-0 APAD ¥ 0l 10 055 - 0l pas oS o sk olSitils okl 55 03Kkl - uslish o2l i

SRR algud (ol (w8 8 S S51g Slamlie o)y
oYW )52 9 Oll595 5

%k A *% a . * 2 a * ° A ee
39 (oo Swgy —*5,8 ‘_Qaw.o.o A9 080 — @l}.\o&w rg.w‘ﬁ— @Lﬁb‘;ﬁ d”lm KVe %)
O Sy pole oKty el 0aStils plis lsid el 095 ale b guae —
ol gl Al lis)ls =%

ORE (Sbj pole oSl (b 2 (G599t pole s 850 Bime

daS>

09 S8 5 5l b (o35 b)) o sl o085 (6 Koty ol e ol 5 SIS S e b aeSily Sgeo (slo oS (o2 180D 5 Ao
LLod 5l v g Loy BLod 5l oo o e gy Lol ol ) Sl do S ) G0l 3o 4yt b aiS o uSaia |y o 2,Sbae 50>
il Lo JuSem ol oo 25 (sl ilS 8 = Gloj sl slasbyy d990 iliee (slasbyy cm )3 Ml Jelos 9 4o BB S
= oo ledbl & o 51 Lols GleMbl s o SulS S o b a5l S (sl S 5 o3bital b 48 ] gl o 3l hing}y 53 Akt
D9 dulie (VLS5 (g3l (il 8 Gl b g il (g5 )3 (igils (ouilS )3 Gl oy 4 3l

Y0 L5 WA JlS )3 ¥ 5 slmin cs0igy YA b ) 31355 V¥ Lol adllas 350 Cmas b sl ¢ ot S o dalllas & pg0 4 dolllas ol 2 onwy st (99,
g o Sl ol e 15 2] (365 93 2 ) SIS S e 1L 5SS il (Sge sladnS (ol v slmie sl
N33le 5 ool 5l oalatal b (puilS )5 3 53 a5 4 JUSiw S (lje 9 4els ()T )18 (g 3590 ¢S5 - (loj s )8l ey 3 Offine )90
b dullio g gy 09)5 93 oS Colkd )3 03,5 e

5 s 059, YA LS Y ool 55 (255 (4)4S aseSily g slaonS (905] )3 gunly alels g 159 4 JiSw G (6 2y ,S5 200 108
DM53929 (65 Cgldl g Cusly (D95 G g g 9 D e s 2990 09)5 99 50 Jg el b YO BA (VLS5

Ale VLS50 51 s Yl sl puilS 3 ey i g3l ) el glite (VLS50 L ololiss cpgsl (oudlS 3 Grsly 30 o Al

o83 = les s slasbay gl (Sloj - (oilS B (Shy bsS hIS WSSl (S sl S 10 5y

ADIAIY + 2 5%y ADIAIY 2 s3les Mol ADISIYS :allis Jyos
saroghfa@sina.tums.ac.ir ;lye5 (S pole oluiily (isuilys aaSaily wlid oloid 05,5 1 grmns D) g3

o

LV RY-T

b3 VLS 332 5 ligs 2l (i g ) Ssé yal 3
(AgFe ¥).1l o
Fasile Sl Shome Ly aseSily Sgo oo
IS 5 SAS1y 5 ansly i b loj oS IS sla Ui
Ve g ¥)ailiso g3l Jgbo o (uilS (S8 alito ]
3y Slas > (Sia ol s Kemp , b 5 a5 Slodl
5o SlenS (o) b Sl (295 4 gile JSSegs
Solb SIS Sy o cpl > 4 J 9 258 oSl (g

ao Gl 2 L g 0 (9095 4 &S IS (Fgo s oS

3ySos wWigb oo 3y Wl Gojl JB13 3 (Sae S8
Cdlsd a9 03,5 uSaice |y 95l S5 1S, g5l
ol ol il e b ()5 (a9 Jobe SSleg
Gk jl 48 a8 (e dbml pgjls elial 3 1) (SHle (S >
D95 e 3 g 0ad Jitie ()L (565 4 Sle 55
So gladens ogoil pol Jb 3 (V)25 pSaie
) enl Pl olSole alsid slaysejl asgazeo 3, )3 (oS



