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Abstract

Background and Aim: Behavioral audiometry is the best method of hearing evaluation. Hearing thresholds are
estimated with auditory evoked responses in patients who are not able to cooperate in behavioral audiometry.
Because rehabilitative decisions are based on behavioral thresholds, it is essential to determine the amount of
difference between behavioral and evoked response thresholds. The purpose of this study was to evaluate the
difference between functional and auditory steady-state response (ASSR) gains.

Methods: Twenty six moderate to severe hearing impaired adolescents and adults (age range: 14 to 55 years)
participated in this interventional-comparative study. Audiometery and ASSR testing was performed (without
hearing aid and then with hearing aid). Finally, functional gain with ASSR gain, and behavioral thresholds with
ASSR thresholds were compared using paired t-test and correlation statistical methods. All tests were performed
in the sound field.

Results: The mean difference was 6.19 dB between unaided behavioral and ASSR thresholds, 4.33 dB between
aided thresholds, and 2.43 dB between functional and ASSR gains. There was no significant difference between
functional and ASSR gains (p>0.05).

Conclusion: The difference between functional and ASSR gains is less than the difference between behavioral
and ASSR thresholds and it has less variability between different frequencies. So, it may be better to use ASSR
gain instead of ASSR thresholds in hearing aid fitting in difficult-to-test population.

Keywords: Hearing loss, auditory steady-state response, hearing aid, functional gain

Please cite this paper as: Sardari S, Sameni SJ, Jafari Z, Haghani H, Salek S. Comparison of hearing aid functional gain
with auditory steady state response gain in subjects with hearing loss. Audiol. 2013;22(3):89-101. Persian.

Corresponding author: Department of Audiology, School of Rehabilitation, Tehran University of Medical Sciences,
Nezam Alley, Shahid Shahnazari St., Madar Square, Mirdamad Blvd., Tehran, 15459-13487, Iran. Tel: 009821-22250541,
E-mail: jsameni @yahoo.com



https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

AT Y oplodds XY 095 - Suolivhs 2l gy

2ol Gl )3 algid GLrailin] dgme U Snow (63,5, 842 dunn i
IgmiS 31,81 43

T [ WIRVOSWIADE | PO WNPASPIT P IS TANE R B VPOV AP YO WY
Al el Sz psle olSils ¢ tselss oSl « puoliss olsid 09,5

Sl Ol (S ple o8tils sl 0aSils  otSelss 4l pole 09,

Ol eilits Sz pole oSl «cy prto 0aSiily wluslyy 5 Lol 09,5

Ol el dol Sagy 80 "

LEVCCS

ool (olgis L;L:m)h'mi s (6)L8y ol 0 )Ken a4 ol &S ool8l > ] k8, (peadl e ol (Bey ke HERES 9 Ao
Bl ol lsme b 390 plon] 658y slatilinl Loluly iidlss lalidl 5 Ui S pwonss 48 bl 1 30 035 oS olgisd el (slagusl
il gy BT il s sl e 5 S 6yt a5 ol 0 s (ol 538 395 e (6 okl b e Sl
D92 lgideS (VLS5 )> Sxows (19 9 Saows b (292

Tl Fl g 6)l8) slagygesl il 3 plool bl b lawgie 2loideS b dlo 00 BAF 53 V8 5 lawglie o oaas shgy 4 adlas cpl 3oy (W9,
tosesl b st ks dusly 5 )8 sloalil izmon 5 2ot Jlasly ol 500 9 02,58 By (bl 1o b Pl S b s § Saaws g (25
AS dulie (Sisar 9 (29

Y/\c\” L&"I?‘M )‘J:Lv CM:L} E)‘Qf 9 d.);}{ 3)‘@5 u&L{b 9 \‘/\“\" Ko l) f’/\‘\ Ko U?"\" d)SAJLwJT 2 L?’I?W )].\:Lv @»L_d)u) u5lm w.i»Lm :hmlﬂ
(P> 1+ 0)cudlss 3529 I gime ool b il )8 51 Saged 53 jluky Gl B 5 (92,58 By o 25t s

wilise glauls)d 50 g canl Lloid Sl b Skl § o)ld, Slul Ggles j1 268 olois ol gl Sye 9 93,5,15 Bypo glis 3G a8 doenld
Dgus o3lizwl b el 8y 3l g0l 3l bl Saows wudais clyr Sl gewl cladibiol 5l odlitul (cls & 13l yiee U5 Cplplo Dl (6568 (gl puss
555 byt S s b sl 158 S5l

