Oleiol Sab 33 0 35&alS Alzo
\WWAZ olasG/AD e)ln.a“n/f._zb' 9 s Jlw

(i i g 3 148U Arw i WU Wl S b (g o g0
oo g gw 31 (Wb (g B (5l 9 (w399

FF el Loy s s 13155 T 5l95 (6 el sz g 553 TEB) 01 oo 15

Oleal (S pole oRisle Sij (goaSiils w5 olS g (5eS idu Loliul

95y allio

AO/FIVFiedl 4o & ,U

Oledol (g pole olRails g 5 55 5 (555 Laastie di A;/‘C/\\:us)-.’.-“:t &)g
Oledal (S psle olfasls (Sipy (goaSils (g 9 ol 5 55 5 Ll
o>
51 edlazwl b ) 3l Oleyd (sslews L’):{‘ ‘ol (sas Ls"?*“" aals cde u-’)"é’L" 3 slwo 9% | sdonde
OB gl saallae )3 sl (655 Gy JB ()95 pasdS Cap Fusles pasuil lagby,
N8 o 90 sl ol 3355 o 3 (BHFA) aidly annsgs (YL gla S8 L (5 pt0g20
3y50 09,5 1 plwl ool 3 WAY-AY (elo Jls 3 &8 302 155 42835 23S o 55 1 o8 allns ) | sl g,
Jelse plo & 8391 (o slag ol g JUV =00 (o bl 5 o p Laes 3 JELS SIS 350 1
il 56 o (5 a s e i oyt 2y0 T a5 03,5 201N | i nl gt
Syl b oSl g Jb gy (585 5 ey 33t 1y o g o b e (gl &5 209y s
5 paired t-test o t-test g kel (slagygo;l b bl gylol oo 60 gy EHFA 55 ¢ Jgone
5 plol SPSS 158 o5l eolitl L (e sl § (ygoo ) (Siarald (sloygo]]
035 lsid glinl Sk Bl 325 095 12 o g Sy SaBS G slosine BB | slaaidly
58 > BT (p iy 5 39 Sald 09)S 5l SVL 6y dne sk 4 a8 pled 3 390
alaly iy anls g 5y90 09)5 93 o olgid sailisl p esly w5 (o b e V8 KHz
g2 )l g8 VA O (gla uilS )5 55 Laid )50 09)5 IS (el b 2lsid slaailisl
ol g b 4 e b 0g note BB 3,90 09,5 50 lsid Wil (ke (39 YL | 1 g S AR
ol (o)95 pasuls ) 4Bl dnug Vb S5 b s ytemal I plgie Wl ol Jsens
2,8 oolaiwl oo
S g3l Bl drmgi (VU (il 3 b (5 phogad] o g por 1 (WU (g o5 | 1 g0lS (51
sy gLailiw] (Jgone
V| iGbxis sl
Vs Jodo olaws
V|l laged dlass
A sxbio sy
Ol (Sb3y pole oKLl i 5 9IS 5 (D55 (i Yol €B) doyes 3 |2 ) giuno Bikiwn 93 (w4
E-mail: rogha@med.mui.ac.ir
11

VAP Olsls /AD o 5lacd / oty 5 Sy Sl — O] (S 0dSCLS15 dloms

WWW.Mmui.ac.ir


http://www.mui.ac.ir

Olylsan g gli,y ula ygo yisa

Sy adlas ol Gaasiie boeslie 4 x5 L
el GE Y o L oS 8) dals 53550 055 50
Vom0t g Godsdows 53 5 3,0 WOl (galS &S s
Sl s wsse s Ol e Lss Jl
S aslse QL) baw 5 ol plnsil (Slags ey 550
Ol Gl 5 o &S rlis gl IS G 01 S o
by csle A Ol G5 cad 5 bws A=V
Lds obslesle sslas g,