Qyw))'a_;Q|é|)9j)é)lqc&ug|}bbog)l;omlf)5 l.-;LQuY)“._gg l5|4.ng5.o\_,w))._n Y

ool dgad e | s g S5 Sy (il il i
"o e [ 4SOl (Sgo (Sl JenS (s n Sl B9
o=l )b b g b s oS ool adl
ol A el sl el Wil e (S B loj o
S Cilien uilS 3 Sl Sloj J5 b3 5 Sy
sbagoie (bl g (eSS 55 9 GBS IS Sl (Sge
&y8l > oga s 4 (cochlear tuning curves) (il SoS
) Jsane (SeisSliols slabg, 45 oS358 5 ool oo
(V)Y Ve )l o dudo o S 0 byl (el s o

Syme Uy a5y Sgo clo s sob lilo 4 d57 b
5 oo B 3l op &5 it gy diojl ol (2 sl SIS
i gy oy > il el g d o B oudlS )5 Lol pn
o=l s 425 sl ol B - (lej s he) 29290 il
5 S 5 (265 Sge oS ) e SleMbl gl sl |
()il Blaal gl a8 sl el gl b ol

‘_sl_mJMj )‘ odla_ul b oS ol u] P ).\ol> o9 3
ol ol Sledbl a5 5 S S e b 4l g
- obej By gy il edleiwl L il Sy8 - lej e MLl
39 mibre Bliss g (B gl oy 4 €83
gl gl YIS 3§ ol gl b el ol duglie 3 )b
kel gasdio |y Y8550 9 (Jaljgs 53 (igil (udlS 6 Gl

35 0R9)

i Ll (cohort) (29,5 oo ddlllas Cijgo 4 ddlllas oyl
9 )b 0jg) VALY obljes Jalids adlllae 3)50 Cpmox
9 duwslie Lol Bun bl o jloua dle YO U A GYLS )5
L 595 hdS 4S8l Sgo sl JonS o SRy (o)
L i ligi 3 €oualS 5o gloj et g, 3 oli
1wl 0391 ) 2 yb 4 oy

a0 S dnnlye ylouia 69 YA BY 31545 VY addllas oyl 3o
pole slSuly ey (iondles suSuiily awlids olaids SlS
hlae glimw)lon 5 GLESe s e liwjlow (olitd S35

b i 5l los S Ledlbl g 039 gy (ouilS)5 0525
9 > Gl LS ooyt calpll cad e Cand 4 b S
L 4SSl oo sladuns 5y (005 Fyo s
il nCabse )3 S o gl Al o 55 e SIS 5
3 o0 S 3 (See (loj cn obsS 3 1) SleMBI oy iy
050l Gyt (b5 oo GlodenS cilie glgil e )3
Sy b Sl (Fgo oS ol (W) VN-F).0)0
L (S e 48T (89 )l (S S yme (55l i @ oSS
ol sl 395 o ool (S ) (puilS gy 055
s B il 4 39 daled ouzny 9 @y oS L (2o
me ol |y glate (bl 5 £95 oloj b e L8 i ]
A (Sl Sy L Sl g (sl JonS domsS > Ao
9bis ogume 3 Sy G (sl 35 o35
093 5l l8 8 4 dtanly SAMLL &y (el Vgome (nl
o5 glassl il ol (o sla S an] o 4y
(Distortion Product Otoacoustic Emissions: DPOAEs)
oS glassl il Jols g oo (V1) 255 0 oolil
g oo 450Kl £2 4 Tl ela yuilS 3 b S o 93 &8l 51 )5
ey Jte LS8 = oloj o slagsdgy 51 Tl Sl ol b
&l a8 (wavelet analysis) a0 S Jlow 4500
iy o ol S g il (ol i o a2
Lo g 39 o3l 35 (565 (Fpo launS adllae (6l
oS Aty G Shy (ow)p Ol by, ol S8
(WNVYE)33)5 (o juse (195>
(Time- LS 3 - loj hiss o3y slagby, 5l oslazall
S s sy Jze Frequency Techniques:TFT)
Sye Sl 1) el (w8 b Sk Gy S
oy Sy e (sl gl Cund a4 o 565 (61,38 aseSil
2 S w5l o oS il (i) 13T ol
B Gl bl (cwp g jlois (g )l 13
5 ol 00 ol Sl Lo ol a5 (ol3l 1y JolS” ol
2 (V)95 o3liiwl (LS8 - (loj s slasd,
@S ) Jl B Sge oS c gyl skl
aS 595 o odlatwl (Fast Fourier Transform:FFT),; 48
9 3L el an odomg zoe S 4w jo sl sl (3,
ol ol (8l eI Sy @dly 1 &S gy ol L il

