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Ȳ�ƤģAâ�ƲƧ¹â��ƧūǍƲǌƧāqūǍ

��ǚȀǨǆœ��ķǻŭŸ

ôǊɛ

 ĚƃŭŸčň�ķǻƧ¹â�ƲȲ�ƤģAâ��ƧūǍƲǌƧāqūǍ�ȸÆƲ�

ǚȀǨǆœȣ1ţŭŸɕƈAƧ¹â�10tƲȲ�ƤģAâ�14tȌǃŭŸɕ�æĖţ2

Ģ	ɖŤ�ƸǠ~�ȸǠȸƧȀŃɉƏqƯǈh�Ê<��ɋǠÈěĄȌǃǌƧāq~�Ȁ

ǨİůőŃɉɖ JĮŃHƉƧǍ~�ȀǨİůőɕŭŸƏğɆŲƧ¹â��ɌÝū$Ȩ(ref. 

SDT):u,Ř~�ƧǍĪÅȀǨ�ǚɜȲ�ƤģAâ����Ýū$ȨŤȻu,ŘǌǍW

ƧǍţȮĪÅ-ȀǨ�ǚɖ�ǌǍ�ÆĀá�ȸƊȀǨ�Ėē�ţİĀáɖƣȸǣȀǨSK

œǯĀáɕřĆƸǠyȲ�ƤȸǓɢŔţōĴÔɖÄǩƮÀȸÆƲȀǨİůőąŵÅá,Ř

ǚƊňǒMĨńɕ

ə�ɚŭŸ�ƍ

 �ɄĿY	ɖhǠŅȉč�läƚţǱǓ�ŀȇÍəĞ¦ǰɔƞƊŒ, Ĺ 84ɚɕŊƣ

BƤƤǁĸƌƪţgóɖĔȋâ�lȄţÝȸųƒÔƧǍó�ɕ�ƶƣǑɖǽ	ÃƧUó�

Ƣ,ŘXƧ�lĖɆƺţŅȉǼXɖŊƣ©ĆțPĦțÃţƧUó�S»XĖȥɕȬƺŴê

ţȌĲɖțPĦțÃţƧó¶ƒ�č�2ŉĽüɞţ{ɂɖȲ�Ƥəäŷ�²Ƥǁɖ

cochlear implantɖ��ƄŷCIɚţšċâňȵ¹ĖĀţǼIȔȼ(Copeland & Pillsbury, 

2004; Deggouj, Gersdorff, Garin, Castelein & Gerard 2007)ɕ  

 Ʀ�ǓǀȅȍCIţɋ�ɢŔ�ǿòâȲŀǓǀɖřģAƤǁBţȲĦĜŦïRŇƧų

ƒɖ-ÇǇBƤĸƌƪgóæȋâţ9Ȑ�Āɕ ȭŊ�ȜţăŐɆŲCI¶ƒčŧ©âVţ

ƧǍǼX�Iɖ#�ƴĖH�Ƿ�ɢɖ,ÎCIģAƢţhǠƧǍïûƫUƲƧǍİ¹

ənormal hearingɖ��ƄŷNHɚ��Ė��ŵÃţƹµɕH	�2b�čCIæñ/ţȲ

�ǓǀɖƲ�ƶţƦ�ǓǀĖŧŞ�ţµŝɕgȥĆȲĦĜţRŇĪÅɖa,œ�ƿøɁȎ

ţɁȎš¯�ŉĽ�āţ9Ȑb�ƦǓɖƣĖéđ�ŪţœǮ (Lorenzi, gilbert, Carn, Gar-
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nier & Moore, 2006)ɖ�ıCI,ŘƢ�ȳƽXǌǍǓÕ-ñ_HhǠūǍɕ��ĂƟǠÌ�

