[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

é £5 5PV Slomio AFAY 5l O o)led ) o555 (514 bl wigs dome
g3 Ao
S o 9 58 o b dgag0 38 ()15 )1 (i LOI y1 g0 Jolgs Sy S

Tt Loy bl e s T 0Ll S o e

VWAYIVIVA i o pdy 2o )b VWAY/FIY - sl o &b

oWS>

Sl OV S, Sl s pled cblas Jilors sl eslinal cagarlye Oy Sde o 315 alex OIS, s agalse bal o ibiay 4
4.@_?1}4Q\Jf)ls);dlﬁ&l)&;,é\quﬂﬂ;ydnbp Sy 2ol ol andllas 31 Gua .ol JIS 30 s U agarlse 51 30 ol
S oy gmes Al 3 S s s b asl

s agrlse Oledbl s § il Lﬁ.‘l;- r)'ljl S8 S e b W8S s Jels 01 SLIS 5 Le Ve asdllae ol 55 tewy SR
CJL;}U;\.QJJfQ)rpME'\IOXQASI}J:A){:MK:M))'\a:Lrl:Mll{Wd{l);.iéuoj»ﬂ),\.&;jféjﬂe;.-uwﬁ)la;Li:MIl{Q\Jf)lS
.Cﬁé;)\}&b;s)jﬁwSLSJS}:MJfJJJ.»;SPSS].G)\J'.&\DJ)H;L&LAH{

g L3l aosle Ml o 108 50 ola e Olpe a alpd Cbli= hlay sl eslal aﬁ}&iﬁyéuﬂi@;}m @L“J ool laadly
o blos 5l as SIS, s Y WS e el r.lzwb Do a plpd Cble= Ll 5l as SIS vl Syy Lus S s
%’;Méja“ﬁ’d‘ﬁjgﬂj\” 6)@0\;)5)5&\ﬂ@‘mm\&.ﬁ)wQ);J::A;svbéjsg;eabw‘rj\.lﬁ@)ﬂ
W¢\r&w\mulﬁ)GM\ Sw«g.)ﬂ\))ts.]ai;u)>w‘t€;.-\}a Jailf.zdosﬁt: C,.w;\}i L;:ji-‘u.a.kj: L W}S e ‘5;4.".5;5

el el s el 3 s POl Sl 3 ) Sk MBI DLl

alsd CBliz al s 5 56l sl 3l (SIS e ey s

Ol e Oldes Oldan a5 Dl:— o ils ¢ g s dSEils g )LAT G5S3 (6 amedils (U shmn oo 5) .38
m.farhadian@umsha.ac.ir
.Q.ﬂ' COldea ¢ Ol Jgﬁ C}lf— NEH QNJJL,\@ 0 ISESNS ¢ é\ @F QNQL,\@_: ;;,r.,\,\.g.a ajjf )li}t;ﬂ\ LY

Ol Oltas ¢ Olen (S o ke oKl ¢ Codligy 0aSils ¢ (gl @b Sl dige A WS Y


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

OlSas 5 Obslsp e /YA "*"9§

et cblis asliy cidu 3l sy Cua sdgal Al
oledlbl SOl Jolos 4525 Ghs,y « L j5aS (oMb (oles o
Sl o dnnsge slajline ool 2 (LIS (i gt
slalas bl s adllas cpl o 00,18 colaiwls g0 (S ol
2 OIS @lid ab] (5 Sl lie ¢ a5t
OIS a3 elul g 48,505 b5l 090 Jlte sla Lo
Lol alie g Jlome slaJlo jo oleis bl olidl ol s
o 5l e ogmas o ¢ oaiall)l o il oS b )lse
Blas> a_ ol p 09—