YWAD ¥ ool A0 0093 - wlpus Kb jo fo}.l.c oKl ksl 93 0 aSbslS - Sl 5l giuds



Y Vbes 5 Slals G olw dusmw

B ey 0y9—0 (V0) ¥/+) aswus (Pseudo-Wigner) 55
Lo plS8 o 30 g JUSws o e g alold w285
5 s ) s o) ) o3l

S—o sladenS 3 (ulS Bo glej i )l ey
(S el 35 4y S a5 1255 (1,35 5
S Sy oo oS Fuly Jobo 4o Sl
N33l nl > S (o @l B 1) (iS58 9 Sloj elipl 4 (bsS
Sl Sy Sl a8 ) ols elinl 48 305 o oalia
oy ol i gloj e elipl plo 4 Cuns (295 I35
e B 55 e G5 > Ygana o) ) 5
FSan aidh o (595 $HAS aSly Syo oS
248 Sl gy 00,8 ST iS5 oy s g,
by plas (095 (shdS 4SSl (oo sl fons by
185 SOAEs  TEOAES (sLaals o alasl, s 135 e
(0).0,¢ 3 TEOAEs ,» DPOAEs

IS 450l sl LS eoly 5l slaiges N IS o
F sl — olej bt Jldleys 3 oyl slig5 o 5> (55
ol 035 03wl 3y50 ySls Jimgl pd A Kog A £
ol oads 03l isles

i

o OBl oy G vy odel Lid 4 JolS anle 45 oS
Tk e sl ()5 pasuie 5 Sl 5l
«So59gye OYMIA] dasman 9 oo (sla g lomial : Jolis
g5 pBim )3 YU gy (gl «old)l g > Cigie
o e oS i lag)lon «SeuS gl slag s I ealitl
0 & i pd e Jio 29 o0 omas (o (2loid Bl
2) o8y & ol slasl ) olid sl derg (4ol
28,5518 (2L 9590

D993 hiS 4Kl Seo a5 9—nj]
L (Transient Evoked Otoacoustic Emissions: TEOAES)
5 phl ame 1 95 90 b (glyy SIS Sy Sl onlid
I, > Otodynamic ILO88 olKiws jl edleiwl L 5 cwlio
Comn 9 ) )SO olie 3 9 |5 (reproducibility)
Fymg kS OFXNN (cliome Lo puilS 3 ) jugs 4 JiSw
Ao 9 ©LS Ol 9 YL Gl J9b Jhme oAb (o)
Gla ol s adsye 309 dop Vel S (00,8
4 el Cowd 4 59 S (g0 4l Seo b s
s gl Sy e bas 8l s,y off-line o)y 0

AR

AMFL
21 [48]

owlS B —0le) daasl 5l 581a 3 5u Hlada uljgs S yu GhsS 6138 ARSI s (S go sladans f glad gad - S

A\YAD ¥ opledis 1O 093 = Yl pad (Kb 32 In}l.c olSiusls Sl 93 0 aislS - Suwlivdy 5l giuds



oY) 30 9 wlsligs )3 ity lgih w9 Ha ulE 35 S5 Sas Glamslio Jw) e &

9 Loy p @l S 155 dulie g (o) 3)90 45
O gl dwslio )0 .l gy cpl 4 ol plodl gladun o
SlapslS B )3 GRS o) & 23)S jasuie 0g)S 93
2 Al (YLl i (bljss ) Je ks BFY
55V (LS8 50 9 398 e 0> (Fld8 Fym GlSTY ulS)8
2053 Gglas el (VWS 5o 5l 568 B35 53 (e ol 32
72 da LapilS 3 e 53 09,5 95 oy gl sy )L
Cap Gpizmed oV Jgi) adloe )l e 2 ST iS5
Oblig 5> 5ym 5lS DFNY lauilS )8 ) 35 g & JUS
OYWS )50 5l 35S 50 oSN (il )3 53 9 (VLS50 5yt
dod 3 09)5 93 oy ool g 4 JiSew s Sl
(Y g dlioe 55k im0 olS Y uilS 3 jo 4 lapuilS 3
(95 (IS 4Ky oo sladenS clagsl ah
OPles 3 $ el DY (Gla S )5 13 Jows cuns
5 bl ((site polie) (VLS 3o 5l (Cate joolie) yidey low
Ol ol dlie (92 (e 3929 L 5 58 ghS) (il 3 )
93 oy Laguoly dield Goles .l VWS )5 51 i oblje )
GBS 2 o SV )8 5l e Lol ) den 53 09,8
3 faises o 39 Sas S 4 Yiaisl) e,