ƥəpostlingual deafnessɚţCIģAƢ�ǄÌ¿2ĕţɠȡl�ȏP��ŵÃţǠȸŔ

ǐɖ���¾�Ìl�ǌƧq+əaudiovisualɚţĪÅ�Ȇņïȁǝ2ɋƧǍȀǨţē*

ǆœ(Rouger, Lagleyre, Fraysse, Deneve, Deguine & Barone, 2007)ɕ

  hǠŅȉɠ, ïûƢəreceptorɚȧ�0ǲƧǍƓƋ��ɖǌǍ�č�2ËțǊţ�

ƊɕƲƧó��Ņȉɠɖñ/ţǌǍƓƋÛ�ɖ�3ǵƫïûP�āţǠǑǓÕɖƣȏPŅ

ȉē�\ţťţ(Goldberg, 1995; Grant, Walden & Seitz, 1998; Sumby & Pollack, 1954)ɕ

�Ȃ�Ņȉɠsɠ,ŘƧǍyǌǍţŎÞŷňǪǜəspeechradingɚɖNHƢ�ĔßÔţ0

ǲǪǜƫUɖ<č�ƧǍƓƋ�Ƿţ×ÉɛƩĎŕ��ȸȍ�ɔǡǜƢȸȜǻ«ɖǸȯǻȑ

ŽɕıɠNHƢţhǠǌūǍəvisual speech percetionɚl�ñ_ǠȸŁďÃţŔǐ(Ross, 

Saint-Amour, Leavitt, Javitt & Foxe, 2007)ɕa,�ǠȸǓÕȵ¹ŁĥɠɖǌǍǱǓ�l�

ǬǠȸ£ǍyŁďÃĖ��ţ»X(Campbelll, 2008)ɕȭŊĖ�ǘŭŸ©ĆǪǜ2ɋȡǫŝ

ÔyǪǜǕƖţ�ƱÔĖ�sţǥɎɖ#��ŭŸñ/lȶţǧ÷ɆŲƧó��ǻNH��

ĖĒ*ţǪǜƫU(Strelinikov, Rouger, Lagleyre, Fraysse, Deguine & Barone, 2009)ɕ

 Grant Ž�(1998)ň�Đǐ~ɑƧǍəAuditory-only, ��ƄŷňAɚyǌǍəVisual-

only, ��ƄŷňVɚƲǌƧq+əAuditory-visual, ��ƄŷňAVɚţķǻÄŹ��2ǟū

ĠħĪ�ɛ�Ǫǜţǳ�ȨĵɖƧǍyǌǍţȕƔÝǍƅƑəperipheral sensory 

systemsɚMNñfǌǍyƧǍţȸƂɔǴǠĵɔȸȹǱǓɖJřĒ	ĩţĬQ-āqâȸ

ƊyǚƊɕ �ıĪ�-îǔǌǍyƧǍţǠǑǓÕ��sĈƜţķǻ^MqȒɖ�HōN

Æǣ�sţȕƔɔ	ĩäȕƔƲ	ĩƏqƫUæȋâōŝĪÅţ�Æ(Sommers,Tye-Marry 

& Spehar, 2005)ɕË��ƢȘǛƺȜ\2ɋāqAyVǠǑǓÕţƫUɖH	ē¹ǋţąĽ

čŃɉAyVţǠǑŔǐ-ȿŃHAVāqƫUɖJƲ¤ȪAVĪÅ�ǆœȌǃķǻɕ�ğ�2

¤ȪAVMĂķȿŃţMĂ%ɠɖSǆŲı2ɋţāqƫUķē*āqƫU%(Braidia, 

1991)ɕ

 ťTjĖ¬ĂŭŸîǔCIţAVǆœɖȭŊƒřCIÎPţǪǜyƧǍǠǑǟūȍŵȵ
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¹�sɖ#ư¬Ė�2ȍŵčŧsţɛ�3Șñ/ǠǑǟūæ0ǲţǠǑMĝɖ�ǷţÝ�

ƓƋɕ�ıɖ�3ȳǊȿŃyāqǟūſś-Ǉ=æ0ǲǓÕţǾAƚ(Stenfelt & Ronn-

berg, 2009)ɕ�RougerŽ��2007¾ȝ©ƟǠÌ�ƥCIģAƢţǪǜƫUD¾ţƘuȃǹ

ŭŸ	ɖCIģAƢ�ȠɁÌAĪÅ�ţ½��ǚǠǑŔǐĖŹaɆƺţȌĲəǄÌ47%>

ǄÌ10%ɚɖ��ǄÌɟƙɆƺȌĲɖ�ǄÌ�2ĕȏP�2½mə�Ɔ�ǄÌ�2ĕɠ

68%ɖƕƕ�_PǄÌ�¾80%ɖŦPǄÌD¾Ɔȏ85%ɚɜAVĪÅ�ţǆœÏȠɁÌ

Ė90%ɖƲǄÌD¾95%ŉɆƺµŝɜVĪÅSčxœ�ǫƆ40%ɕ

 ƮÀ�.ǃţƧǍVƫĮŃ	ɖƧU¸ƒ¹,Ř�ǚƧȀŃɉ-Ǚ!CIģAƢţǠȸ

ƧȀƫUɕ#�¤�ɖƧǍW�ǌǍţȮĪÅhǠūǍəaudiovisual speech perception)ɖ

áǝĒƫeČ2ɋ�ĉ¹ŗĿţ¤ȪŎļƲǆœɕlØţčĖȣ	ăhǠţǪǜäǌƧāq

ţŧȣŭŸĦňĖȥɕ�a,ã3Ș5ǗCIģAƢ�AVȮĪÅ(bimodel)�ĔĖē*ţǆ

œɖťT�B�©ĆCIģAÌȸÆ�ȟţǪǜƫUüǫŎļȘĻĖŦïžĢɕCIģAƢţǌ

ƧāqäŷǪǜĪÅ�p2ȸÆ$Ȩ�ǚMȀ�ţǆœƲƉƧǍţǆœčvĖæµŝɝH	

VE©�ǚƧȀţĀáň&ɝƲNHƢţŎļdĖ&�sɝȈčĚŭŸÚǊîǔţǢɂɕřĆ

�B©ĆCIģAƢţŭŸƲ��ŧķŧ©ǻ¬ɖĚŭŸȧ�îǔ�Ȃţ~�ǚİůőƲȸÆ

�ȣ1�ɖ�WACIģAƢ�ȸǣyǚƊąȷƲȸÆ�ȣ1ȌǃMĝǔǥɕ

 ĚŭŸOŘƸǠ~�ȸǠȸƧȀŃɉ(ƻĊàɔĤȽƥ, 2009)ňǠÈěĄɖƯǃǗǒ

�����ɋąÅ-ćǃǡǜƢţǌǍƲƧǍǓÕɖ-ŃȜƧ¹â�ƲȲ�ƤģAâ��Ɖ

ƧǍƲǌƧǍāq�ţƫUɕ
Ǌťţ�ķǻȲ�ƤģAƢƲƧ¹��ɖHƉƧǍ(A)Ʋǌ

ƧǍq+(AV)�ȸƊ½ǅ�ǚƧȀǆœƲȸÆLĂəPerformance Intensity Function for 

Phonetically Balanced wordsɖ �sȸÆ�2ɋ�ȸƊ½ǅ�ǚƧȀİůő�ȣ1LĂɖ

��ƄŷňPI-PB) ��ŝsɕ ·ĘƫƽřıŭŸ'ňę-Ȍ�Ĳš¯ƮÀƧǍǟūƅƑɖ

ǌǍƲǌƧǍāqŃɉ²Iñ/�Űɕ 
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  ŭŸ{ɂňɛ(1)Ƨ¹â�,ŘƉƧǍĪÅƲǌƧȮĪÅţPI-PBȣ1ķǻɜ(2) Ȳ�

ƤģA�Ƨóâ�,ŘƉƧǍĪÅƲǌƧȮĪÅţPI-PBȣ1ķǻɜ(3) Ƨ¹â�ƲȲ�Ƥģ

Aâ�ţPI-PBȣ1ķǻɕ

ə�ɚŭŸąĽ

1.) gǛƢ

 ĚŭŸƒřEȠÑɡƧ¹â�ƯɃƢɖGĖgǛƢ10tə6�4Śɚɖ½�¾ɐň21.6

ĳəĨńµ=2.9ɚɕƈAĨńňƧUİ¹əa500, 1000, 2000, 4000 Hz ƧȢ4Ť%Ć25 

dB HL��ɚɔ	ƤŎļİ¹�ŉƤŴşŠnɕƧ¹â�gǛƢǱĄǋǆɑɖ2ĢǱĄ[ì

ćŃ¾ɐɔÔNɔŃǛƤ7ɔǠȸ£ǍȢ4əSpeech detection thresholds, ��ƄŷSDT 

ɚɔǠȸȀǨȢ4əSpeech recognition thresholds, ��ƄŷSRTɚy500, 1000, 2000, 

4000 Hz�½�ƧUȢ4ɔǌUŎļyǌUŬİƲvɕȲ�ƤģAâ�gǛƢ14tə5�9

Śɚɖ½�¾ɐň35ĳ(Ĩńµ=17)ɖƈAĨńň)åȲ�Ƥɠȡư¬`¾��ɖ�ŉƧó

��H�ȫűƢɕǞƌǱĄǋǆ�ɖ2ĢǱĄ[ìćŃ¾ɐɔÔNɔģAƤ7ɔ ǌUŎ

ļɔǌUŬİƲvɔ SDTɔSRTɔ500, 1000, 2000, 4000Hz�½�ƧUȢ4ɔCI�ǀɔ¤

Ȫ,ŘȲĦĂɔCAPɔSIRyȵģAƤPTAɕ

ǆ�. Ƨ¹â�gǛƢǱĄ

��$( ���6 �� �+% SDT SRT PTA )��� )�!�'	