S D)y Dyldd oy
Sl e dnge odlaog b, 3 oozl [y ~5‘\]c~»|
Sl oS g el a8 515 GBS g0 calisie Sladllas o ISyl
DNV Y]l 03gr (6 s ks olils 3 Cusgame o ol
o 3 a4 olows pae Lo 4 ‘)!w Jsl 0,504, 31 eolazul
pae Jodo a asllaes g0 5 )5 slalae ;o cnlin J oS
Sl T gl slapssl JlS g phiie Bilses 292
Las)l Jh B lao Ly dagalee o as pdeld 5l oleeg, S
LY GL“LN )lS Ja.«-.?bo ‘_’,J}i.m.o ;YBMA sl o‘).o& @L@wdjm
09— OB Gl (i 2l Slolae anje cSb
DL )l oo b agalse
Ol oo et Stz 45 (g Uy 2ol S o
Sl oas asl)l ploi s cblas aoly alizes sliml i )il
ol e il b 55 s S8l i s
Q—l = Fi Jslge oged Blod blas slhls Lo (o pslas
Sl Jalse 28,5 18 50 Ly il it cdlay o515 S
Sleslaiul b ol 5,15 oleas cbles aeliy cabise slizl alos sl
Joce D¥lacial (o eSLS conlizie Sl bbe ygums 5, Joo
S e oje cul po a8 Falonl sla gy 5o oalo Ll
Ol st Solidny (o0 Sy Oliee LS 5 uos
3 o Gliee Jie else 3G cos 1) 1,515 Lleis asbial
O oy wles cblas Jilog 5l eolaiwl ogo ¢ agalge
oSS ccwlie aliblsee Joo 5l oolaiwl b UK (500 g
Cdld Sl oy90 Job jo ole lid mulis ool 3 cw) 0o e
9 wbwbﬂ ))‘)) 7 o)L).:l L @‘5"““’ AJLA-MJ] ).u..:.: J.AL..M.: ‘5..»..\...:
A oed Sy Gl plond cblas Jilog 5l eslasul 51 5o

50 0B sl (p0S Sy Gl el aldl jmalS oIV e

doddo

Jele S e o Lo 51y Jele cn gl plyis 4 oo
cosl [V ol o agalye o0 L5, jo s col sl
208 51 S5 e lom ragd Dlge @ o 5l LA gl
5 o=l oy cdl e [Y]00,3 o Cguma (50l g8
b e haco 515 oliee dlaxl soaxie Jelse il v los
o950 kol 5,LS il sla,ld, 5,5 Al cope oS
)|)_5 )li‘_.w JL@:.«._.M)‘ ‘c_s"‘?"‘—"“ o blas J)L.wj )‘ oolai__ul
aog b ol ablis blog ) elael oolizal [¥gY]s )l
lauo b agzlgo 0 oolatwl yloj o g ol Gl Sauals ol
by Sloo (Saals ol glatdasdo B jabas wiles o
cbli> adly [Flass Lmals bows ¥ 5l jeS b 1, iblas
Ols—e ay Hearing  Conservation Program (HCP) /s
slobioe )3 pled S8l 59 5l 65Ky Sl (n et
ool izl 0gd oo Cguoe jlore a5l o slas Sl 6,8
5 it Lo Sl s (il Jols aaliyy o)
cbla> Ly 5l eolatwl (o) 5L o3l doo b pae
les b g Hearing Protection Device (HPD) /gl
o> £ 5] ad olord Cdl &Sl 4 azgs Ll o515
A_AL:).: LT‘”'?U)J‘ 9 @‘)LY | wﬂf)b J.)LB)..\.C 9009 (gmac
polde O )go 4y Ll oo )5 baze po (15 oleids cblas
&5l 00,5 S8 yelas D90 9 (5,50 (el g (2l 090
),.,i_; Ol 000 ylis oleids cblas anliy oidu il liee
[Pl o515 5o aleis cdl sl 5l 6 pfinn ;0 aslip oy
@yt Sblis sl (o 3 Qb5 sl 050, (aix
5 oSS wleis cdl e dnlie Jold a5 cosl oasasl|
B9y a9 9 S5 095 b lert cblas asly szl e
S g odeld olard aliw] alle Ol s sgome Julos
sl lo ;o olgd bl jo il ol b ol ,5,18 sy
s ol oS sla ety 5 o jlae b ] auglis 5 Jlsze
IV el 15 ol s lasli] o dago drogs (ol