(Vdge) 22l

Mgt ofl oljgs (555 4I)3S ase Sl (Fgo s JensS
53 sl YLS )5 il ool sy slaguly b auslio )
s haligs 5o laguwly diely cunl odly lis by )y bl oo
(VF)adlioo (YW 350 5 guoly ials 5l iy
Jiols SleMbl 51 oslisl b oS conl o] Gan pols imgh )
aor ol ot 5 Sl S e b aeSily g (slo S |
09> (58 Gy () d LS - Lo L
Jolbs @ls b sl ool dualio 25l jl g 258 aislyyy o bljgs
9 OPlig= > il (il Gl Sl Glxia (VLS
OPliss g (ol )8 Galy (o) D9 Ao (VLS5
ixilyi g Gloyd sladel y &S cunl Cuonl (s cas QT 5l
Gl b e 2L 125 o8 (ljgs 5 5395 (sl oolital 590
29 sl ] (sl (il

oo shls o Y8 5 VA 3,5 YA Jobis VLS 095
oISl (ol g Sl sy 008 deslye o)Lovin
3 el 4 & (ol (S psle oSy isly
Sl Joolss g g (o 3 b g 41BN (365 slags)lon
5 ol Lo gyt il ] bl (gl g sl J,5 S0
039 plle ©pgo ) (Swgl ploml |y g odel Cuwd @ o
Myl don jle b5 ()8 slme )3 p2 3985 5 (25 Slee
sl Jrae ay uiliasl 5 (6135 (a5 s ytegal Gialo]
AU clauwlS s s Jo wd V0 5l i 2lous slaaslinl
PSSl Sl e 9 A 95 peglae Fpn oS
4 3939 joxe 9 8l cul (pgnlxim jlxe Fpm Veee S5
065 LIS Sl oo ladenS osel pup 292 )b
9 32 sl aslio 5 plil ame 13 SIS S oo oozl |
x5 5 s lime g ately o J) g b 2l oS
Sl bS8 ) g a JUiSew Cand 9 )5 55 9 S
YL Gl Jod Jline b o umnd FokS BgF V) (lione
P9 daop Ve 1 JS bS5 Glie 9 S ol o9
@ b5 (LS Sl Sgo e lahl n alsye
dygn yiSag s Hl3blays 4> Off-line &g 4 ool Cawd
2 o de JiSew G ine g 4iels 9 C85 00 )3 (o)
@ @l Coled 3 Mo o 138l p 5 Sl ooliul b (S8 5
@ih (cddS ol clap,d 15 w05 ;o ,d sdcel Cwd
8 dlio g o o 3,90 b ()Ll 903l 1 elisl L
s

aisl

09,5 B)S )38 () 3j90 09)5 93 pol> adllae
o3gdx0 ) (55 93 22 (b)) Sl Sligh VY i eld o olje5
it 3 48 039 59, VF (G (5650Lee b ojg) YA LY (i
ol YLaS )51 09,5 330y youg 585 WY 5 0 i V- o]
2 (0855 90 2 L)) Jbee alond s JLs)5 2,8
5 aS g oo VY Lo 5S5keo b oo YO b VA i 039i0ma
L5392 dp0 15 VY g 05,85V bl oy

Cop )5 20y o9 Ojlis gy )90 (Slrodl>
(S B 2 > (Jaewd e ) Gl aeld g g 4 JUSew

\YAD ¥ o leuis N D 093 = Yl pad (Kb 32 In)J.c olSisls Sl 93 038l - Sl 5l giuds



0 ublea 5 Slalys Gl Sumw

Y 980 09,5 90 (s Alids slaguils ¥ 4o TEOAEs (slageals (5 5ad ) 55 o j3 dewslio =) Jgua

RLUTY oY WS, 5
p aro Blpsl pilue Jore Bl le o b2
oo YE/¥Y /5N /4 4. /Y0 cul,
e YV/0% £5/V- VIV A/-Y oo Fords)
% /e ay/fy Ve/ye . /AY Cal,
II:II:* YY/¥a AD/YA VR /v e Sacl
oo AIAY 10/50 Va/A AY/YY cul,
e YA a5/YY VO/¥D ISYAR) e sl
oo ¥/IYA av/fY ¥V/5Y YY/A¥ Csl,
e Y/oY ay/AY Y /00 Y /5 e s
s Y. IV Q)/y- Ya/vy o+/a¥ Cawly
e v/aY 20/Y5 Ya/\5 YE/¥Y e kel
dgu HId gxe *