Ll anb (6 sl canlllan 3 5 sl B galS
(s Gl B8 e slagolen el
S Slas o Glss (el plsd el
lagls Sleslinal (S Glaager L3 5yl )
sl ol o Ciste el 55 SuS 55
o Sy sSsil saglee A2 GBS ks
VASYY Blas 51 )0 05,8 513l immen g Jo
Do 53 S el sl il 5l 1S sl
Al o8 S s by slde s
LI |y 1ho 5 ey Sladaes 3 L il

oo 3l oslinal b (53l slagibesl gads
Sl Al ¢l>,u'| Y\ v Jiae Amplaid dUKS g3 20 5]
&'y s TDH-A9 §ssda 51 Jyane (6205l ol
Sennheiser HAD 200 ¢ sits 31 Y4 385 5 b (6 5o 50
. eslaw! (Circumoral @j 3D

EN60468- (slas, bkl b olls eslinul e g
oslizl 3,50 O a5 2(1997), ANSI 53/6(1996)
casllze ISO-389-7(1996), ANSI53/6 slas jlsld L
Sty & ool Cows 4 | OLL il
Jd>3 SPSS (SPSS, Inc. Cheago, IL) ol SIle 5
olel lad o3l 5l edel s 4 SRR &bl
t- 5 Paired t-test ((Glas Ol il 5 . Sle) oo 5
5 med Omyn) Steen glaogesl s test
A dolie dals 55,40 058 55 3 (Partial

OIS (4 g 5 rdidladacy 5 (ST (puilS 8 L (5 4o gaul

dodo

@t oS e Sald ol glhe 5w b les
sl 2 oAl gt (NIHL)  pae o
L oosg ol JlBs oy by (V) cwlos
el (658 i BB s b slaobe s

oo el DM Ly a5, L)
Jdd Cob o 5wy 5 a8 el
sl s s edd e [Koe 4 NTHL
Bl gl Comal OF 51 S St s B3 b3
V) el

Sl 3550 53 (S e ssl el sanlllan ol
2 eled a5 o s e Ll
el V4PV JLe s Sataloff law 5 VL (gla 508 5
L s mepsl 5l Fillipo JAAY Jle s «F) As
liieS sadsl Whe 0130l sl VL LS
D3 Yo dl s (%) 58 eslinad Ol 01 S48 s
g 0 selbKea 3 Wang Lo g oS (glasllas
o038 oeses » EHFA 5 8l e
5 Sorm Yeo¥ Ul s (0) 45w, NIHL
slsr Sos Silon S el L LS
e 3 gl 54 53 BHFA 138 o5 o3
ol 1o 5 e Sl G5 8l O e O e
(P) 55

23 s s Olas 5 VL syl 4 4z g L
53 BHFA 25 ey g anllln ol cin) ol
B AP NP TR A R PR
e ot ol il )

B w95

NadiS s Ses g 5l adle o
sbdle b a5 LiL . (Retrospective cohort)
S L ol Slasles (6 e sl i 53 WYAY-Y

el 0 fbu‘ QL@.M\

VY VAP Dl /AD o 5lacd /@ty 5 Comey Jlo = Ol (K 0dSCLS15 s

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan g gli,y ula ygo yisa

Jald oj; BE] LLJ)\ Lfi‘ (ol 034 Js‘}a &‘jw
OV o) s 3590 05 5 5l S8

Qals 3550 slaoy 8 gl fid 8l b g Sacen N Jpux

i s s 3

33 Oy (Sad 8 Oy Sad g 5
¢

daliey S 350038 S
+/00A JJFF q
«/00Y /YA¥ \e
«/88Y ¥isal /Y
VY “/YOA \Y/0
+/VAY vy \F
CNE «/¥A¥ \&
VP /FOF A
VY E Y.

3lee plu y3 g 500/00 c]e.an Sl gme byl 3,00 ol 53 L
A edalive v/ CE—H)})‘}L;:&A byl

S 3 Jlo VIOEYNY 5,450 055 53 )5 gails
o Al Osen S 050 K8 @
il Gl il 3 53 3550 058 oIt slaailan
Galaly 45 A o3 5 A ens WOl S gaile L
S5 5 s b Ll sl LS el
(V) sl ls oma 55 8T 5 VA P