OB 5ol Jas 5l (G2 alprd <l pend (l)Sen 5 55m,
48 Joewd Ve VAT G o 515 o 50 3l o
ag>lge 10 (IS LS jo gleid codl ge i aS ols lis s
ey Do LS Al i e lalos 5 Conl 0o ,s 10/R
a gled cblas Ly sl oolaiwl i g lao b ag2lse

GBS0 s 5l b plerd Cll Gl 1 g e D jge


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

g P il e s e b aglgn s 15 algis 3l e Jalss Sy b

@l 53l QLIS ol plis cdl ke (e e
L agzlon g Ld codled plxl 5o cel VF Plos oo
oddd oy o lailiwl sla a3l eolazwl b .c8 5 & e las
Ol 2 NS 30 g Saldloe jiie SO plge 40 S5 (o S
053] @S i Sz 0 S Dol (S gty
Slez ol gles cdl sanails jlas )l oriw glsd
YO 5l yieS ol oleds 2l . Sileo a5 0y )5 ool cllage
les clly, YL wlab o S oleed cdl 1) b ows
ral_’>u‘ U_P[\A]u_w‘ 009_95 ‘H)M H 9 AJM ‘Ja.mg.».n
Sg-g pae b 929 a5 Joe Hlais ;g0 deliy iy i elly Jlow
03,83 Hlme an a gl bdgy I,5)15 0 gled cdl asle
Sace S LS el olybl e Jao &)l g .cd 5 el
Obey Sae Job g @ IS 1S s 6l 655 Ol
ol b Jlw cws p (IS asle) ded codled 5l ond g yu
Woliing ol asllas ;o 050 ,5 (ay,a5 laio g0 dulics €434
‘sl.v.w g.,u.”.aﬁ )‘ o.\.wd).».w uLO) Odw J5b B ‘_,’.>|5.».w cal S99
e 65 Sleyoyge Jsb yo alyd él as)le slml pas
REEER SRR I J

ows jloslewl L laco L 1,515 Las agalse b
S SHlaily jguS colw 2237 Jowe B8K w8 i miwlas
[ d‘L!a“" L:buT G)U 6&0&‘ 399 QLJS)U 6"9"‘“’" a=>b
5 bkl cg> [NAles 5 &g 1SO 9612 o st
Eo i 3l Jmd ¢ Dy g 50 L (g Sosladil mlis oo
0,dlS wlas Hgil IS ool eolaiul L (g 50 5lal
RV

Joe 0 pmio oz g, 5l eolatl b adllas 5l Lols cledsl
Jome 28,5 )18 Jelos 5 o 9 )50 ST el Dbl
s oS 5 3 e Gy rmly 0SB celine Db
Joe SO LSS Jao il oo iy loy o b st Sl s
3945 0,8 o0 Yl 50 0yblie b A5ln ln |y s ell e
58,5 o a8l Jow s o )giSlh Sy, b oy sl pite )]
=) S yg—e a X ‘579_«09.’ )_a.b.n 6‘)4 o).'ol_>u: GL: A_L:ul)
Iy lew

At X)=Ao(t)exp(XB) )
5o ilel Sl 53 s gl 4 el S8 4 oY

@9 A led Sl e 1 F5e alise Jelse o9
eyl aso il e sl DN Flams las 1) Slens cbla>
e cblax Jileg 3l eolaiw! alex I Sles cblas asli
lo e Slas cul 5Ls 1 5L oled a8l lie
Bi> dgzlae 10 glocs i g ol w alex | FalSlon
b 9d 00 Ojg o Eedge Coenl 4 amgi L .[\\“]oa)f
el ol jo Jels 15 as 6,15 anld O o slanllas
S AYL LSS L agrlse 5o slao 55 5 anils angy ol
ol asliny ol Jdow ploul b canil codiaing jlre o>
TS sgrlye bl slo i i3l o ] 01,58 s
Flws sloslaul g K Jloxwl ¢ Jads 535 anl alox
asdllae 3l Bas elwl ) 10 085 i (69,8 cbl>
30 0L jo el cdl a4 Ml o,ble Sy yuss pol>
SO pjled Al SG 50 B en B 50 lae b agzlse

