguestions were nodified according to conments received.
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ANALYSI S OF RESULTS

The results of the responses received on questionnaire

devel oped are presented in this chapter.

G the 50 questionnaires (25 for professional trainees
and 25 | ay people) distributed all the 50 are given the

response i.e. 100%

Age: Data reveal ed that hi gher percentage of professionals

were in the age group between 20 to 25 years.

D stribution show ng professionals by age and sex.

Tabl e-1: Show ng the nunber of professionals evaluating the
questi onnaire.

Age group No. Percentage Ml e Percentage Fenale Percentage
15 - 19 6 24 3 12 3 12
20 - 24 17 68 9 36 8 32
25 - 29 2 8 2 8 0 0
Tot al 25 100 14 56 11 44

D stribution of lay people by : Age and Sex.
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Tabl e-2: Showi ng the nunber of l|ay people evaluating the
guestionnaire.

Age group No. Percentage Male Percentage Fenale Percentage

20 - 24 11 44 7 28 4 16
25 - 29 5 20 2 8 3 12
32 - 34 6 24 4 16 2 8
35 - 39 3 12 3 12 0 0
Tot al 25 100 16 64 9 36

Subj ects: The subjects who took part in this study coul d be
grouped as follows: Lay people and trainees in a professional
training programme. The characteristics of these groups are

gi ven bel ow

1. Lay people: The questionnaire was distributed randomy to

peopl e who cane to AIISH for evaluation and for therapy.

The subjects of this category were grouped into three

cl asses i.e.

- Those whose naxi mum educati onal experience was upto 4th/5th
cl ass.

- Those who studied upto S.S.L.C or P.UC and were enpl oyed
in sem-skilled jobs.

- Those who conpleted P.U C and also had additional forna
training course or doing their degree with no know edge about

noi se and/ or about noi se effect.

Qccupation: As the questionnaire were distributed randonmy the

data reveal ed that people in both skilled and unskilled such as
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conductors, cooks, teachers, house-w fes, coolies were

r epr esent ed.

2. Professional trainees: About 9 and 16 persons possessed

B.sc., and M Sc., degree in Speech and Hearing respectively
were sel ected as a professional trai nees anong those pro-
fessional trainees two of themwere working as an audi ol ogi st

and joined as a M Sc., student..

In general, anong the professional trainees in the field
of speech and hearing i.e. 25 subjects 14 males and 11 fenal es
ranging in age from15 years to 29 years 100%have been reported
that all 33 questions could be well understood. Anmong |ay
peopl e 28%found difficult in interpreting question No.29
(Appendi x-A). 100%of the sanpl e have understood wel | ot her

32 questi ons.

Procedure: 25 subjects were taken randomy for each group |ay
peopl e and professional trainees. In the latter group 14 were
mal es and 11 were fermales ranging in age from15 years to 29
years. In the former nmal e menber were 16 and fenal es were 9

age ranging from20 years to 39 years. The questionnaire was
given to all of themquestions were read out for those who could
follow English and asked themto |abel the questionnaire accord-

ing to difficulty and responses were recorded.
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DI SQUSSI ON

The printed questionnaire was given to professional
trainees to verify the conprehension as well as to check
whet her the questionnaire covered all areas of noise effects.
According to those professional trainees these questionnaire
were easy to conprehend and also they reported that it covered
all areas which should be covered when we tal k about noi se

ef fect.

The second part of this study was to give the questionnaire
to lay people to check clarity or anbiguity of the questionnaire.
According to ley people the report to whomthe questionnaire
was given or read out it was easy to understand questions i.e.
what they actually neant for i.e. people were able to answer

wi t hout any doubt.

In the third part of the study was nade an attenpt to do,
but it was not possible to carry out due to sone probl ens.
However, this part of the study may be possible tocarry out

I f we inplement noi se conservation programre in industry.
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SUMVARY AND CONCLUSI ON

A questionnaire was prepared to be used to survey the
wor kers exposed to noise in hearing on the industrial workers.
The questionnaire was prepared by gathering information from
few people with consideration of information about general in-
formati on a hearing, speech and voice. Printed questionnaires
were given to 25 professionals trainees and 25 |ay people to
eval uate the questions i.e. the conprehensiveness of the area

covered, non-anbiguity of the questions etc.

Anal ysi s reveal ed that the professional trainees were
able to conprehend the questionnaire and they reported that
t he questions covered the area adequately i.e. the information
sought regarding noise and/its effects could be elicited through
the questionnaire. |n non-professional group 28%peopl e found
difficulty in understanding a few questions. These questions

have been suitably nodified.

The follow ng conclusions are warranted:

1. The questionnaire is found to be effective in gaining in-
formati on regarding the awareness of noise and its effect.

2. The questionnaire can be successfully used in the hearing
conservation programe.

3. The questionnaire is also adequate to detect an individual's

anount of exposure to noise.



21
4. The questionnaire has taken to consideration the workers
and | ay people point of view But a study to knowthe

requi rements by enpl oyees are al so to be conduct ed.

An attenpt is also nade to get first hand information
fromthe industrial workers via questionnaire (Appendi x A) .
However, it could not be carriedout due to unavoi dable cir-
cunstances within the industries. So this part of study may
be possible to do when we do noi se conservati on progranme as

a whol e.
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APPENDI X- A
QUESTI O\NAI RE
Nanes Age: Sex: H M
Addr ess: Cccupat i on:
" Educati on:

10.

11.

12.

13.

14.

Nane of year Industry.

Type of products manuf act ur ed.

Do you feel the place where you work is too noi sy?

Do you have to raise your voice when you talk to
t he person next to you?

Do you use nore gestures gsigns) i nstead of talking

in order to be understood

Do you find difficult in understandi ng others'
speech at the distance of 3 feets, because of
noi se?

Do you feel that you can hear only the nmachi ne
sound or noi se when it is on?

Do you understand better wngga a person is using
gestures (sign) also while talking to you?

Do you have to raise your voice, others to hear
better?

Do others have to raise their voice so that you
can hear better?

Do you find difficulty in understandi ng even when
pt hers shout because the noise is very |oud.

Do you fade above probl emthrough oot the day
or only for a few hours?

~Were you working in noisy environment before you
j oi ned here? :

| f yes, specify the nunber of hours that you
were exposed to noise in a day.

Yes/ No.

Yes/ No

Yes/ Mo

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

24



15.

16.

17.

13.

19*

20.

21.

22.

23.

24*

25.

26.

27.

23.

- 2.

Specify the nunber of hours that you are exposed
tothis environnent in a day.

| s noise present in only your section or entire
factory? (strike-out which is not applicable).

Do you feel any fluctuation in your hearing
capacity i.e. difficulty in hearing sounds
clearly immediately after com ng out from work?

Do you find difficulty in Understandi ng speech
when noi se is.present? .

Bo you feel that you can understand speech better
when the surrounding is quite?

Do you feel that your hearing becones better when
you are away fromwork for a few days.or weeks?

Do you get tired of work easily?

If yes, what is the reason.

Do you hear ringing sound in the ear?

Do you-get ear-ache when you are working?

Do you find aay change in your voice? i.e.
Does your voice becom ng hoarse?

I f yes since when?

Dd you have your hearing tested before?
I f yes::

When?

Wher e?

\What was the findings?

Tr eat ment , | f

Yes/ No

Yes/ No

Yes/ No

Yes/ Mo

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

25
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29.

30.
31.

32.

33.

- 3 -

Do you hate any report of increase in blood pressure

when you are expose to noi se Yes/ No
Are you using any ear protective devices? Yes/ No,

If yes, states

The type of ear protective devices
If it is given by your managenent
If it is your own

What type of noise is nade by the operation

of machine? (strikout which are not

applicable).

Cont i nuous noi se (eg. noi se nade by Refrigerator}
intermttent noise (eg. noise nade- by ti ne-piece)

| npact noi se.

Any ot her problens you think that you face on
account of working in noisy environnent.

26