QVSIYS 1 b ks A-INVIYS callis cly o)

doddo

3y, (Auditory Steady-State Response: ASSR)
ol Wge Gblie (Sl opde bagesly cnl (V)35 0
Cand log s alos 1 (6,500 Jolgs dy ¢ uas olSiwd )
J> w4 (V)0 (St j e Lulyd g o9 4 U
Ol (Bly (s )yt b S 1y olod Bliel cunl S
093l 9 pasdie Cwl pY lpln (F)aa

baalie «(2loid b))l Mo slre 9 gy Oy

(Ve )8y (gyegdl dm (Fyo Sy & (5518 Fuly
3fes (6)l8) (yp 9 B xs (gy8en a5 (o3l
gl ol g Qlod Cundy s pholSel g
(Auditory e Ble Jlsid gl asle lois LS,
wlod Hlul Zwl 4 Brainstem Response: ABR)

5S¢ oolids ol gid 09,5 ¢yl b (S pole olisly ¢ iseslyr 0aSuisly (plla dn oS ¢ gk old dugd HLLS cpdle lise wlold o laly ¢yl yo5 1) gume BNwn g
E-mail: jsameni @yahoo.com « Y\-YYY2+0¥) ;a5 A OFA-VYFAY 1 iy


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

) Oed 9 1S puw Dl

s yina b BB (Sofglgr gyl b ()k)) Ll
&y ASSR 1 (V++V) ) Ken 5 Stroebel .(¥)cuwl (gyg
cpl 03,8 eolatul 368 0 Saews byrp (9] Cewddy
Shiodgmw Mblgd sl Wlgi 0 ASSR oS i8S ases ylaione
W358 )18y gl g9pd 5l UB ol (paiz ) Saew
Cd S 4 Job wyp SO (V+-0) Rance (F)awd L
aud anle G oblig 45 (65k3, g ASSR (olaaslin] gollas oS
S sl ;) ASSR g o cplply sl YWS )5
Wb awS S ek len (F)cwsly ddlie g gl lueb]
ly )8 (25 Blial 95 o 55l 589550 slaely
By claslin] b oojlil ay sel cunday S55glg sudg xSl
o9l 3 o il > el (YFT))b e ()k3,)
5 Srow o (L8, st Golds) Srows (69,555 600
«Saowl <> ;> ASSR slaailinl 3940 e g (Saows b
098 ASSR. cladilis] ¢glis) Saomws (g0 b b auolie

32 0R9)
0352 (95 VF) JUuS 550 2,8 V7 addllae 350 (sladiges
Bl ol plaid Sl AR lisl &S
)5 515 (bl 3y9e Glis (S pale oKl (isly
S0 o] i el ollsdlg om 3 ol oyl
ksl (Pure Tone Average: PTA) a5 5Ske
59 MY B YY/YY oy Goodman NAFD gandal wlwly
@ g bwgie (FISPTASNN) lawgio olgidnS 09,5 dw ) g
B (MWSPTA<A.) sais 4 (OP<PTA<V:) i
5 B Cdn pgd 05)S o o3)ee Jold gl 09,5 (V)i S oo
G N5 V90 VOB YE S ) )8y pgw 09)S
Siba) Jlo 80 B VF 331 s 390 (i LbsS MY g e
55 5 S b o Tr i Yo oLl opl j1 a3 (Jle ¥o/0V

WWAY Y oplods XY 095 - Sulihs g

O35 |y glgid Bl (B85 da b Jlai 550 S5 s Sl
Sy glaw (pyeS 398 pdg) Bl K Ojle 4 W
ghaw rieS b8 d Sigdegde sl Eul e Gl
ol Ol gdls )l Sl )8 Gl el slp S e
oy Seew gl (Validation) Mol I jslats
&S Cawl sudley Glaal 4 o 0 Saew gliodgw ljue
(Verification) gl 4ol 4 (fitting) walais 5 L alolBM
Pol oS b b Seew by bl (lie (o)
oy Jols Saaw 3Slae 20b (slagsby, (0)g e
(functional gain: FG) (55,55 8,00 ¢ (SatwsSlg sl
51 oolatwl o SaiwgSTg xSl sla obs)l (gdiodd)l 2939 b ]
o 81 S50 Bro b oyl ol ol Sgaome SilS 5 Ll
5l (3Ke0l 3)lg0 (adms 3 g) Jlauid (old laCuzes )
oy ASSR 555 o0 olatwl jolaie opl 4 ASSR L ABR
Syt 2Ll S e (99 diee (imen 5 (392 0y (S 3
(Fa¥)3,l
ol Sl slagaly o565 Sl
Wl Gl b ol ol oids o3kl Saomw palais Cilises
b (Soj jl Saow 925 laadls dule 5 (G920 by
9 Rapin .(F)cw! oud odliiwl dseSly gl Jausls Siapgs
ol 5l &S wg Jliase (gl dles 3l (VA£+) Garzioni
(F)05)S oolitw] lgidnS S358 S Srows 9505 (5l SuSS
&l Ly Seow L 1y ASSR (VA9A) ,Kea 4 Picton
b obgy cnl g 83,5 <l (895 93 2 4 )8 i plejen
2 olise cpl 0S8 L;J s e b 5l paae
Cogll (gwyp o W35 plyie opin Glicin lag,
cu;l).\‘.u A,S‘:o ML 1) Sxows (SN0 g d.ﬁ‘o.)%.i o J;ls
Srow 09V Lgbb:b‘.mj S u.:l)l.o.u 50 Saow b b)ﬂo.c =