3 089
OLOLS 51V (5 ansdS) (S )b (29,5 wa axdllas cnl )
a5 ks e (KB pilsl Al ()15 Gy o510 Jels
St agzlse (e a8 Ll (b izen o e Lyl
el BT 5 alllaes 0 izl o b Sl Ly i
dnge Joallgios Bk alls Sgo ol p (e 29l
L LS el o bl Lo

S )I solaz

oyl ol
Jlas 15,5 @l olens cdl s cy> Mevox oS,
clasis [10)8]cs 5 0 s 0 )5 Cugs 5l an el ) F
sl oLl S Jons 3 age; slae 51> 5 Soass
Lo el 9yllin] (o g slajlne (bl 2 (i (2219
AT RVPCER SN
sbayld; 5 LS (lid agzrlye (0,8 Sladiin (o) p
S cblax Jolog 5l eolital S 8 pae alozjl il
Sulgol (Sip Ololas onigy Gilgw cnalive 5 axlas slil
2 e gyt mll el ) e 5 Oye0 oS
2 G5 m ply s Sl e Siln oS50l sLaa S
albw] o Sle 55,2 B s oo el oo e Xove sla uils
5995 2T oo dpogs o lailiwl b Gillas (555 90,0 olexds

[\V]&:o;w.\.u li:),a]@uac)z& ¢

WWAK 50l O o led o) oy (145 > Cubldg owikigs alowe


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

Oan 5 Obsla b o e /8 hg

1S SIS 5o aled cl Ml o, ble Sy (uizeo
)_>‘).> \iNg .\_vQ)Sk;A oolawl &5}{_) )_i‘é}_)&lﬁ? LS"‘J;
30,5 oo oolatnl Bl ul go5 sblas g5 5l aS 0gy SIS S

s 3l e O1EL Ml o bl e sla it N Jsax
SIS nlize o bl Jae 1 eslizal |

s P o .
value Z
] B) bsem 5,
Y/ay /+¥1 VoA S Jas &
| - - S
V/01 YLV 88V SN &
5
\ _ - ile ol bl
A /VAY +/eQY & Jleazal
Bliew
\ - - S
Y/ /o7 VY (,.JML o350
. _)\ aalaiu!
\ - - e Ll
vf‘);-;

LS (2loids pls cdl i Wosls Judow &y 300 ulul 5
el s S v sleels )l s Lo (55 pewcsy
o an o D9 b s plis aST edls I8 ol
Slimaly jo o0 dad S LS 4 alpd Cblis adly (o250
52 SIS sl Sl ) 5o 6 Sty
Syl Jos ol s saiplxl Judoo b asllas ol )0
Jlesicul o Jads 95 slo pusin a5 0l o0ls lis (WSS cnlite
Ol o alyd S blax> Ly 5l oslitul ogo0 43 5 S
=5 plynd Sl Ml o )blive Sy I35 3l (sl uiie

il e s

L_..L?u“ 54—')‘7"‘&6 > 5Mw)§,b)apva|ue<'/~(b c\.._‘?)f
250,5 oolawl SPSSIB lsdle 5 5l Leosls

aisl

OB L agalae jo aelu A glas Joleo 515 ols las s
Sod jlre > azgi by ced VEFAB ply oy 5
Glo L agzloe 10 oy olS,15 50 Jelis 1,515 alS las
e [NV o jls 1,8 Ml 5 5508 jloe 0o 51 5L
Jlas Lo aslllaes g o515 1o o (5 ool zulis 3o
wels A gloco Joban 515 e 45 ol Lt 42238 Jlo 1+
ol 0395 s AVE IV AB 1y 1S s o515 aglga o
O 3 O ) led cblis slaasl sy (65,54 &g p0 oS
o sl bles