NH-1

NH-2

NH-3

NH-4

NH-5

NH-6

NH-7

NH-8

NH-9

NH-10

19 F R -10 0 0 ȁǌ yes

19 F L -5 15 8 ȁǌ yes

21 F R 0 10 3 ȁǌ yes

21 M R 5 10 13 İ¹ --

20 M L 0 10 10 ȁǌ yes

20 M R -5 15 8 İ¹ --

19 M L 5 10 17 ȁǌ yes

26 F R -10 10 8 ȁǌ yes

26 F R -10 10 13 ȁǌ yes

25 F L -10 10 5 ȁǌ yes

(SDT in dB HL, SRT in dB HL, PTA: Pure-tone Thresholds Average of 0.5k, 1k, 2k, 4k dB HL)
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ǆ�. Ȳ�ƤģAâ�ǱĄ

��

$(
CI-1 CI-2 CI-3 CI-4 CI-5 CI-6 CI-7 CI-8 CI-9 CI-10 CI-11 CI-12 CI-13 CI-14

��

�6

��

��

%

��

82

)�

��

)�

!�

'	

SDT

SRT

PTA

CI


(

�3

��

4#

�

CAP

SIR

5�

�%

PTA

57 18 54 18 78 19 36 18 31 43 42 31 24 29

F F M F M M M F M M M M F M

R L L L L L L R L R R L L L

2 9 2 11 3 3 4 9 3 6 1 6 2 4

ŢB
ȫ

ȁǌ
ȁǌ
ƠƷ

ȁǌ ƠƷ ȁǌ ȁǌ İ¹ ȁǌ İ¹ ȁǌ İ¹ ȁǌ İ¹

yes yes yes yes yes yes no -- yes -- yes -- yes --

20 20 30 25 20 20 20 25 20 30 15 30 20 25

45 50 45 35 35 35 35 35 35 40 25 40 25 30

28 32 40 35 35 26 28 37 25 27 31 38 35 30

freed

om

24CS freed

om

24M freed

om

freed

om

freed

om

24CS freed

om

24CS freed

om

24CS freed

om

freed

om

24 24 24 24 24 24 24 24 24 24 24 24 24 24

8 8 7 6 7 8 9 6 8 8 9 6 9 8

4 3 4 3 4 4 4 4 4 4 4 3 4 4

120 106 100 113 110 101 88 106 108 104 107 110 98 110

(�������SDT, SRT, PTA in dB HL, CAP: The Categories of Auditory Performance scored by 

participant-self, SIR: Speech Intelligibility Rating scored by test performer.  )
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2.) ěĄ 

 ĚŭŸȔöĨń\²I<ƸǠ~�ȸǠȸƧȀŃɉ, MMRT>�Ȟȸ?Ůɖ'ňȸǓě

ĄɖGĖ6Ǝ�ǚɖĶƎ25� ɕÊ<ąȷ�SONYúÊĬƯǃȞǈ�Ū�İȷǡǜÊ<ɖ[

ìā2ɀȗyƨƭɖǈ'âǌƧǍāq��ɋŃǛ²IɕJ�APPLEȲƬ�imovieǺɋ§Ƹ

Ǡ~�ȸǠȸƧȀŃɉȸĭƲŪ�ǡǜÊ<ƏqɖâňĚŭŸǌƧǍāq�Ńɉ²Iɕxœ

ţŜȷ��ɑɔ��ɕ

             ��. Ƞ�Ŝȷ                                       ��. ǌƧāq��ɋŜȷ

3.) ŃǛŕ�Ǘ8

 Ƨ¹ƎĆ	°Ț���ƧUĮġ~ȩȸ ȌǃćŃɖ§�ȂƯǈŃɉȅȍAPPLE 

MacbookçñȲƬɖŜȷǿï19rLCDǂºɔȸǓǾAƧUǒGSI - 61õýɕ¤ɉșƛąÅ

���æŲɖ�ïǂºƛĆƦ�|k�ąɕgǛƢ��Ǹȯ|k�E®ɔȱÃǏȷu|kɕ

Ȳ�ƤƎĆm]ĞhȟÂƤɏ}ŴȮȩȸƧĮ ȌǃćŃɖgǛƢ��ȩȸȡ	�0ÃǏȷ

©³ą|kɖǸȯ|k�E®ɢɖ���æŲɖHɇșƛƲƧ¹Ǝŧsɕ
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                    �� Ƨ¹Ǝ¤ɉșƛ                                  �� Ȳ�ƤƎ¤ɉșƛ