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

IpiisaS” 318l )3 ASSR 6 i b (53 555 © e dsmnlio ay

Laitiwl ;5 sud Jloas! Mol p3lie 5 o5l 51 ool il )] S yxo xhaw glds =Y Joun

ol Mol SLM sac g (alls o5 JUSiw ©glis ASSR asdol  SLM sac g dlgie JUkow wolis iS58

(dB) (dB) (dB) (dB) (5,2)
+0 +4 +¥ +A Qs
+Y +V Yooo

v -y Youo

-¥ =Y/ -3 Loes

5 b pbosl (S)lls Interacoustics &1 )8” el Eclipse
SaagS] SELI )5 b yisloj] &S .15 plosl Saows b ASSR
'y ANST S3.1-1999(R2003) 3,J5lial b ks (90]]
) o) (o3 3 395 b inS5 elo 3 sl
Lol o CST g9y Culy 4 by yiloil LS 5 o8
Aols ;5 oSuily g oas aily 45 Cob Hlow yw b yge;l don
285 o0 B g | ogersl deys ¥ dgly g (g yta Bl ¥
51l > Al iy sl ) 5yl Snams B sl 4
bl s 313 B 3 g g B G 5 ool sl
Sye b gaw l See ol GeldlS
(real ear threshold SPL: RETSPL) _ély g5 &l
S b > o BS EN/ISO 389-7:1998 5l 4 bgs,e
2ol Voo (Y Cuwge) (M) oslaiw] cuwl HL=0 oo
b plonil 5 Sofslen ygmelpdS e bl (ol
2) sl 03 Ve 55V (S5 SS lsis sl
B 38 W (Wad byl GBS 90 s Sl eaw
Skl 5 (g xSojlul ((Be5 VY) Wb g lawgie (2lgidnS
b gy (ob9S (slalinl b Saily slaailiul
Jyeme B9y 4 38l u a4y dagi b ()L8) (5 k050
(Hughson-Westlake sus Mol hg)) (adb (g0

S el Yo oYL

el 5 S e cuwd b plSadl )i cua
s b pl)S 00l &5 035l g JSB(Sulad pl )03l )85 i ¢ylgen
e 3,81 L sl ) ¢ cpas 33l slapl S gl aily 5

2 Syl G ol dw Gdeay JBls oly8l )
g 5 40,5 Al Samws | 3390 b3l &y Singh
P by Wl By ddlae b a3l Lbjeel 5 (S
sl b 5l ol slayls, dils dpy Ojge
SYMB] g Jloy gy M (md dnls (Il i
Gblre 503 j i awsliS S adlas 5 (i
S (StogS] 905 A 2l dile wdles Sl gg)
S9) Saow yublS I wile a5 Mo (pw 4y 4 S (5500
(S Slme Ml b o35 52y Jed Sl Sgbie GBS
Dgr 2lyd Sheye IS b g (ras YS!

oK l.s) u,u.,L..A.’l d).my.l‘ 4@9:‘ aslxo ey
oAl oy g yegl 5 (Sl Madsen &1, cals AZT

Madsen &, céls OB 822 jiegdl I edlawwl L)
TDH- 565 b Il (g yagndl cladilinl s plosl (Sl
(el 5l Slgzy B colo) Suils b e 5 39
BTE, Siemens, g5 jl) Soow g b (55010l
g A5 aulal (gyiegdl sladilun] wlelp (Motionl01, PP
o&iwd L) ASSR tay dl> o 13 .8 S plos] Srow by (4 50900

WWAY Y oplods XY 095 - Sulihs l g


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

ay Ve 5 I jw Dl

IpwinS g ylowd 31,31 45 Jaw olise AL b g5 Cod gailiw! dmglie =Y Joua

Iy 31,81 esia o
P Wbl Cglis (o o) osbe P ke gl e Blol) il (39,2) 59
v ¥/-0 (8/AY) oo SIV- (VIb-) oee
<J¥) VAV (B/VY) oo YIY (5/Y) Vouo
[+ VIYD (SIAY) IAA Y/o- (8/$V) Yoo
¥ YIVY (M) oo $IN0 (5/%0) £ooo