OB o et il 4 Mol o ble S (S Sux
LS il s g sl pite adllaes,ge Lol S5
g5 3 2l cbliz abows 5l osliinl 092 g K Jlosn
55,5 I 5 e it Ol 4 (it il abog
Ve ey 5 A ol i Lmesls el 51 Lols golis i
S Sy Do Job ,o S FY sl aslllass j90 58
YAFEUA OB Ll il Sl b Lo jge oloids
VWIOKTIY OB olyid ailin] Silos L 3,515 Y9 4 aloads
iy Ly 5L 3 LS il e el oy
ol s LTS o 5 Sl VIVEAR 1l ek st
g Jlo VOEY ol ot

L oyite wizr Jolod 50) Jguzr )0 oaddill i b ollas
it g5 slapite SIS calite Bl e o 31 olizl
o 60,8 blix Jolag jleolisial 092 5 g4 g 5 Jlositnl
e (gl Sl Ml 0,blie IS8 5l sla it e
TRV g

oS ol i uSLs Blite ol bl Jos 5l Josls mb
Ve 6 s LS 5 et bl 4 Sl o bl S
sy Sloj )90 Jsbo 4o 6K 8 LI I St wo o
2 lpd cdlan Sl o blbe Sy ol 2 ogdle w05 ik
Seils it S 4 50,8 cbli by 45 1,55
Cblis blag 5 45 g0 LIS ply ¥1) w50, o solizul
Sy Geized 3505 (oo 00liiwl Ay )00 4 (5055
S em Ol 4 aS GLEE 0 alsnd <l e Dyl o )bl
2 O Glae 4 85 00 (SIS Rl VAT ingy Jels


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

g B il e S s e b aglen s O1EL s 3l e Jalss Sy b

Ml Sty oty cblam Lilug 51 G5, wlaiels oslicl
ki Speo a4 SLE L alie o ], lens il oy
adllae ol ools ialy 8l ol ans 1 30,8 oo enliia il
cbili> Lyl 5l ehate ooliul 31,5 sls LS 5 ooy
I Ol i Al i (o Sy e 255
ol olSes o Jyis aslllas comen [V Fload aily pals
Ol g5 b plgnd cblax Lilug 5l plaieli oslawl a5 ol
yobany ailgs e oolaiwl ey Goe 5 oyl Gloeo (Saals
S G 1y il als shio (FanlS o (slalamdlo 4
[flass uals Jrgws ¥ 5

doles 5,15 a5 ol (slalowy oot clilis alews (g
Aol Al Tao b agxlge 10 pgloe &ygo as o] 5l eolanul «
W55 65y Ol el (o) 5 (0sr e o Azl Lelse
==l s bl spzs ol (oo cblis (g 515 sliel
plaie oolaiwl o ¢ (00,8 cblax Jilwg ple LS 50 colatul
Jedloe ol o LYAGYYYPlel 38 506 Llug ol 5l S,
53 LSepol (it ctligy 5 (oimal (Lo syt et 53
Sl (g e il gt CBli> Jlag poga
sl 5 10+ 1y 5y IS gbe Syl e 7 VO 1, Blo ] ghoo
sl slao (Samals e /¥ | (o le) oxili o
Ivalacl ooges o491, oassle Lawgs

9o an OS5 ST 6l Sl b anlie 5o SLe
S (o g W el LB 55T ) S 5 Sl
LU 5 el ogdle wo)ls oYU s cblis> &0 IS sbay
@l il ol ssalie 5 osli ol oy oy o)LL
pr5 slabe sl (99 cliol aloxjl (placgsgase
osliil b U35 5 sl iS5 50 1ieS  Sasals &0
I =l (ol Cosgasme it 55wt (590 9 Sie
s Sl (355 S ) Gl e (ol 8 0 ol
A4S Sge , ails svalis b 515 sol> Coons 5l a5 o
Oals o] (Sarals @08 0,55 18 (555 S5 clie j5bay
Iy - gvalest salgs