4.) ćŃĲɊ

 NHƎgǛƢȬĬȔö�ƤȌǃŃɉə§TDH39ƤĬȓƼȵŃǛƤɚɖCIƎ)åCI

əȵŃǛƤ�)å�&XƧǼIɚɕɈ>�Ʀ���ȴɅȸňRŇȸɖŃȜgǛƢ0.5, 1k, 

2k, 4k HzţƧǍȢ4ɔSDTySRTɕ

 J��ȂƯǈţǌƧ��ɋŃɉȬĬõýǆ~ɖŃȜHAV�~�ǚȀǨİůőɖJ

ŃȜA�~�ǚȀǨİůőɖĶ�ĪÅćŃ�2ȸÆ$Ȩɖǆ~�țǉɕż�2ǆ~ȸÆ$

ȨřgǛƢţSRTȠ�ɖH�ǆ~0ŋ¤ȪćŃɠgǛƢïgŎļȬĬ�łȸÆɕƳ.-

ǡɛCIgǛƢţSRTň20 dB HLɖ�AVĪÅ�ćŃȸȜȽÁň20, 25, 15, 10, 30 dB HLɖ

ǆ~ȽÁňA1, B3, A2, B2, A3ɜ�AĪÅ�ćŃȸȜȽÁň20, 15, 25, 30, 35ɖǆ~ȽÁň

B1, A1, A2, B3, B2ɕ10tƧ¹gǛƢɖCŶĪÅŤ�āćŃ�2ȸÆ$Ȩɜ�14tȲ�Ƥ

ģAgǛƢ	ɖĖ3$�ɠȡȣ1;ŃǛ�2ȸÆ$ȨɕćŃTƐ�gǛƢhɀƲă�íª

Ǡɛɒ(§ĔÏTąţ|kyǂº�ũPäƧP�$Ś�Ǧ�2�ɖǤ(�ȕũ�ȕëƧP

ţ�ǚ¥�ľȸä��ɕ�ğƧ�Łĥɖl�Řŏţɖ�1��/�� ɕɓɕ�ƉƧǍŃ

ɉćŃTíªǠŨśɛɒ�. ɓ��ɖHɇŤŧsɕćŃTĻĖȌǃǆ~B¢ŌÖ\ɕ
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ə�ɚŭŸƏğ

 ĚŭŸƏğ§Mâ�2
ɂ-xœɖ1.) NHƎAVƲAĪÅ�ţ�ǚȀǨǆœƲȸÆȣ

1(PI-PB function)ɕ 2.) CIƎAVƲAĪÅ�ţ�ǚɔȸǣɔȸƊȀǨǆœƲȸÆȣ1(PI-PB, 

tone, phoneme functions)ɕ3.) NHƎƲCIƎţPI-PBķǻɕ

1.) NHƎ�PI-PB function

 NHâ��AVţ½�~�ǚȀǨőÏƧǍ£ǍȢ4ǳ�Ýū$Ȩəsensation level 

referenced speech detection level, dB SL ref. SDTɚÏ0ư+30 dB SLȆņñ_ə��	ţ

ƾɎɚɖAĪÅ�xɄ"ţǶZə��	ţƇɎɚɕAVĪÅţİůő���SL�ŤɌĆAĪ

Åɕ�15dB SL��ţÝū$Ȩ	ɖAVţȀǨİůőķAĪÅŧ©ǻɌɖlɌK9%ţİů

őɕ�20 dB SL��ɖAVƲAţȀǨİůő^Mïȁɖē�;ɌK3%ţİůőɕAVȀǨ

İůő�30dB SLɠïȁ100%İůőɖƣAĪÅS�35dB SLɠïȁ100%İůőɕ

     �� NHƎ�½�PI-PB function                              �� CIƎ�½�PI-PB function
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2.) CIƎ�PI functions