A)_,ﬁ‘_;ua";‘;ﬂﬁ 643\2.»15:...?@." J}-\?
Lol L gabl b il gl uils 3 s

P value Mw}é gt
O

XS OAD q
50 /NaV Ve
DVATAR v /2 AD VY
YV oA 1Y/0
YO 3 V¥
/eTE CYEY Vs
ey O YA
v/eYS /Y0P A\

el Bl s o 5 Olesen 30 o) 0 8l 2

boary bV a5 e plnd gkl

OIS (4 g 5 rdidladacy 5 (ST (puilS 8 L (5 4o gaul

Bl
Sl s 30 dald 5 ,4e 0 S 5Bl eles
oo YA sall 63,8 5 JLYY/A 5500 05 S o
Ol Sl ay Car S S dala oy S 51l
03,5 S A zobs aalles Sl S5 s

AP AY Gl b5l S 4 8 S op 240

s 8 3 ol s 1 5 sl .C““Lf- 5 SYY 5 A
W C)l} axJlas

b FAASANE Gl 4 sl el
oA Gl e pasael Ol 5 Lol
S R R e

Yoo 54 lasls s s hid oy oy S o
5 el SlaasS o Llaime SO ek
53OV 5 0 S P Ole) A edis
Cly i8S uls e O] Ll o3 S
A edis o

05,5 33wl gakal Slas Ol sl Sl
teeglio € )lal 03051 oS @ 5 s il 5 5550
b sl 3 ples 53 3550 05,5 ol slaakal as
() Sl gad) s dali oy 8 5l i ol gme b 4

50

“ el
e

0 Ll Ll Ll Ll Ll Ll Ll 1
9 10 112125 14 16 18 20

dald g 5,90 sl B olgd aailinl (Klke N ls gas
Cilises gla uilS 5 s
b o Sty gy (Stred 03051 S
0 als 5 s s S » sl slaglild
J.al.c S U esls QLIS S alisee L;LAU,.JLSJA

d@bﬂiﬁ(bm}gﬁ qu.J )Jjejjfj.}jkjéa,w

VWAZ Ol JAD 0 )las / ooy 5 Gy Sl — Olgios| (S 5y oS3 alons YA

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan g gli,y ula ygo yisa

OIS (4 g 5 rdidladacy 5 (ST (puilS 8 L (5 4o gaul

L;;wdjﬂjmvyb‘wéuujﬂb).a

5 el okl Lols 5 e LUl
03 oy L;LAAJL:MT u,:fal.:» ol ganllas s

N FAAS NG Gl Ll sl g0 il W85 0
6l_hdﬁb_wi&:<;l_:ﬂmbj_{;6‘5‘}_ﬁu_ls.l_;))w|
LS 35l 508 b e OY IS5l o gl
ejj_f‘_}:vjjoq‘)‘w‘}_fvo‘)JJ}_;J;ﬁj_‘L;\\c
kS VP LulS s Sl (0A/4Y) Ll

S FadSY Sl i

S

YL 8 5 L (g e gnsl sl eslanal &S cpl 4 kS
SSNIHL o555 jaseis 3 (EHFA) ol axw s
33 s el w5 13 a0l s Sldlas
(V=) Wlos s Jige 5 1 O 35 S35dne 3l 5s
ol S NIHL ) G b ol sanllas
S S 2 L (g gl Sl sl L Olgaol nis
il 0l 1 b (EHFA) aiil axw

7o b b Sl e e L
L oS (saen B Al ool e Bt
ol S R den 2 B
2l S 5SS G S T 5 WA A7 el
2 dals s S 5l i e s S e s bW
058 J ¥r Sl 508 33l plas oS O Ll S
oob Fasks AV a8 el 4 dals
Lsls

el 3 s S st el Sl
51 Lol Ol 5 dals 65 S 51 mi s SIS 5
Lldo 5w cpm 45 Cpl doesd S0l Lo ore (gl

Dl sme gadaly VU la U8 5 s Jleld bl

@y el 0y 8 5l iy 350 055 e Sl &S
(Partial Correlation) o u‘<““‘“"‘° < )lﬂ Ose ﬂ L
IS 3l A ools 0L Osa3l s J 8 13 e
bl 5o 5 o ol e sebals o8 S (o
355 (FaAS Y 54 Gl WblE 3 s > ) ol
dho 5 o 53U 85 5 ol s s Ol 4 3

(Fadr) Gl 0398 cpor Sl 31 2l

098 55 3131y SRS (Gl o et 09031 ¥ gk

P value Jw T B gu
O

) YA q
AN — POV Ve
ey —/Y0N4 VA/Y
YO —JYEEY VY0
YO —/Y0AA Ve
e — AR \$
VARE] EARKE4 A
“/PAV — /AT Yo

(ld alal e DI 5 G e
P Ol 5 LA e w0 S 0 w3l
A o555 R e e (e
Gl 03 A e dald 5 s55e slaey S 51 S
SeSobe Ml Il YO s laosy 3 ¢ o
La il 5 51 Somn U3 055 53 2lpd slasilel
Bl 35 e Soeer 03031 5 353 Sl e
O o 5 e b ol glaslind o (g)ls oms
gl 03 o e e U s Sl w0 sl
355 e D 03l & 05 S
O W, Y [ (WO S DSV S ST
VP s S a5 S s lsd sl
23 3 et Ssen 03031 5 352 5l ime 5 AS
Ll 5w o ol pne alaly 35y W 5

S Lasidaly gl glaalkld

V4 VWAZ Ol JAD )las / ooy 5 Gy Sl — Olgios| (SC 5y oS3 alons

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan g gli,y ula ygo yisa

Jlo YO YU s Jy sl e e Sl
s 5 LS o ade 1o 5w o o il 3G
o D S Sl (S oAk N S S
Al Kede o

LB gale o il Lo gadlas s
Yo 5 A 08 Gl S s s b ol glawlis]
sadlos 53 &S J= 55 sy Lls e 5,84l
olis Jlu £V L8 @l U gkl 5455 Wang
A0) Conl 0 031>

o by e pl s s e gasl
Aaliog S Ao s P S Sl 5 oadS VP LS B
wdls 5 oaskS Y G5 4 el g e Sl
| (V-A) ol L3 slawsl Gd= el ol
A balie 53) NSl e 680
Fros s e Ol s (N
b o |y g i Dl oS el

Sreml D3g reb @ g L is p don
galial 3l e gasllhs 53 3550 05,5 Jsens
S das o QL YL la il 3 5505 S cpl Slgd
4 NIHL 355 Laseis sl EHFA 51 0lg
2S5 eslital sl (68 e s K Ulse

1. Albert PW. Occupational Heating loss. In: Snow
JB, Ballenger 1], editors. Ballenger's
otolaryngology-Head and neck surgery. Ontario: BL
Decjer Inc; 2003. p. 357-73.

2. Dobie RA. Noise-induced Hearing loss. In: Bailey
BJ, Calhoun KH, editors. Head and Neck surgery-
Otolaryngology. Philadelphia: Lippincott Williams
& Wilkins; 2001. p. 1883-90.

3. Sataloff J, Vassallo L, Menduke H. Occupational
hearing loss and high frequency thresholds. Arch
Environ Health 1967; 14(6):832-6.

4. Fillipo R, de Seta E. Ultra and isometric study of
"normal" noise-exposed listeners. In: Proceeding

OIS (4 g 5 rdidladacy 5 (ST (puilS 8 L (5 4o gaul

(s owd YVY) nole OVl o 2l o5l 352
A edys e hSNE S b s

533 st it las Gl 055 YL
ONVN=YEIV 54T 55 a) dals 53,50 055
Ol 5 (V-A) cl on g A3 Oldlae L 5lawe
cle o EHFA (gilusylllal 1> & aas e
high inter-subject ) sl 3l - L3 (Sl i
el axlge Son L (variability

SO O35 FoS 5 alsd el 025 omly
(3 Sl Sl st glaalinl (SOl
L Olgn 1y Sllas & i Lo sanlllas s
o andllae cpl 53 Sl glas lilal 5l eslaal
(P=V) sls

23 o RIS 3 0T adlllae ) S sasil,
sl sl 05,5 50 a0 5 Wb ples
sladlinl 5 e o BLI e 5 e e
S ag e esS 5l S s oy S sl
GOl e s o 5 e Slosen Sl L3E S
sl 3590055 sl

e 5w SIS AL YO 5 s 53 el 2

B - A - R R VPR [P U P PO oV

&b

Fourth International congress on Noise as a public
Health problem, Turine, June. 1, 353-6.

