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Multiple Auditory Steady-State Response(MASTER)E& ©]£& 3k
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Hearing‘ Test in Infant and Young Children Using MASTER

o o A7) A] zwe
Hak-Sun Lee - Shi-Chan Kim

ABSTRACT

This study was done to compare thresholds between those of Auditory Brainstem Response
(ABR) with clicks or tonebursts and Multiple Auditory Steady-State Response (MASTER). Thé
results would give a promising tool for evaluating frequency-specific hearing sensitivity in infants
or young children. The correlation coefficient value between the click ABR thresholds and
MASTER thresholds at carrier frequencies, 500, 1,000, 2,000 Hz, and 4,000 Hz was obtained at
Pearson 0.91, 0.94, 093, and 0.91.
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1.A &

AFHA fhote] FHHPAE o] WAL (otoacoustic emission)& o] &3 A #ze] FEHE
A FEUE ABH oz wudy, Foed HY JXNE F37] YA 19808 HARRE
W82 AHauditory brainstem response)& YAH o= o] L3l Utk o] FWALS HAM:E #xb9
Y& A48T o] 7 ¥, 3 &4 ARE HgAste AL B/, WA HA R
WA SRR 9 HHYHE FoeEz A3 FAE e, 98 MR 233
A EAE /A QU A WA A HARdHAE a4 AAE 98 Y E tonebusrt
& AFELE AT HE, clickgRoe SR Fo4d AAL bEEAT F3%n
At Fog ol Fugrt gol BejolXn, webA Fabeo] W (splatter) AR o2 F
22| dHe 54 R AFe] dojuhA ¥=th(Stapells, 2000). 222 Hof F=7t 90
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nHLAEZ AAH o2 70-75 HLAEZAN 1E @A o4 XA 2& Fo] vehiz
ged. F A FAZE HAREdAe EAEE 9539 SAAZ(continuous acoustic
signal) B.th= v A& 29 &-A Al B (acoustic transient signal)oll ¥Hg-o] & vehdrl o] EAH
o2 A 7t BA7] FEAHAA FHHANE = 715A A AAHfunctional test)= Al #
Hel @802 Argdoigtth A HA EAYozE HTFEAA AAHA FFHA ) ALE
SEd gold Az AAAZ wee] 2nHA WA @ 47 gk getd YAt B
dol ety 2 A8E g2 SN s A 24T 71 Qo

ASSRe A7+ AY 20 d F¢ ABHI HAEA FAHA Fs+ ¥ Z(Frequency
Modulation, FM) &2 A Zw % (Amplitude Modulation, AM) =& F34 Z8j2 AEWEZXR(FM
+AM)E A73 $o (Hall, 1979; Cohen et al, 1991; John Picton, 2000) F35=d ZHApgeo g
Auditory Steady-Steady Response(ASSR)7} @+ =o] £t} ASSRES Steady-State Evoked
Response(SSEP)&t 1= &3 ed £olo EF& WX 37 ¢33 ASSRY £oj71 A}
1 AZF g o] f+ SSEPE somatosensory evoked potentials® ¥ &3}7] wjiEeoltt 2 A
# 60 Hz o149 W& (Modulation Frequency)e 27 AMel 5 9 vrgo Az vf$ F
ARt A7 Yt (Kuwada et al. 1986). ASSRE W4T (carrier frequency)®l 734 I
1 Z (periodic amplitude modulation)o] &3 JelgE = @Gl o] wg2 kg AT
g9} A5 Z(stimulus modulation)®] 533 Al B-E3 uf$ FAMEA 33 o]

Middle Latency Response(MLR)$} Late Latency Response(LLR), 28 1 P300¢) &3¢yt
¢ 7 AHauditory evoked response)& #2+e] o 2tejel wetr wgo] Ay depA|7] ffel
fraol FAdAE dFHLE AFE Wwolgirt

198139 Galambos A7 Eol 28] 22 AR HHYFAHET 24 ASSR 17 A
= At} (Galambos, Makeig, and Talmachoff). 1E2 40 Hz9 ¥ & F34£E o83 &9 9o
X AAHA YF 9 X (behavioral threshold)st v Hl%E AFHE ARk TFAW o] P4}
T 827t 9 2L v AU B AJAE FHdAE &9 2 vrg AIr) et
th(Linden et al, 1985; Jerger et al, 1986; Cohen et al, 1991; Dobie and Wilson, 1998). &} 4
BotgdAE A=Y Fx2 o] et ¥ttt (Stapells et al, 1988; Maurizi et al, 1990;
Aoyagi et al, 1988). Al 2o 2 o] R FFo] FAld @AqA B8 & FFode ¥ Fo] &
ol FANAE dojwktl (John et al, 1998). oA EAHE FEINuA H29 AFEL o4 40

—_—

o

HzyB.t} wE& 23 & (stimulus rate)g ©14-% 43 & sttt Cohen® 19 ATHEES A
7490l 70 Hz o142 AZFAE &xle e d3& ¥x Fede AMHE @434

(Cohen et al, 1991).
A MAReZ AFEEH I Y AR E ASSR AvlE 35 WrEAYE 9+ E(Melboune
group)& FA o2 GSIALY Audera #AEo] U, MUt EEEUYE d3He 93 I Bio-



Multiple Auditory Steady-State Response(MASTER)S ©] &3t fraole] FZHAHA) 145

Logic 3AMA1EQ MASTERZ AF8-5 3 9tk Melbourne groupe 10 HAIES Fo4 WZRE
(FM)® 100 HHE AEZH2E(AM)E °]&8|4 ¥&& phase coherencEA] 4]t} Phase
coherence ¥g9 Wz FHFH(ME)S 4dHoz FA3E o] AAHoRE duiikd AA
HEAE FUHA XY FF

AlZtdiel] dojud, Wt o2 M EHD, 28X Fou £Fo2 IFHY,

MASTERE d73% EEE dT7EL 20%9 Fo34 ¥zE&FMI 100%9 JZ2Px
(AM) 28] 60-1007+x REZFHFME)E AHSslA 415 F& g3 Age diH] &(signal
to noise ratio)24] ¥r£9 #F & AT} ws9 EAAHEAE GSIY phase coherencedtE th
27 F-test Y& o) &3A 9§ F5F& BEAh F teste B2 Fo35L(MF) AL o @&
o AEZF} AF9 AEZE vAFoEA g FFE Ak £ 75 MASTERY 1.09 2
2] 3 201 versiong ©o]-&3td AAMS AT

B 4749 A& A MASTERE ol 83td HFAAs} PFwHg AL 28la ¥ /8
ALt #AE GotH A YAHA 84S ¢ gt

2. A7dd 9 iy

21 &2

F 46 B9 friol ¢ ofdol(22 F)o FAE A (EA 11 %, A 13 H)E e
Adigta st AEABG2 o|uJED JAHPALIN cHFudta AgE FHAEY o]
HAFET AAHA AN AA AT e 43 HAe T 374NN 62 MZE o] Foj AT
F2olFAAEL 4 FAAH A Bio-LogicAle Navigator ProZd A7l & AM&3tY, ClickS 3}
toneburst&& ©) 4384, HAHLNEHAE ¢, 1 g MASTERS ©] 439 ZFAE HA
FAaon, 4 @29 ASdde $SFAMEAA FFHAE TR, AdYe BHAE, 2§
3 Adie & 72 AeoA MASTE HALE AAlslgth. MASTER AAA A3 $1A & high

forehead(active), nape of neck(reference), 2 i shoulder(common)¢] o2 AAs%

22 A3

2} W58 20%9 Fo¢ ARSI 100%Y AE W2 SE AHEdQen, ¥z 52
@ st Foggk ALY Afols LEF 7 L8 B 60141 Hz S, 9% AE HALE
9ol 64,453 Hz & o183t 282 4% A BT FA6 A e 9F Ao 82031
83.984, 86.914, 838.867, L %2 90.820, 93.750, 95.703, 98.633 Hz2] ¥z F a4+ &2 AM&3l4r}.
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23 WHEEH

MASTER+ FFT(fast fourier transform)$} variance ¥} Q& “¥1$» T &= «Euyrgro g
713t (Picton et al, 1987) o3¢k HHL I Axd AF59 MFAA des vhgeo] &

A FoFoMe iy #A&H fFousid dEx 2eAE gddch Asd FEH 9 Fratio
7b <5 FEAXE Fou @ wgo] vEhR, wkgo Mze =07 yela, 5<% 1 Ato]
qAe &4& A R gl =402 Yehyn, Wrge] >1H Wz L2For 7t
Fgch MASTERS ZA$ol& 16 epochutth whg-o] AZ wtgo $4, F-ratio, M3 S gke] 3}
Hel vebdrh BHEoR HMsE Frole 549 3o 3 W dF0E Y, £59 F
JX 7} 20 nV o] 3ol 8, impedance?) Z ¥-#o] 5 kOhms ©]3¢ ZelelA HALE AAdA.
SEARAL pearson AV AAE o] &7 o, ABRE Aol AFLo2 clicke e AMEF AL
dE 2000, & 4000 Hz =% Ztzte g 24549}