Cdld Jobo o leid cdla Dol o blxe Sy ()l
£ OBl i olae )R 1SS e i
565 Pshn 31 095 o sre 5yle] B el oS 0 (68
codl abwl Sl b o) Kw o515 oo s a5 ols olis
YIA L ol Sl (il Cad g el as 0 VWY L ol
s Jlonil 3G 55 (6,500 bt slamags o [¥]eal
oa—dosls i 1,5 LS sl plod o8l i
IRAAAR AT IOW

leis cblax Jilog 3l eslaiwl 095 g Jad £98 (sl o
aS sl gled cdl 4 Ml S,y 6,105 ,50 op 5 i
OLSHLS 0sm o mme 5 (g kel Ll el (6,135 51 ylsee
Sl aiS S8 plelid )5 Jold B ses o5 )5 oy 28
Cdled plonl Golce cle an dz g b st oy oS
L cels 51 58 il aglyn o ofiln cslls i
Sy blod 5l as )5 ey (LU aglie jo a5 s las
ol lad

e i S L gzl o slao 15 el 554 p3Y
O 5145 005 o gmrme (lgids Sl ol [0 g slo o
S ygmd (o) dgd L: [Ya]w‘ o..\.lo)f )lS.J u.:‘}w p&‘).’
Ol (b L azlye )0 o 515 Gliee By 2 a8 S
S jlome a1 YL oo e a5 0l ool ylad aadS
OO OlSe 5 0SS aezlee 55 Sl (e o Y &
@ s 5l e Glies Fohaw 3l agalge oS Gl byl
3 leii cdl sl ol jo ouiiS aldlas jitie SO lgie
Lo pxiople 3l paas o olen U 0o 55 blod casddl)| Jowe
e Sy 500 Sle 4y oged Sglad (g iy Gliebl b
O o ST Mol b s j5e gl iie S50 gt 8l

Gl 0035 5

WWAK 50l O o led o) oy (145 > Cubldg owikigs alowe


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

St @l el S5e s sl pate 0,ble S,
S5 ol S Y f Wl oo g Sl St LB L
2 les wal 3 ) olpid cblis 4ol o)1 gbial) jo (o295
Sl oS 5 e 5l szg pos 4 az g b el
slgi oo sy nl e lsd cBlis slaasly L2551 L)
10 451 g e gl |y o B 5 limedsl L5 ledbl

bed sbml asbiy o9 23w Bl Gliee (ogax

s Ly (o8 5B g5 4 Cendlyy ST (e oo

e |y (2lends Sl 4y LM Sy ol (ol agzlse
SRl S plee Wl oo siailabs (g, cnl Golel ol 2 waled
335 wgue 2ol Cblax asly (L2505 el S Snbe
ol slsly jo 1) gaute Sledbl HLulis IS 5 olae sl g
A 0lg o 398 Jde (5,55 led oloul el y 90 5
OS85 Fse i apzlye bl saz 60,505, Olsie
Mo g S Ojse a1, )15 5 AU @l o)l o

1. Aliabadi M, Golmohammadi R, Mansoorizadeh
M. Objective approach for analysis of noise source
characteristics and acoustic conditions in noisy
computerized embroidery workrooms. Environ
Monit Assess .2014; 186:1855-1864.

2. Aliabadi M, Farhadian M, Darvishi E. Prediction
of hearing loss among the noise exposed workersin a
steel factory using artificial intelligence approach. Int
Arch Occup Environ Health. Published Online 19
Nov 2014.

3. Pouryaghoub G, Mehrdad R, Mohammadi S.
Interaction of smoking and occupational noise
exposure on hearing loss: a cross-sectional study.
BMC Public Health 2007; 7:137.

4. Neitzel R, Seixas N. The effectiveness of hearing
protection among construction workers. J Occup
Environ Hyg. 2005;2(4):227-38.

5. NIOSH. Hearing loss prevention programs
(HLPP’s). In: Occupational noise exposure: Revised
criteria 1998. Cincinnati, Ohio: US Department of
Health and Human Services; 1998.