5. Wang Y, Yang B, Li Y, Hou L, Hu Y, Han Y.
[Application of extended high frequency audiometry
in the early diagnosis of noise--induced hearing
loss]. Zhonghua Er Bi Yan Hou Ke Za Zhi 2000;
35(1):26-8.

6. Kuronen P, Sorri MJ, Paakkonen R, Muhli A.
Temporary threshold shift in military pilots
measured using conventional and extended high-
frequency audiometry after one flight. Int J Audiol
2003; 42(1):29-33.

7. Ahmed HO, Dennis JH, Badran O, Ismail M,
Ballal SG, Ashoor A et al. High-frequency (10-18

VWAZ Ol JAD 0 )las / ooy 5 Gy Sl — Olgios| (S 5y oS3 alons AK

WWW.mui.ac.ir


http://www.mui.ac.ir

O ySen g g5,y ulayga IS B G gy ISl 3 (YL (IS 8 b (5 yie gl

kHz) hearing thresholds: reliability, and effects of 30(3):249-54.

age and occupational noise exposure. Occup Med 9. Porto MA, Gahyva DL, Lauris JR, Lopes AC.
(Lond) 2001; 51(4):245-58. [Audiometric  evaluation in extended high
8. Balatsouras DG, Homsioglou E, Danielidis V. frequencies of individuals exposed to occupational
Extended high-frequency audiometry in patients noise]. Pro Fono 2004; 16(3):237-50.

with acoustic trauma. Clin Otolaryngol 2005;

A VWAZ Ol JAD )las / ooy 5 Gy Sl — Olgios| (SC 5y oS3 alons

WWW.mui.ac.ir


http://www.mui.ac.ir

O ySen g g5,y ulayga IS B G gy ISl 3 (YL (IS 8 b (5 yie gl

ORIGINAL ARTICLE Journal of Isfahan Medical School
Vol 25, No 85, Summer 2007

ieceivteji 3;;38? Early Detection of Noise Induced Hearing Loss by
ceepred e s Extended High Frequency Audiometery

Rogha M MD*, Amiridavan M MD*, Abtahi SH MD**,
Sonbolestan SM MD****, Abtahi SM MD™™"

* Assistant Professor of Otolaryngology, Isfahan Medical School, Isfahan University of Medical Sciences.
** Otolaryngologist, Isfahan University of Medical Sciences.
*** Associate Professor of Otolaryngology, Isfahan Medical School , Isfahan University of Medical Sciences.

Abstract

Background: | Surrounding noise, especially in industrial environments, is one of the most
common etiologic factors of sensory-neural hearing loss (SNHL), which is
not curable, but preventable. By industrialization of communities, the
prevalence of the disease and its unfavorable socioeconomic outcome is
growing up. Since the preventable defect, early diagnosis has the utmost
importance. In recent years, the role of extended high frequency audiometry
(EHFA) as a sensitive diagnostic tool for noise induced hearing loss has
received much attention. This study deals with the role of EHFA in early
diagnosis of this disorder.

Methods: | This was a retrospective cohort study during 2003-4 in Isfahan, Iran. A
total number of 30 male labors, aged 20-50 years working in a noisy
industrial environment, were compared with an equal number of controls
with normal conventional audiometry, and no risk factor for other causes
of SNHL according to their history and otoscopic examination. All 60
individuals underwent both types of conventional and extended high-
frequency audiometry. Data were analyzed with SPSS software using t-
test, paired t-test and correlation tests of Pearson and Spearman.

Findings: | There was no difference between the right and left ears. The exposed
subjects had significantly worse hearing than the non exposed group, at all
tested frequencies (especially at 16 KHz). The age effect was notable in
both groups. The correlation between high frequency threshold and
duration of noise-exposure was significant only at 16, 18 and 20 KHz.
Conclusion: | The higher mean frequency threshold of the cases was predictable; the
normal findings of conventional audiometry, reveal that EHFA can be
useful in early diagnosis of acoustic injuries.

Key words: Noise-Induced hearing loss, extended high frequency andiometry,
conventional audiometry, Hearing thresholds
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