3.3 3
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1000 Hz 2000Hz 4000M2

MASTER

MASTER

r=.92 r=.91

el A3}8 ¥ ABR# MASTER®S 4BuAE ZE Z3404 09459 person 4
FBAS FAST You, B BF AAGE 07-084 59 FBAAE §A51 Uth 500 Ha
9] toneburst= AFE-3FA] &okoh,

ol#le] 1Y 2= ABRAIME Wgol 9t %AW MASTERIME wgol Q= A&
Ued agelth,

=L

14
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a9 2

2o gz Ao HE ABRAME ¥go] QAT
-7t &gt
HYARE o] AXAE Fi EUAHE F U

of ATY ARl mAF
MASTERdI A & wkgo] Ye
AT RA A Agol BE

=
P

=
T

ol
7

4. ;1 &

£ A7dA AHg3 FA717120 MASTERAI X 9] ASSRE £4 4 @A+ ABReIA W%



148 SPEECH SCIENCES Vol. 11, No. 4 (December 2004)

o] YRAT & FfedAe g e B2 vedm, 282 P54 FFA A
£ 09 o1 dE& Jehla Uy, o]Ae AT (Picton et al, 2001)} A3 AL Ao w2 A4
HF 929t MASTERS HA AteldlXE 10dBEES Zolzh doin gk 2y HelMe 23
3 APAH AHNL Bolm g

ASSRE HZd Y4Hoz HEH7) AFRSGUAN 2ot Ogg BYAA T EHEC A7
HolA 2 givh 2R ASSRe 2AA EAo &3 RAY = Jon, a3g 43t AAR
F2A EEA4E Folv 8w e dFY #% Utl John et al (2002)2 ‘Advantages
and Caveats When Recording Steady-State Response to Multiple Simultaneous Stimuligl& =
oA 58 A3 of Feulel =23y f8 A Ay g bzgs vk T3S o
g kg s BEd e HsleEd A7t

B d7AA AAG faote] FHAASG A HA Aole AFEHA ¢ FE AL, A
g9 A& FAZ £9¥, MASTERS HAdA 10 I=E 720, 47 A9 o) $ {44
selztn 34 3 Al o1& MASTER A 4A 108 W1, 22 & 7|&22 BY7|E HH
A o5& FoA 7154 HAE SR A, MASTERY 9371 A&3 Aoz yegyr,
aga ¢ A7 Are o2 A vEAE ZF(Dimitrijevic et al, 2002) ¥Wi£F AHE
AT 28 HAe AR 8 A FaFE FE A FAA AAF B $E 60 dBHLAIA

Al#3ke} 30 dBHL7HAF £33 209 & HE £8Fo)AM v Aoz &A%, Z=7}
80 HLo 48l %o &% AdM & Fa5u % AArgoF stn2 g mHME JHF 2 AT
AEY 28HUReH, WM o]d Ffolle W=A] ABRY Al @ Aolst itk wekA

1 ¢ o4 BAY AR U7 BAY WAAEES usAde 4TS B FAHDA
“h2 100 dBHLAESNA 1000 Hzs 4000 Hz& ¢4 AAeknA, 847 A4 49 Aeo]
S, 500 Hash 2,000 Hz& @Ashe el AR® Aol #e BE 2¢ $7 Ao 12

Ko

5.4 &

£ A7 MASTER A7t FF A& 53t 43S 3FEYE RoAF2 glon, 3
2R dAFRY B AFTSS olHFed FE gt Wy K8 HAL +7)
BHog A 94X Aol 10-20dBAE Aol7F WUr) W) o] FALE T friolt

o 94x& FAsE Aol We f&dch agn faoh dHARE B 209 Eutel 4F
BE Fa5d ZA7E 7Hed7] Wi Aoz 2E AYotol oA FHAAIL MFE
Aoz ojFojxx gl7] Wi o FAL H83 7177t € F UL Aotk AL o}
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I ASSREZA L. GA#ZE 100 HL o4 ZEE AFHAANE & H$ols $F artifact 4
Ql aliasing @4o] dojd A7k A7) W& 2 AAE HMsted K& slof @k o] &
AL A AAE 288 A ggEdE A7 28 AA 3 negative false ¥Hgo) Let
U RAE vehdth A4 s A (MASTER version 201)8 Z$-ol& o] A7 sid=HAdn &
o, .
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