1. ƸǠ~�ǚȀǨőəWord recognitionɚ 

 CIģAâ��AVĪÅ�ɖȬƺSLţ�Wɖ½��ǚȀǨőȆņñ_ɖ½�İůőÏ5 

dB SLţ17%Ȇņñ_ư35 dB SLţ60%ɜ�AĪÅɠɖSÏ5 dB SLţ10%ư30 dB SLţ

42ɘȆņñ_əǋ��ɚɕAVĪÅţ½�İůő���SL�ŤķAĪÅňɌɕH	CIģA

â��%SLɠɖ,Ř~�ĪÅƲȮĪÅţ�ǚȀǨőŧµ��ɖ#�25 dB SLɠİůőµ

ŝǻ�ư8%ɕƣē«�20 dB SL;ɌK2%ţİůőɕ�30 dB SLɖȮĪÅţ�ǚȀǨőS

ķ~�ĪÅɌK14%ɕƑǒƏğɆŲɖCIƎp2ȸÆAVɗAɖWilcoxon Signed Ranks test 

(2-tailed)	ɖ;ĖSDT+5ĖɆƺµŝəp= .042ɚɖƣSDT+30SčïȁɆƺµŝəp= 

.066ɚɕ

2.ƸǠ~�ǚȸǣȀǨőəTone recognitionɚ

 CIģAâ�ţ�ǚȸǣȀǨɖ AƲAVĪÅ�ţȀǨİůőǶZƲĂ4�ŧŞïȁəǋ

�FɚɖİůőÏ+5dB SLţ30%³oȆņñ_ư35 dB SLţ70%³oɖÙĆ20 dB SLɠ

İůőxœ�2%ǭənotchɚɕAVĪÅţİůőȧ��35 dB SL�ķAĪÅɌ�12%�ɖ

�H�SLŤ%ĆAĪÅɕ�+ 5, +10, +20 dB SL	AİůőķAVɌ8, 7, 8%ɖH�$ȨAVţ

ȀǨİůőƲAĪÅİůőµŝ�6%�ɕµŝē��+10y+20dB SLɌK8%ţİůőɖƣ

ē«�+ 15dB SL;ɌK2%ţİůőɕ CIƎp2ȸÆAVɗAɖWilcoxon Signed Ranks test 

(2-tailed)	ɖ;ĖSDT+5ĖɆƺµŝəp= .028ɚɕ

3.ƸǠ~�ǚǚƊȀǨőəPhoneme recognitionɚ

 CIģAâ��AVĪÅ�ɖȀǨőȬƺSLţ�WɖǚƊȀǨİůőÏ59%ƕƕñ_P

75%ɜ�AĪÅɠɖSÏ5 dB SL ţ47%ƕƕñ_P35 dB SLţ64%əǋ��ɚɕAVĪÅţ

İůő���SL�ŤķAĪÅňɌɕH	�+25y+10 dB SL$Ȩ	ɖAVţȀǨİůőƲA
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ĪÅµŝē«ɖ;ɌK9%ɜē��+20dB SLlɌK20%ţİůőɖHį�+5, +20dB 

SL$ȨMNɌKAĪÅ15%y13%ţİůőɕ ƑǒƏğɆŲɖCIƎp2ȸÆAVɗAɖWil-

coxon Signed Ranks test (2-tailed)	ɖ;ĖSDT+5, 10, 15, 20ŤĖɆƺµŝəp= .046, 

.034, .002, .009ɚɖƣSDT+30SčïȁɆƺµŝəp= .068ɚɕ

4. CIƎAVĪÅƲAĪÅȀǨő

 �CIģAâ�ţAȀǨİůő	ɖ���SL�ɖǚƊ½�İůőŤ�Ćȸǣɖƣȸǣ

½�İůőŤ�Ć~�ǚəǋ�Dɚɕ�CIģAâ�ţAVȀǨİůő	ɖ���SL�ɖȸ

ǣ½�İůőŤ�ĆǚƊİůőɖƣǚƊİůőŤ�Ć~�ǚİůőəǋ��ɚɕ

      �F CIƎ�½�PI-Tone function                      �� CIƎ�½�PI-Phoneme function
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              �D CIƎ�AĪÅ�ķǻ                                    ��  CIƎ�AVĪÅ�ķǻ

3.) CIƎƲNHƎ�PI-PBķǻ

1. AVĪÅ

 NHâ��%Ýū$Ȩɠə0P15dB SLɚ�ǚȀǨőǻCIģAâ�µəǋ�^ɚɖ

NHƢ�0, +5, +10 dB SLɠİůő%ĆCIģAâ�13%, 12%, 3%ɕNHƢ�+ 15 dB SLