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SUMMARY:

Hearing loss i "
continuous ir mz(:: tl;:adsb}; lm.pu’se noise was compared with that induced by
to these three types of n0isz noise. Three industrial groups of workers €xpos
showed that impulse groy ;/ ere studied together with a control group- Results
kHz (27.1 dB) and 4 kH P had the highest threshold level values (TLVS) &
. 2 (26.2 dB) in the left ear. Continuous group had the
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Vs at 6 kHz; the values were 17.1 dB ih left ear and 16.8 in right ear,

nighest T .
yixed grous had the highest TL.Vs at 6 kHz in left ear (20.7 dB) and at 4 kHz in

right €37 (19.8 dB). .
Control group had highest TLVs at8kHz (10.3d5) and 6 kHz (8.8 dB) in isit

qroup had the highest TLVs, while the ccntrol group had the lowest
Jos. We c;‘ﬁ:l ided that exposure lo impulse noise is more harmiulto hearing
causes more serious heaiing foss than conlinuous or mixed noise, and that

.ns mostly affected are at4 and 6 kHz.

ear. Impuise &
val

2714
ik

rds of work, and the relationship
aring loss is well established 2.
mixed types®. Damage risk

s one of the well known haza
ystrial noise exposuré and he

se may be continuous or impulse, or of
\ for continuous noise are well established®, butitis uncertain that

ed criteria are also valid for exposure to impulse noise®. The most
to describe the auditory effect of noise exposure is by the
ift which may be temporary of permanent’. Auditory threshold is

he sound pressure level at which persons with normal hearing begin

flong duration (1010 15
strial noise seems to raise TLVs
is (after presbycusis) the most
es which accounts for around 5

m of hearing loss in the United Stat
about half the verified cases of

cans®. In finland NIHL comprises
3] diseases, if occupational skin diseases are excluded'®. To our

in our country neither data concerning the number of workers

noise nor the number of workers suffering from NIHL are available.
m acomparative study of the effect of three

sulse and mixed) on hearing in relation
ric frequencies.

jo four groups as follows:
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1o mixgd noise.
_groupth sed 10 industrial noise (control group).
4- Group four (G4): M0 eted fr0 a total of 608 volunteers working in the
These 9 W;’ec ts;iecal industries; afte” completing a questionnaire form
Enterprt f the ears.
ey clinical €X O o of ages and period of
(3ppe"d'x1)a d stand rd deviation © ag peti €xposure

Q0 .
Table 1Sh0! {our groups studied:

piects int 0 g
Age (years) puration of exposure (years)
o Mean * S.D. Mean + S.D- sic 08 DOV mker
G 355+11.9 6.1+£62
G2 331114 g4+70
349+108 65+73

No exposure

G3
G4 322+ 99

Noise Surveys:
intensity and frequency

ro carried out 0 obtain the
h precision sound level

s were made wit
Third Octave Filter set (Band Ktype 1616)

B and K type 4165). The procedure
nal

The noise surveys We
characteristics. Noise measurement

meter (Band Ktype 2209) fitted with a

and a 1/2 inch condenser microphone (
followed for the survey conformed with the recommended Internatio

Electrotechnical Committee (IEC) standard 651 type 1 (Imp.) and American
National Standard Institute (ANSI) S 1.4-1971 type 1'".
Assessment of duration of exposure was ma
questionnaire forms. Measures of daily exposure of scm
collected using Noise Dose Meter (B and K type 4424)"?).

de from analysis of
e workers weré

Mea:merpents of hearing threshold level value (TLV):
e :‘::l:rg f?hold levels were measured using an automated
i bype 1800), at frequencies of 0.5, 1,2,3,4,6 and
A diometer was calibrated according to the Internationa!
10;12) ('TShOR 389 and ANSIS 3.6-1969) using &"
fo.r Ingf‘nmplent noise in the tesing room was wel
% ational Standards (ANSIS 3.1-1960, R

ng threshold levels were taken immediately

ecording
g kHz in
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: 1.
g prior 10 tes
enoursP

lanal sis: :
ut in the National Electronic Computering

tistica y .
2= Data analysis was carried O
left and right ears were analysed separately using

from the

urveys of the working environment.

ows the results of noise s
ment.

quency analysis of noise in the working environ

: v.-bmquumcyspodmmo!holuln
op ~ 2.Pressures workshop.

4. Carpentry unit. 5. Fan Factory.



Table 2.5u

Type
of noisé

|jmpulse

Contin =
uous

o lXed
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g9 environment.

i ;e in theé workin
mmary of Not™ srofile 1N
o average Pe
Worksnops Avera:eg ‘_'Wg‘ aik o
occupatio? weighté peak- L ~
dB(A) hold) dB ‘A) . eq
6 109 BMetar)
pressors g '305‘0
Translor- 97 ¥4 ; )
mance ol
Carpenty 96 &
100
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Motor 952 . o bty o
factory o .
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Table 3. Average and S.D. of hearing threshold levels (dB) of left and right ears at frequencies of 0.5-8 kHz of the 4 groups.

482

Frequency (kHz)
group 0.5 1 2 3 4 6 8
.« L R L R L R L R L R L R L R
G.1 Mean 12.0 10.4 140 124 136 118 223 193 262 226 274 241 247 233
Impulse SD 11.2 156 123 135 4.2 15.1 19.0 193 220 215 19.8 218 223 226
G.2 Mean 7.1 55 87 79 7.0 7.7 144 126 162 128 174 168 165 16.2
Continuous  S.D 9.1 10.5 10.8 123 16.9 15.7 19.0 182 205 204 223 216 224 232
G3 Mean 9.7 93 11.2 104 117 9.3 18.8 157 196 198 207 19.2 180 18 3
Mixed SD 79 95 93 98 135 132 16.9 174 176 209 179 17.7 196 20! &
G.4 Mean 7.2 43 75 48 24 15 6.39 49 67 58 98 88 103 8.0
Control SD 74 79 77 65 8.1 | 77 91 108 106 1.9 102 122 133 12.4
S — S —————— X T a

|
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o 1] stan
g (TLVS) and
vel valuss i Anreara
hearing reshold 12 £) of the four A0S BEEPRs

rage €= . . ear (R- 507.1232nd 26 2

e G;T ﬂgca (LE) and e LE, the values are 27.7 Lo ilicn «

o I 2inLE.t Vv tha valies

deviation (S.0) © \TLVs Gam‘“‘H“_"'ﬁ cHz in both ears (857 the va.ues

that G.1 has highes » as highes! TLVs atb
Ao = —
dB respecti ivelv. G.2 gdBin RE. <t at 6 kHZ, 7 and in
being 17.1 dBinLE@nd 1887 TLVs”'“" gnes  oup) has highest TLV's
3 shows TLVs as foloWS: 1 220y 4 (Control grouP

G.3sf r‘t[‘f Hz (19.0€ dF'T’aAq .uSPC

:) ne l\‘.A g roups.

RE, Tl\’sa"h""“ e ber?9 .
at 16 and 8kHzin LE. T the vaile of right and lett ear=

ms
o the cudiograr
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Fig 3 Average hearing threshold level of left ear of the four main groups
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t-test comparisons between the hea ‘ing levels of the three exposed groups and

control group

Table 4. Summary of :
as well as the inter-action of the three groups with one another.
Frequency (kHz)
_ e e e ———
0.5 R 2 3 4 6 8

L 'R L R L R L R L R L R L R

o o 43" 47 53 72" 63 7.8° 68 83 71 84’ 64" 59 62"
G2 Vs G4 o 08 08 20. 23 8.3 Bub® 32" 38 27 ¢2.8° 29" 21 28"
G3 V§ G4 20 34* 26 .a.m.,u.w. 46* 5.8 46 56 52° 4.8° 420 29" 41"
G.1 <m, G2 29 o4 AT . 21. 2.7" 16 2.6 20 28 29" 3.0° 24 53 19
b B3 06 15 - 10 08 1.45¢145.2 12 1.9 08 20 14 19 1.2
G2 VS G3 15 19 13 11 16 05 1.2 09 .09 17 09 06 04 06

»

Indicates statistical significance at 5% (P < 0.05).




489 . Table 4 G.1 has higher TLVs

(oups a® shown f”he, TLVsat2and8kHzinRE,

5 petwee’ .neg<o.05)' G2h h(;g; G.3 has higher TLVs at all
Thedmerenc. 4 GA4(P S 3 hatat 05 v

han ,
encie . gE than , excepti _
atzu;:e:” nd 6 KHZ in BE <0,05).Wltfh tze oy (P> 0.05). G.1 has higher
and® ciesinBE! his r <05). Ther
frequencies"” 2 ant differen 4kHzin BE: than G2 (P ) 2
here is ™ nific - g andat 5.3 swellas potweenG.2and G.3
w
TLVsatl- a; = 1
snosign'
(p>009)
mchSSlON - is more harmful to hea-
ments indicaté that impul§e nmss \:Z:; and Ming® sugge-
Hearing measure i 5 (continuous or mixed). . b
ring than other types 0" 1 . erenttypeso ¢ noise EXpOSU ~
the e omeinfluence onthe hea-

mparing = oo haye $
ring, that the impulsive chgractens;:: ::;Ot'i: hocuencies most A
ring damage potential. |t.IS aléo s; i suggestion ¢ Dieroff®® that noise-
il ?)mfziﬁfﬂ":ém lways develops in the basal region of the
it ?em’ﬂiz the region of 4 and 6kHz. He also noticed that these twore-
cfmh'e;;;ﬁ..;;o:ensitive to high levels of exposure to impluse noise, gngd consi-
' gleorr;;e damage may be seen after a short duration of exposure..Doble has re-
ported that hearing may ShOW progressive loss inthe 3-6kHzregionupto 15 ye-

which loss at the high frequency begins

ars after the begining of exposure, after
to plateau. Hearing loss at 1 and.2 kHz has a more gradual onset and may pro-

gress overa period of up to 40 years.

In this study itis shown thatthe effects of exposure toimpulse noise on hea-
ring are almost similar to those reported by others'?'3, Continuous and mixed
ave more or less similar hearing TLVs to what has been repor-

sted,ina study €O

groups seemtoh
ted by Dobie’.
We conclude that exposure to impulse noise can produce more damaging

effects to hearing, regarding the severity and extent of affecttion on audiometric
frquencies spectrum, than exposure to continuous steady state noise. Also
contmyous—steady state noise causes damage to hearing with maximum loss at
6kHzin our series. The hearing damage is less pronounced than impulse noise.
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din Hearingd Questionnaire

Question$ use

- of ear rotectors Al ,
58) :zse you eF\’/er worked in @ noisy job, other than present
10- Which?

11- Duration of work (months)

12- Complete working day

13- Useof ear protectors - '

14- Do you have other job, after shift, in which you
noise.

15- How many hours?

16- Do you use ear protectors .

17- Have you been exposed to loud noise since leaving the workplace

(yesterday)?
18- How many hours passed since exposure?

19.\ For how long the exposure lasts (in seconds)?
20- Have you a hobby expose you to loud noise?
21- Nature of this hobby (shooting, music).
22. How many times you experience this hobby in the year.
23- How many years you experienced this hobby.
24- How is your hearing at present?
25- Do you experience one of the followings:
a-Heatinjury  b:Painintheear  C. Discharge from the ear
26- Do you take medication for long time or drugs for the ear?
27- What is the kind of medication?
28- Is there any deaf in your family?
29- Do you have a hearing aid?
30- Clinical examination of the ears
31- Rinne'stest *
32- Weber's test
33- Audio metric testing

may be exposed to loud
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