) S50 ) symemdl aSle gySaliol by s e
o (o) Bl (Vb s YegpSaliol gyl
iy opl 4 b e padaid ASSR claailin] ululyy Saaw
sl gl & bpo Saaw clolas o gon
By (bl > b o 03l Hl38lm 5 4y ASSR slaailiwl ¢(g)ls,
A5 duslio ASSR 5,00 b g ool Cunmsas (63,58

sl \Y & SPSS il L laosls gyl Ll
Bgigpanslidy)SoalsS (igafl L loyite Jlin g8 lal b
ly b plol bpie (o (i dglie G D (yp
5 ASSR L (63,505 5,0 5 ASSR by ()3, &kt duwylio
b iz g o bl oy sln 5 o295 U )bl gl
oS8y S yallye (goil I ASSR 5 (g, (slaalind
S0 5 ASSR L (o5, Dbl Stuan sy A5 o3li
Db b pll (ygu i (Stsod (905l b ASSR L (63,5,
gl Ml yge AW GlasMe cule, Jai jl ysls
85 )R R (Kb ple oty (iagy
sl

3 595 b odel Cundts (o)lidy cladilnl ¥ Jgds p
auslio oSl b ool Cuwndts (cladilinl b lguseS ¢ sloua o8l
dop > Sub g 585 laailinl o bua 53l > xlens

Sy P gl Fa Veer e bl

WWAY Y oplods XY 095 - Sulihs g

P S e D Cawd (3)5 3l O)ygody (p3gl (V)4 plox]
Cyge 3 e Sl A5 S 4 albhe ) ke
Gl (Bl by (b o B9 Lulpd (3g LSy
il i il tlojl (265 4 yge 3 o0
ialojlt (55 @9 olite G5 90 0 (2l slaailil |
b dghe (Pridul pSBS L Gee Gl L)
N3 p ) Saows s Jljdlpyi )3 (gytagl (sloailil e
Jo0y8) A oo pabald Saew g o0 < (Connexx 6.4.3
&S (Saow pulais )0 (25 Connexx Fit odlaiwl 350 pulais
SBlol sladsly g odds b e Saow H8055 sla il
Gl (Sex g oS5 bbby b heels
DS Jes (b Cjpgod Saew i g ade
b g g0 030 )18 gy o )3 55 Sxans (989,50
b sytogdl «Syome &Ll g 38 (S5 (59) S (21 )3
85 oo plon] Saows
Cute 2980l &5 390 )b (pl 4 ASSR el Laily
e 2958 9o gy S g Sl A o 5YL 69)
spgile 59y aye 29580 g lilefl (5sS wsgule sy
&t 3l S 52958 Guilsgel (85 o )18 ctileld 55
g 90§ yiaS Wog Il oy (pliel VST g pal oS
L (AY+« FM Voo AM) osd dgle Cawpy Sy

1) @l elo yuilS 13,5 4 391 55,0 Fe yppsgte LulS )3


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

Iguibes 31531 )3 ASSR © jup b (53 35S © pup aunlio a¥

Srownt A9N 9 L) Wa 93 40 wastuw] wi.;l.ﬁ.o UQW 9 ‘:.[‘Qm )‘.Ag‘b éwb 9 d)m) dlbdﬁl’&wi wi.;lgo MG& =Y Jg.\b

(dB) Srouww b Curisg 43 st (Hlro 81 y201) (il

(AB) Saoww 9 Gy )3 beilias] (jlino 31 ,251) (Siben

D e e 4 e e T
JNEOYIYY (MYA) OYAIYY (VE0R) YO/ (WVRY) [ XIBY (VIVE)  YVIVD (V/S)  FY/NY (YF/SR) 0w
[oo XIS (FIA) VOIS (WIN) YY[eo (WD) ofee B/« (YIAY) QXY (\Y/YE)  OEAY (\O/BY)  Yees
/ Ao (BINY) 0 YOIS- (\W/SB)  YVIE« (WA)  fee NJEV(BIVS) VVAY (VWD) SV/F (VOIFY)  Yees
XY NI (B8])  YEID. (WAIYD) Y¥[e (WIYE) [ XINE(BIEY) MBSV (VEIYE) SYIAN (VANVY) £eee

it 3)50 53 o0 o] i st g 5o Veoe LWl
CRFeS oAb o> Fym Verr )3 Saow (h9h o g Saows |
» (ASSR 5 (5)ld, wols) wgles (pl Hlme Byl )50
28lyigo Gl S 8 IR oS g By N S
8lyoul 9 ASSR 60 9 (69,5, 5p0 polde ¥ Joi>
295 L ogoil @l 5 pilS)3 o 50 Lol cglis desl (sl lims
5l g > ASSR b0 9 (60,55 byps cpo e 0 LS
dop o (p>r/eA)cill dgmg Hbpxe Gole b il
ASSR by 5l yieS (63,55 b0 cSilee ysalio L yuilS
Joeowd YI¥Y ASSR 5305 5 (63,5, b0 glds (1:keo 234
Veoo ) Waoyer o ASSR g (o)) cglis lje o yieS 0
Bl Gl pol)E BRI L ol cpl S b Sy
Voo 1 55 ASSR 5y 5 (63,5, 500 shae ol L
(N obged) Mg st (S8 LRI L oS 292 (3505 150
L ol clowlinl Staved colps 0 Joix
5 ASSR 5,05 L (3,515 5,81 Stusod ASSR cloile]
Sole L ASSR g (68 (slaailin] gl (Sole ( Siunsar
5 LASSR 5 o)k, (clatilinl o ol 00 S5 olotideS
2 ASSR 5500 b (93,5 800 o ren 5 «Saew (9
O bl 293 (I24/04) oYL | (Suwed b ywlS )3 den
Stsed PTA L ASSR 5 o)1, (claaili] cglis Sl
ok &5 Fpn Ore ) jady IS/ F)AD o> (ke

Sl s Js ddg p=+/A By Yoo > p=efev)cush
Sl (oo )in Yoo rky S5 g o IS
oo P slaaslinl cgles Hlude (p>e/VF)cusls dg3g s dxe
s ouls B den )3 jlxin L3l > Jge plie 5 (S5
» bt lgdeS 13l )3 (g g Jowd &y 5l e 58 Veee
iy ) g cudld 3929 iowd @yl Ol gl Fya Vees
1 e ) aS gl Lol
ASSR 4 (6,8, clnailin] 3:Sile duglio ¥ s 5
o > ASSR 5 (o), cclowlio] Colis «Saam e 3 b
295 U osell @y bl Colis jlae Bl uils 8
5 68,y claailinl cgles uSle 15 ) Hl3ges wanl 0d 034l
Cygods |y ASSR o ()i, by slis Sike 5 ASSR
claalinl Golys 1She sl o3 ol LWlS,8 5l b
Jrowd £ o yuilS )3 &S )3 Saows (99 ASSR 5 (6,8,
Y/EF Saaw b ASSR 5 o), slaalin] colis (Silo
; ASSR 5 (6,ld, Saow o slaailinl Cpo g Joowd
O (P leV)cdl ey b pxe AU b uilS B den
$ym Feeo g 0-c 55 ASSR g o)k, Snow b cloaile]
byl da » (Jo (P NF)ls ond Jbpne ol
P ASSR g 5)ld) Colds e (=0 v )09y b xe BS]
soalinl e b Wil )3 den > Saow b (slaailinl 540
3 ASSR 5 (g5ly MBS i (pyieS e Saow (9

WWAY Y oplods XY 095 - Sulihs l g


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

RYA Ve 5 IS yuw DHlw

S g e &y S lpslf)E el s Sl (beS
i cplpls g Moroso g Cornelisse aw)yp gols alie
M5y YL el I 1seS dlsl & bayye bt dwy e
DS o B i S8l (g Bl bame 5295 5 039,
Ve/FY B FEY Saow 9 ASSR clasilinl Sl
cak] (Sl o o)k, claabul I gV L
slaabul I 5YL fwd A B Y0 35 Saew L ASSR
5 ok, lbabu] colis lanl M, e g,k
& g Saow o bl S Seew b s DASSR
P il Eel  Saw lagpiliy Sl 86 cwl (Ses
Gs s b ASSR 5 o)l el cols L3 il
duoj oyl D (s35ame SleMbl 5 Cunl ol dunlie Saow
&)l8y 9 ASSR slaaslinl cglis pils wyp p3 3 15 D934
©ola 3l eSS 48 39y o gwd VO 513l woyd AV 3 Seanly
olply g (VAAA) o, Ken 5 Picton ddlllas j> ouds yo)l55
o) o« Saow milss 6l ASSR cladilis] I oslitw] &g
coly cul (Sas ASSR 5 (g)l3, claalnl Colis e
S5 g oS (Shge 0 (59 Jlaie 9 >l Gl Cogls
Molgd me B e pl bl Saow 3 Slos aul 4ly
O AL e opl 4 dag b odeye e (V))og
2 oogde aasdol Jlsl (o)l3, 5 ASSR claaili
o sl b 5l 3Y ol5ied by od Jles! (gloas Mol
ol adlas () 3 98 405 ASSR 5 g)ks, (claailes]
31,8 o )d AID 5 Saows 9t (553, 9 ASSR slaailin]
Gk (VoF ¥ )og llllas ylu gl alie oS gy Jy o> 10>
ASSR 5 o)k, claalisl cglis WS (Y- +A) Rance il
0Sbe gl (pyp 3 ()l S VL sl puil)8 )
Py yeS Fya Fere g 0er (iS5 )3 ASSR ()18, lis
Fooe 3 Oglds ()39 yieS ST gy Jdin Jipn Veeeg Veeo
b 5y 0 iS5 )3 (Jg )l (Slyeen Rance gols b 5,»
g Hsu alos jl b wyp pam p atdl Dg Ladlse Ul b
o (YooF) ohKen § Dimitrijevic 4 (Y++¥) o) Ken

WWAY Y oplods XY 095 - Sulihs g

Voo

. “"L"o
-
=
1

Moo A

VYoo

£ev

8y sl ] g5

Yoo

(552) uits

398 ASSR g (5,l8, sailiw] olds puSibo =Y 13905
9 &)U,y sraliw] Cglds pSibe o Wios bad) Srow
9 535535 020 WgliS (ke g (- -) Snews L ASSR
903 GBIl 8 3 (-~ -) ASSR o

Wy ) Dy qu“") YINY G Y/o- )l?}.l.h .)|).91 P Py
$Saily (slaailinl (VAAY) McCormick g Cox lawgs  oliie
e ol 3 565 (cladilin] L wd Ve Bdgse
Olipe GWse 5l pan (Jl cnl b ()8lo3)5 ()15 jiae |
Aa (V)b jlre L e @y o> ooli
e seall p3l als ¢l (VA4+) Moroso 4 Cornelisse
sl I5inS 31 5 g5 5l el o (03] @ e
dgli oy ol & (1)opd elin Sjgen )
e 3,8 W Sgo gl 9 585 cov laalil
@l gl s S o ad plml i lsibeS


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

Iguibes 31531 )3 ASSR © jup b (53 35S © pup aunlio a5

(ASSR) (tlgns jlaly Gowly 000 b Sromwr (63,5,15 0 4t dlilo =€ Jgu>

(dB) Wo 42 (ylyme 1,501) (yeSilye

P LoSbe wglis ASSR $25,5  (5,2) o,
<Y v/Y YYD (VWIFF) VA (VAY) ove
.I¥a \/¥s YEOA (V+/48)  YY/VY (/VD) Yooo
.4 v/a- ¥V/0. (W/AY) Yo/ (VWAY) Yeoo
Y Y/¥A YONY (V-/50)  YV/R0 (V/)R) £roe

Ooled Jlxe  Blal (VAAA) Picton  wyp
olS 3ain B L 5ym Frer s ASSR 4 oy slaali]
BLIL o 29 bl 3 plo 5l e slalaade LB joboay
15 Il g5 e Byl 3,8 iy il _udlS 30
cuils oyt ol S 35 L) Sl 4 Sl
L gl o b ooad uf ASSR (g3l (il b &)
Ll 5 Joxin oL, ASSR |y 5 ((swd 5+) bawste
> ogts |y Wil YU o ) WS e lojon &)
L ASSR 5 Lialsél ol &8 amse LinlsEl YU (sl uils 3
IS Ylas! diwe ol s (W) )l 55l Saows
ol 0200 o] g3l 5 mas S gla gie byt
Srde e 9 305 cud Omlb SlplSE caw > oS
Mo Ol ool b @ (idn Comlus s g auih
Sl l)d (il pain D) Coge 3 w@mi S e
(V¥ dalss aldlie YL (sl uils ) Guly Yol
5 Pz 15 ASSR 5y b Snams (63,515 5,80 o
L oy glas S )0 cCudlii dg3g jb pixe gles b yuilsy
) IS by s S 398 il oS Gl
Eglis uSilea 5 a8 &S g spwd YIFY ASSR 5
FIYY) Srows b g (swd $NA) Saaws o (sl
Gglite Gla il B 53 (63208 Clyunsd izned 9 0391 (Jrowd

sy

B9y pol gy 3 (FPgdce oamlie pla gy 4 4
L) ASSR 5 (o), (claalin] cgley  Siwon copd &l puss
@l L 4 295 plite iy 2lsid Bl b (Saews o9 9
@l (WVEX )6 Slgen Slallhae pan j ool Cuses
dgr she (0 00 j2as) LopuilS )3 iy ) (Stesed upd
L ASSR 4 (5,18, @olis yials a8 o al 1, ASSR
s 03l ) Cials)S) 4 baype Ylaisl ulsnd Blowl i3l
oosxe byl 55 (YA2A) Picton dallas ;5 .(VV)ogs (olgideS
o329 IS5 42,51 ASSR & e o iz 0l 1y 9
S She cul (Ses Jg «cwl (frequency specific)
oigy 5l 1py sl awsls g8 (place  specificity)
o83 b boeyne gble <l Bl (4ly (masking)
L Cwl S gy cpl 5l 09 e oolaiwl 4l e » Sy
D3P il 5l (bl bwg Sy (2lgid ok cél sgxg
Slojer Gl o] doxt o s ol By Ko oS 258
plaie LU pae s (V) gusl &bl il g ae
sor ol @ledeS A2 L ASSR 5 (5)l8; ol
L asb (VA9A) Picton lwgi oad zylae > ailie Llgi oo
L Gye ol 2 m gplpms b R LYs