2 GPlis= 53 pheS hiS 4Kl (Se—o Lo s
@l b @l ool sl (Y85 5l Sissd YU lapuils 3
g Norton )15 5l madl e SoLhad > (S sl
3eohliss 13 1) a5l (oo sladens (Vo) o) lSen
325 5 (A) cml J1)93 0 YU (ouidlS 8 a4l )5 (i 551
cads a S asialh Lebl YooY Jlw oS g Zimatore
G dy &S Cosl JSEBNGS5 5 gy Bljg= 50 Gl
OlSer 5 Groh ((W).uus ool Jsl 5L sla s 8
4Bl Gomo gladens Jldlo o 355l ol (V4 +F)
P slaguls;d el coul Gglite (blig (bs5 LS
b L5 ¥/0) SV sla il S8 cow 4y o Bljss 13 (issd)
ot L JlS )5 3131 5 a5 by V)bl oo (320k
Y 3932) Sosl ol B 4 by Gl e sdes jbxin
aeld 3,30 ol &5 gy ol @S (V) adlioe (5 25kS )
an oljss 095 3 heS ()IS Al (Jee oS
Rancey Tomlin aslllee Ly ol Yl S5 1 jdes 7o
e (an 4585 4 5 b e o 3ol 3 (Y--0)
9 (V2aY) yl,LSen o Prieve (VA4Y) L Sen g Engdhal

(VA)dilodpuy aecs cpl 4 35 (VA4Y) ], Ken 9 Norton

2 Lagwl iS5 aey (iagh ool glaadl olul 5
o YL ol 3 )3 9 b RIS S 8 Ll L bl
o ol QYW 350 095 53 88 Jlo 3 oy o0 095 e (s
SpAySS Ao (pilS B IS L (i Gl 039y S
2 09)5 93 i Lagely pdliSS dopd gl b oo JalS
bl oo b e ST S B e 4 laulS 6 don
oS B Gl L bl ) lagualy g 4 JUSew s
295 Jhde cpytion 4 YU lauls )8 5 9 bl il
JUSKim S o uilS 3 GBI L GYLS )5 09,5 )3 sy
O gl g 4 JUSws Cond gl b o il 516 4
) 35 SV S 3 5] et 4 b il )5 ded )3 095 9
Ol 8 L s 53 (s s ) lagewly atals 0l o
e cpyidin 4 Vb slapuilS)8 )3 9 wbe GBI (5,8
3 a8 dan p3 pdlie cpl Gl )3 ey o 395
ORI L GYLS ) )3 sl e Cute Jpn kST (8,8
o) Lo puilS 3 ded 3 5 o ilS gl atels ¢ puils 3
dod )d 09y 5 93y gl diely Colds bl o hie yolie
Adlioo 5k Fym oSV (il )3 5l et 4 bS8
slagul & CiS (g 0ad 2b o 4 arg b (IS 5k &

A\YAD ¥ opledis 1O 093 = Yl pad (Kb 32 In}l.c olSiusls Sl 93 0 aislS - Suwlivdy 5l giuds



VS ) 52 9 w55 V3 Hlmia lsi Vo s SuwlE )3 Lo T 3y Blauslie Sw)

SO 980 09,5 99 (s Alias slaguals ¥ o TEOAE lageely 90 do JUSas Cuends dewslia Y J gua

oldle OYWS )5

e

ofee ¥/VY VA ¥/ad VYD o

dee oy YIVA ¥/a5 V- /FA el

Ns* SI¥¥ VY 8/ WA o,

Ns* AU/AD VF/FY /5y VV/ov e P

ofee (g VA/YA INAZ ANAY Cuwly

/ ia Y./a oIy viaY e el

ofes 15 YY/Y5 oAy Y/00 Cuwly

dee oo YYIAY 51 £l T

ofes Y/Y W/iYA A/FY YV Cuwly

/ vioy \a/f FIAY Y/¥A e ek
398 53 dne ¥

YU o wils )8 anl (0 )5 aseSly (oo sloJund (55 5]
5 oS e Ui 5 0)anl ) gl 5 bl Canl Ko
L ail heS waics ladasuie o layl by Sl
e o obljg8 Sloe (B85 AT g3l (SHlSe slacglis
B ol ! YL o wilS )8 gl 35,5 88
AV ()8 adlate > (g5l Sy 9 €8) 2500 g
YU w88 4l o b o Cogts ol JWd @ g 5, V0. -
- oS 45 550 et (Y- +F) o) Ko g Groh (18).594 e
b lee s8Il 3, Slae (355 il Sy cslo
55298 V=10 4l 3 VLS )3 53 4 wlai e uSinie
O Plies ) 4S8 Jls 33,5 (0 g0 Jll o e
(V):sdly o 5L (sla plS 5 Jis
OS] s 0gMe WS o bl (Y4 +0) o,San g Tognola
PSP p S W55 9 (2B s e A8 Sl b
Sla e 15 oolig 555 g sl den slagl o9
SlaJonS 595 a5 01006 WS 35 (565 ©95sS (Sgo
5 Fald OYLS )5 & Cuns obljg )3 (555 3P (See
Ui P Syo GladeS blig 3 g il Fiss
aSle 90yl 3559 B LSO L5 V/O sla ywilS s (XS

slagusl o Rl b &8 Casl oad jasde S ok 4
WS e Ly RIS ¢ 0sS ()3 4SSl (e lanS
2 eheS $hiS 4Kl Jge b enS bl waw
g5 > 5395 o i ot o S 5 555
Ao > pRalS iy Ml e VWS )5 55 9 SVL (o
Aol o 595 iS5 asSily Sse oS laguly
(VA)dg0s g0 0030 (S Y=F U Woy oy Sloj

2 S g ) Ly WA Jlo 3 & gy (b
OPliss 9y oltd (Sbi pode ol (oisuily easiily
13 TEOAE aials ySlso b, plogl ojg, 04 b ) yloxia
WIEY dgas o 565 50 9 VF/YE dgu bljgs cusly (5eS
S B )0l Joeed IV 55 93 Sole BT gy
colel BLod 51 M) ol csly (58 pateo (6 2929 b
(V)29 Hby mo

odalio Olpsd 1) 0 lo (V++0) ol )Ke 3 Tognola
L 95 )3 4SSl Sgo sl oS sy Shg 53 o
o=l L amd e LS 1y gjle JUb g5l 0y ey ]34
0336 A0l 55 1y Sl g (2olS S 2y 8L Jls
09 YL oS WS o )l55 (Ve + +) Robinnette ((VY).cd )3

\YAD ¥ o leuis N D 0093 = Yl pad (Kb 32 In}l.c olSisls il 93 0 38l - Sl 5l v



Y Obed 5 Slaly8 9 olw dusmw

SS9 dadd 38l a5 puals Y- (jle ) dadis o J3 (o s 3 TEOAES (slageuly oy duslis o J gua

g3 2990 095 99 O Alide slaguils § ja

ollig oYWS )3

p o 81 5! il Jhro 81 5! oSike  oFF oWl

Ns* AN - -v/ay ¥/5Y —%/-0 sl

ofe £Iva —v/54 olss ~V/va e )

oen Y/as 1Y BIAA ~AISD Cusl,

e o-¥ oA OIFY RN o s ¥

e o/ £1A SIvE —\Y/$0 sl

e ¥y 51y O¥Y ~VF/AY o el

ofee Y/ Sle- FZAN) -\o/oy Cuwl,

e Yiov SITY dA% Ry o Frags ¥

of e [N SIVY v/-¥ =YO/¥) Cuwl

e £/ Y/A¥ 5f. YSI0A o P sk 0
398 5l gne ¥

9 Groh . izen (VF)ail o ASo g ydualy ¢ s pulas
Gl 3 Yl g 3929 45 W)l e b (V2 +7) e
D95 e sladenS C) aswe g 4 bgye (bl
SaiaseS] S 3 45 g 6kt sloioly 5 Ygoxo obljss
ductdae 0jled Jzo) o595 5 (iU 5395 5 (Sg—i o ploc]
(V)8 o (i 515 55ty 9
SLa S 3 5 gl (V+o5) olfSan 5 Groh 5 b
“Goly OPlig ) 3y obS ¥IB I i 5 35500lS VB I S
5,Sdas @olds 55 g g bl 4 Yisl &5 atun s clo
lalos b 5 (V)aibs olig 3 s ol pll
P aS sl Ll Yerv Jluw o ol,LSen o Zimatore
oo S LS sl 1o )d @l Lo VPR e s3ga5xe
@ Ylainl & WS o Iy ialS bljg 3sS ]IS aSil
sladslw Jl a8) Ll Sle Glapl o ol Jials
Jieisl 5 855 e g5 (o, 4pb & bgrpe (256 250
2 55 SIS Sy S (slo S Sl Jstan 35505
2 (W)ogb oo boye (4l LS il ol 4ol

(V)5 25 S YA L Y10 §) sl &jls b S ol (oS )3
£ LS 5 Bl sS s3550095 g oS (npcssd
ol VY Jlw o o)LSan o Probst .o)l> 5554 35,a olS
S35 (Foo JeuS (n)Ss58 VWS 5 5 &5 08
9 Groh (1V)2) S (e )18 525k Vo ) (ilS 3 o 555
29 3ol V=Y odgime 3 (VLS5 )3 (Be5 (5355ud95
VERPNEER SRR
S5 S5 @Sy yo sl ol o9 50wl

e o> 3 Mjos i YL 295§ (8L sl (See
9039 by (il B Al > Gl 595 ol a5 dl b foS
D)8 o g ;35 8Ly LS ol sl funS
b aS a5 e lu (Yerr) ol,Kea 9 Robinnette
3= o e 4l Cusl (658 Hlns gl oS & oljg by
Yoono oljgi fusly Cud > 53 00l Mg 55wl dog LB
Mo slomia lacaled 5l IU 5 039 (48l (uslS 5 adlate ||

A\YAD ¥ opledis 1O 093 = Yl pad (Kb 32 In}l.c olSiusls Sl 93 0 aSuislS - Suwlivd 5l giuds



OV ) 3s 9 Vs g8 )3 Il lsidh w9 s Swils 38 S S Sas Slaulie Swy e A

$HiAS asSS '"/’|ﬁ Sy sl s O?A}T » N L;Lmuw'lf)é
S lgsige el I S g pSas B oplply bl o
Q|>|}5_3 U»ﬁ L;l)J_f Lou.i»"'n/‘l)g Ry L;l.a: LMS g )L’;.'SL.; oS
o (5 598) 5y s puils )8 4l (bljg 5o g sl wglate
Cpodl il o 3V la ilS 3 Cuow 4y YL )5
ol 31 obliss 3 GheS SIS a5l Sy sl o)y
B L 5 ol il (g8 b gl ) DMl oS o g
4 el lite (VLS50 L dljgs (gl (ouil)8 Gl &
390 (il g (Sleyd (slaasly 48 prwy oo domis (]
el b 3ldas 0ol los o5 blje g 5355 (gly ooliiul

298 S5l e il (il

Sl Swlew

S5 pole Bl Cgan ciagh gyb Jolbs dlie )l
sjgel 09)5 3l Cansl YO =YY= N=AD 13,13 05l &y )]y
9 U8 (SR ple oAl (dslys eaSltily (olid olgid
wdljands blyiw pi8s bl s cla pleialy g olesj
S jole dg0om0 35 (Bl 5 ol (e @B S o
Py SIS g (Sl2,u8

Witad pgllae Foo slafeus Gl & Jma sl 55
ol 9wl YU jlws OAES JUSw 90 oy (500,15 ol5ee
slapsls B s Lageal 6 pd)iSS (39 collae U iagly
o bl )b 559 99290 g il (AU g e S L
Sl 039

iy 1S5 B 3903 55 (Y++5) ol S 5 Groh
sl g pie Ly 5 & osllaol Lyl b Ygome (8l
ol Ser 9 Groh (ga s zulss (V)dgb o barye (95>
2 Al Ay oo i Jlxin JLuS 5 o180 5 (V4 47)
Slodos Zewly &5 Sla WilS)8 1o ¢ ilS B clanil don
5 aadlae ol 5o (BTAC) GV Hlas 3,105 g3 LSl
IS5 5 5 LS VBFID e gine 5 ol
oS5 5ot SapdS s 5 5 33 spmg (FTA) Yl
(V)b o ials

o=l Gl slailS B 3 Gl pas Sl lagl 5
Loy anl) Sl locund jl o3l a8 0550 &5, 4003
2l ol g &oly Camms 4y o 05 JLET (Sloo (sl puilS 5
S g0 gl b 00

Ay 4 S )b e ol (Y++0) o)L Sea 5 Tognola
dod 3 95 LS Sl ee S sl S
oS ¥ ) a8 Lo gl 5 ) 5 adloes LSy Lapuils 6
b5l gil 485 0958 Sl cpl &l i 035 ol 50
ol o) 3les a5 amd oo lts Wil amd o Ui 1y ol 4
ol 48 09 o SLET gs e Sle gl alog ) gl
FgdsS ¥=F (w8 )s asnl 4 bgyye (YLS, 5 ) 035000
Sy oS 2laciond Lin o3l wl) Cuam 4 g 5 9900
b Com g Mt S9-S5 1550 9 LS ) 1S sl S )3
S S5 5 5Vl oS sl oS abacinnd b g
(V)45 o iy M <S55

8 5 4o
W pj Oype & plgie |y ol oyl Jols @l
Dges

s Tl Aol g g JUS Comd (S5 Ao
2 =09 ad ilS B oy b I3l e 5 0> o owd s

YWAD ¥ ool A0 0093 - wlpus Kb jo fo}.l.c oKl ksl 93 0 akslS - Sl 5l giuds



q

Obled 5 Slalyd Gools Suzw

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Prieve BS, Fitzgerald TS. Otoacoustic emissions. In: Katz J, editor. Handbook of clinical audiology. 5™ ed.

Lippincott: Williams& Wilkins; 2002. p. 440-66.

Norton SJ, Stover LJ. Otoacoustic emissions: an emerging clinical tool. In: Katz J, editor. Handbook of

clinical audiology. 4" ed. Lippincott: Williams& Wilkins; 1994. p.448-62.

Gelfand SA. Essentials of audiology. 2™ ed. New York: Thieme; 2001.

Gelfand SA. Essentials of audiology. 1* ed . New York: Thieme; 1997.

Robinette MS, Glattake TJ.Transient evoked otoacoustic emissions. In: Robinette MS, Glattake TJ, editors.

OtoAcoustic emissions clinical applications. 2" ed. New York: Thieme; 2002. p.95-115.

Pasanen EG, Travis JD, Thornhil RJ. Wavelet —type analysis of transient evoked otoacoustic emissions.

Biomed Sci Instrum 1994; 30:75-8.

Groh D, Planova J, Jilek M, Popelar J, Kabelka Z, Syka J. Changes in otoacoustic emissions and high

frequency hearing thresholds in children and adolescents. Hear Res 2006; 212(1-2):90-8.

Norton SJ, Gorga MP, Widen JE, Folsom RC, Sininger Y, Cone — Wesson B, et al. Identification of

neonatal hearing impairment; evaluation of TEOAEs,DPOAEs and ABR test performance. Ear hear 2000;

21(5): 508-28.

Tognola G, Grandori F, Ravazzani P. Wavelet analysis of click evoked otoacoustic emissions. [IEEE Trans

Biomed Eng 1998; 45(6):686-97.

Tognola G, Grandori F, Ravazzani P. Time frequency analysis of neonatal click evoked otoacoustic

emissions. Scand Audiol 2001;30(52):135-7.

Tognola G, Parazzini M, Jager p, Brienesse P, Ravazzani P, Grandori F. Cochlear maturation and OAE in

preterm infants. Hear Res 2005;199: 71-80.

Ren T, Nuttall AL, Parthasarathi AA. Quantitive measure of multicomponents of otoacoustic emissions.

Journal of Neuroscience methods 2000; 96: 97-104.

Konrad MD, Keefe DH. Time frequency analysis of transient evoked stimulus frequency and distortion

product otoacoustic emissions: testing cochlear model predictions. J Acoust Soc Am 2003; 114(4pt1):2021-43.

Moleti A, Sisto R. Objective estimates of cochlear tuning by otoacoustic emission analysis. J Acoust Soc

Am 2003;113(1):423-9.

Grazanka A. OAE software: Time frequency analysis package ver 4.01. 2002; [1] available at:

www.otoemissions. Org/software/signall — analysis/tf.html.Jun:3.2006.

Robinette MS, Glattke TJ. Otoacoustic emissions. In: Roeser RJ, Valente M, Hosford-Dunn H, editors.

Audiology diagnosis.1® ed. New York: Theime medical publishers, Inc;2000. p.503-26.

Zimatore G, Hatzopoulos S, Giuliani A, Martini A, Colosimo A. comparison of transient otoacoustic

emission responses from neonatal and adult ears. J Appl Physiol 2002 ; 92: 2521-8.

Tomlin D, Rance G. Amplitude changes of evoked transient otoacoustic emissions in infants. The

Australian and New Zealand Journal of Audiology 2005; 27(2):131-6.

0liiS axnlye 059, 0A U Y ol595 g Cunly 555 ;3 DPOAES § TEOAES (S 5u8 Glasie dusliog (awyp by N

1Sl [ bt l5i A5 ) ol IS aols LU o8 (S35 pole oISl (sl saStily i lgis SIS o
IYAY (ol (S g pole oy aiseiles

A\YAD ¥ opledis 1O 093 = Yl pad (Kb 32 In}l.c olSiusls Sl 93 0 aislS - Suwlivdy 5l giuds