OlSas 5 Obsls e /Y "*"‘§-
'y

it b et 5 5,555 4 oo ol Jon bt b
o Wl Sy olS Sz ISE gl cbli> hlug
Lol 0392 (65978 Sl o1 (nl o (B plgrs 8
S alyid 4y Sl aazs bl (sla loges Joloo
obloe Sy (e 50 5,5 cdld el Jlo jlas ols
(Sl da L5 S S5 (sl ke oo a5 colinds o St

S 6, adln az o cul ol saims ylid a5 o4l g2

0555 9 Jad g9 oimg an e slajiie Sl sl oe i
asyle 4 Ml o blbre Sy, 5 69,8 cbla> Lo 5l ool
] 00 ).a.w.u kS"M cal
o Lados Sl 5l S Olsre @ (S S5 Joe
o Ml 0,blste Sy o S5e Jelse (55l i jp-late
00 jgmmile Olanline fyogei blad L calis sladslins
)'5)_3 LS_MA)) u,_».u)é U] wl...o Q)SJ-Q.CASQO;w [ meb
650 sblage I8 5T Jalse pgas o sleid il welig
odewy Sl an (o)L 3 wlule b agzlye 9 JSIN By o
SO 5 b e lpae o3loolST cga [YY ] el

&lw

6. Royster LH. Royster JD. Important elements and
characteristics of hearing conservation programs ,
and determination of their  effectiveness,
Environment International. 1990; 16( 4-6) : 339-352.
7. Royster L. H., Royster, J. D. An overview of
effective hearing conservation programs. Journal of
Sound and Vibration. 1985; 19(2): 20-23.

8. Ribeiro M, Mauricio P, Teresa M. Prevaence of
noise induced hearing loss in metallurgical company.
Rev Saude Publica. 2005 ; 39(2):20-25.

9. Amedofu G K. Effectiveness of hearing
conservation program at a large surface gold mining
company in Ghana. Afr JHealth Sci. 2007 ;14:49-53.
10. ANSI [1991]. Draft American national standard:
evaluating the effectiveness of hearing conservation
programs. New York: American National Standards
Institute, Inc., Draft ANSI S§12.13; 1991.

11. Adera T, Gullickson GM, Hefer T,Wang L,
Gardner JW. Should the audiometric database
analysis method (draft ANSI S12.13-1991)for
evaluating the effectiveness of hearing conservation


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

programs be accepted as a US national standard? J
Am Acad Audiol. 1995; 6:302-310.

12. Simpson T, Amos N, Rintelmann W. Effects of
pre-existing hearing loss on proposed ANS| S12.13
outcomes for characterizing hearing conservation
program effectiveness: Follow up investigations.J
Am Acad Audiol. 1998; 9:112-120.

13. Adera T, amir C, anderson L. Time trends
analysis of hearing loss : an alternative approach to
evaluating hearing loss prevention programs , AIHA
journal. 2004; 61:161-165.

14. Davies H, Marion S, Teschke K. The impact of
hearing conservation programs on incidence of noise-
induced hearing loss in Canadian workers. American
Journal of Industrial Medicine. 2008; 51:923-931.
15. ANSI. Criteria for permissible ambient noise
during audiometric testing. American National
Standards Institute, New York (ANSIS3.1- 1999),
New York; 1999,

16. ANSI. Methods for manual pure-tone threshold
audiometry (ANSI S3.21-2004), New York; 2004.
17. American Academy of Otolaryngology (AAOQ).
Guide for the evaluation of hearing handicap. J Am
Med Assoc 1974; 241(19):2055-2059.

18. WHO. Prevention of Deafness and Hearing
Impairment. Thirty-ninth world health assembly.
World Health Organization, Geneva, Switzerland;
1986.

19. I1SO 9612. Acoustics - Determination of
occupational noise exposure Engineering method,
Second Edition; 2009.

20. Klein J P, Mevin L. Surviva Analysis
Techniques for Cencored and Truncated Data
Edition S, editor: Springer Publication; 2003.

21. ACGIH. Threshold limit values for chemical
substances and physical agents and biological

exposure indices. American Conference of
Governmental Industrial Hygienists , Cincinati:
2011.

22. Palmer KT, Griffin MJ, Syddall HE, Coggon D:
Cigarette smoking, occupational exposure to noise,
and self reported hearing difficulties Occupational
and Environmental Medicine. 2004,61:340-344.

23. Mizoue T, Miyamoto T, Shimizu T. Combined
effect of smoking and occupational exposure to noise
on hearing loss in steel factory workers. Occup

ﬁ' AT s e S s o b gl ge s OIS st SOl g e alss S o5

Environ Med. 2003; 60:56-9.

24. Nakanishi N, Okamoto M, Nakamura K, Suzuki
K, Tatara K. Cigarette smoking and risk for hearing
impairment a longitudinal study in Japanese mae
office workers: alongitudinal study in Japanese male
office workers. J Occup Environ Med. 2000; 42:10-
45,

25. Ahmed HO, Dennis JH, Badran O, Ismail
M .Occupational Noise Exposure and Hearing Loss of
Workersin Two Plantsin Eastern Saudi Arabia. Ann.
occup. Hyg. 2001; 45( 5): 371-380.

26. Morata TC, Fiorini AC, Fischer F M, Krieg
EF. Factors affecting the use of hearing protectors in
a population of printing workers. Noise Health. 2001;
4 (13):25-32.

27. Byrne DC, Davis RR, Shaw PB, Specht BM.
Relationship between comfort and attenuation
measurements for two types of earplugs.Noise Health
2011;13:86-92.

28. Nelisse H, Gaudreau M, Boutin J, Voix J,
Laville F. Measurement of hearing protection devices
performance in the workplace during full-shift
working  operations. Ann  Occup Hyg
2012;56(2):221-32.

29. NIOSH. Criteria for a Recommended Standard:
occupational noise exposure publication No. 98-
126;1998.

30. European Committee for Standardization (CEN).
Hearing protectors—recommendations for selection,
use, care and maintenance—guide document
(Standard No. EN 458:2004). Brussels, Belgium:
CEN; 2004.

31. Solano JC, Gracia Al, Felipe Al, Cavo ER,
Prados AP. Cox regression model of hearing loss in
workers exposed to noise and metalworking fluids or
welding fumes. An Sist Sanit Navar.2010;33(1):11-
21.

32. Curhan SG, Eavey R, Shargorodsky J, Curhan
GC. Prospective study of alcohol use and hearing
lossin men. Ear Hear. 2011;32(1):46-52.

WWAK 50l O o led o) oy (145 > Cubldg owikigs alowe


http://johe.umsha.ac.ir/article-1-79-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-30 ]

Journal of Occupational Hygiene Engineering. 2014; 1(3):37-44 --;\L\g
Research Article

Risk assessment of influence factors on occupational hearing loss in noise —
exposed workers in typical metal industry

Maryam Farhadian®’, Mohsen Aliabadi®, Reza Shahidi®

Received: 21 July 2014 Accepted: 20 October 2014

Abstract

Background & Objectives: Worker exposure conditions such as noise level, exposure duration, use of hearing
protection devices and health behaviors are commonly related to noise induced hearing loss. The objective of
this study was risk assessment of influence factors on occupational hearing loss in noise exposed workers in |
typical noisy process.

Methods: Information about occupationa exposure of seventy workers employed in a noisy press workshop
was gathered using the standard questionnaire. Audiometery test was performed using the screening audiometer
(Model-Mevox). Afterward, the collected data was analyzed by using the Cox model in SPSS software.

Results: Based on results of the developed model, the job type and using status of HPD were most important
features to induce hearing loss among workers. The risk of hearing loss among workers with the intermittent use
of hearing protection was 3.1 times more than workers used their devices continuously. Relative risk of hearing
loss among smoker workers compared with non-smoker was 1.1.

Conclusion: The developed model could determine the effects of workers’ exposure conditions on risk of |
occupational hearing loss. This systematic approach can be considered as a helpful tool for determination the
effectiveness of hearing conservation program and provide useful information for the managers and
professionalsin order to revise the existing health programs.
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