Sl awsly ASSR S5 (o iy s

WWAY Y oplods XY 095 - Sulihs l g


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

v Ve 5 IS yuw DHlw

SRl Cgles il g ASSR 640 U (63,5 ,15 5509 ASSR srailiwl U (5,l8, sailiw] SKuwod culpd =0 Jou>

stlominS ol LASSR 5 (5,3,
o g o>

Ol g il g5 50,9 63,5, 00g  UASSR g ,Ud, sbailiw] (90 ASSR g (gl (ghailin]  uilS,
S ASSR Sxaw Sxow (5552)

AW e A7 /A Ove

—/¥Y <Yy NG ANY Yooo

—/s5 «[AY NG +[AA Yooo

—/\A -[0- +[AY /AN Love

cpl ASSR b (6,5, slaslinl dumlia poy Jaboe

(2o Bar Sl 4 ey b b el JLuS 5 L3l > (o)

ool golcsun o3l Saow 2l )3 bey opl 5 ool

o D90 2lebeS Hed blig eunl 3 25 e sletiy

colps @ lon Glun polie 0y cundas b g 15,5 18

laeilinl oluly Saoo st 5 s 45 il cams oo
Lgd Jlesl baastinl o) 9, ASSR

S 35 o

@olds | j2eS ASSR by 9 (63,5, bype cogles
sl s > ol @lpss g o399 ASSR 4 6,k (slaasle]
hoslaiol gy &8 Wbl e LU Cplply Cwl S oglaie
byto 5l ygelcoue a8l Saow muas (6l ASSR sladilinl
g odlazwl ASSR

Sl 3wl

olSily (wlidilgid 09) pyie ollSam I oL
5 53w olplis s GBI Gl ohagay ol s (S pole
g ol Sl isuilys g (Kb Clies S b opizmen
ol sl 1y )len JWS &S s o0 lojle plalgslys
Dedise (S19)A8 g )T adly i3y

WWAY Y oplods XY 095 - Sulihs g

b5 el Ve Aol 3 Sy pSle pwyn
S Mol Jso e syl 3 Vgane 850 )3
09> e 9 S5 (e (o jye slew S pe I Sl
Sro il Yo dold jl eolaiwl Jds .(V0)cwl o S dg0s
(Syo BUSCugE (g b &5 39 cpl pSb pwyp
w9 b g Jigwd A dgie (e S Aol > odlitul 350
Jiswd Ae dgas Llgis clagibun] o3l 51 an aSol @
Sl Sl (295 Sy ol ooliul @90y il
> JUSew 5 0d dgiome Vb gshaw () > JUSw &)
S Bl plin o ol LB 4t ) o)) M50 glosel
Pelgel el gamd o gy Al oy jle S 4 658 SIS
555 b oSl Aol gy Yl ply (9500 Saow (295
29 9 2ol Alae (3,5 dga0m0 gl Bl o Sl aeS
Vo Aol il oS 095 g Wge Aol 3g glas daee
dge 665 o (b )15 Jg (M)l cpposlhe (6 yie il
1 Faily ablize e dslie el (S5 dlol oyl
Do o Saow Olylie

Ol 2l gy > ol 3550 g slacudgis
sy Ol g deol o cuwvddy glailin] GleMbl byo oS 34
byl ol 45 Jbo ) «uldlis agrg (glaitiol b olaus
(P (53955 WalS’ Snoms a5 (511


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

IpiisaS” 318l )3 ASSR 6 i b (53 555 © e dsmnlio A

REFERENCES

1.

Roeser RJ, Clark JL. Pure-tone tests. In:
Roeser RJ, Valente M, Hosford-Dunn H,
editors. Audiology diagnosis. 2nd ed. New
York: Thieme; 2007. p. 238-60.

Katz J. Handbook of clinical audiology. 4™ ed.
Philadelphia: Williams & Wilkins; 1994.

Lin YH, Ho HC, Wu HP. Comparison of
auditory steady-state responses and auditory
brainstem  responses in audiometric
assessment of adults with sensorineural
hearing loss. Auris Nasus  Larynx.
2009;36(2):140-5.

Stroebel D, Swanepoel de W, Groenewald E.
Aided auditory steady-state responses in
infants. Int J Audiol. 2007;46(6):287-92.
Dillon H. Hearing aids. 2" ed. London:
Thieme Medical Pub; 2001.

Rance G. The auditory steady-state response:
generation, recording, and clinical
applications. 1% ed. San Diego: Plural
Publishing Inc; 2008.

Ozdek A, Karacay M, Saylam G, Tatar E,
Aygener N, Korkmaz MH. Comparison of
pure tone audiometry and auditory steady-
state responses in subjects with normal
hearing and hearing loss. Eur Arch
Otorhinolaryngol. 2010;267(1):43-9.

BSI. Acoustics. Reference zero for the
calibration of audiometric equipment.
Reference threshold of hearing under free-

10.

11.

12.

13.

14.

15.

field and diffuse-field listening conditions. BS
EN ISO 389-7;1998.

Cox RM, McCormick VA. Electroacoustic
calibration for sound field warble tone
thresholds. J  Speech  Hear Disord.
1987;52(4):388-92.

Cornelisse LE, Moroso MJ. Test conditions,
stimuli, and calibration values for sound field
testing. JSLPA/ROA. 1990;14(1):21-8.

Picton TW, Durieux-Smith A, Champagne
SC, Whittingham J, Moran LM, Giguere C, et
al . Objective evaluation of aided thresholds
using auditory steady-state response. J Am
Acad Audiol. 1998;9(5):315 - 31.

Picton TW, Dimitrijevic A, Perez-Abalo MC,
Van Roon P. Estimating
thresholds  using  auditory
responses. J Am Acad
2005;16(3):140-56.

Herdman AT, Picton TW, Stapells DR. Place
specificity of multiple auditory steady-state
responses. J Acoust Soc Am.
2002;112(4):1569-82.

Ryan A, Dallos P, McGee T. Psychophysical
tuning curves and auditory thresholds after
hair cell damage in the chinchilla. J Acoust
Soc Am. 1979;66(2):370-8.

Dillon H, Walker G. Comparison of stimuli
used in sound field audiometric testing. J
Acoust Soc Am. 1982;71(1):161-72.

audiometric
steady-state
Audiol.

WAV Y oplods XY 095 - Sulivhs l g


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

a4 Ve 5 IS yuw DHlw

ANSI S3.1-1997 (R1986) 5.1 (39051 bauco jlro 3199 3 lilis] =) Conigny

(dB) golST V/Y b pobs  (AB) golS1 &b zobw  (HZ) uilS 13

Wk
VWD
/o
v/
/-
NI
¥/
¥/
¥/
/-

ATV

YA -
YA/D
VY¥/0
WY/

¥/

Y/

Y./

VYo
Yoo
O+
Yoo
Yeue
Yoo
Yoeoo
Fouo
Love
L PN
Aove

WWAY Y oplods XY 095 - Sulihs g


https://journals.tums.ac.ir/aud/article-1-5055-en.html

IpiisaS” 318l )3 ASSR 6 i b (53 555 © g dsmnlio Voo

EN ISO 389-7:1998 »,ls5tus! §b> RETSPL y35li0 =¥ Cowgys

(AB) Sgo 3w by SRETSPL  (dB) 3131 oylase bufps 3 RETSPL  (dB) o1} oliwe 9 Sy olowe o5 (HZ) LuilS 13

YA/ YA/- . Ye
SN+ SN+ . Yo
/- o4/~ . Yy/e
A+/0 A+/0 . £
/o Y/ . O
Yv/o Yv/o . ay
¥V/0 YV/o . A
Y&/ Y&/ . Yoo
yy/- yy/. . VYo
A/ YA+ . .
VF/0 Y/ . Yoo
Y/ MY/ . Yo«
N Ao . ¥Vo
#le o/0 -0 Lo
¥/- Y/ -1 Oes
v/ Vo V- .
Y/ e Ve Yoo
Y/ Ve /. Aoo
Y/ -/ VN Yeou
Vo . A VYoo
[ -\ Vo Yoo

-\/- \/- Ve
-\ -\ . Yeoo
-¥/- -/ -/ Yoo
-5/ -¥/ -v/- Foor
-5/0 -¥/0 -v/ Yyo.

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

AT Y oplodds XY 095 - Sulivhs lgib


https://journals.tums.ac.ir/aud/article-1-5055-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-30 ]

AR Oed 9 1S puw Dl

431 EN ISO 389-7:1998 »,luaitiw! g RETSPL y55l0 Y Coungm

(dB) Fyo oyl byl s RETSPL  (dB) al51 olase bylpdi 0 RETSPL  (dB) 3131 lawe 5 (oo oyliwe wolts  (Hz) uils )8
=%/ -0/« =\/ Lo
=Y/ =Y/ -1 Oves
¥/ ) Y/ Qeve
¥/ N Y/ e
V0 o/0 sl Aeeo
W/ A« o/ Qeee
WY/o /0 ¥/ Yoeon
/o Ve/O AV ARARES
Y/ WY/ -y/- VYo«
Vo[ Yy/- -0/ YEeon
¥y/. ¥v/. =Y/ Yleee

WWAY Y oplods XY 095 - Sulihs g


https://journals.tums.ac.ir/aud/article-1-5055-en.html
http://www.tcpdf.org

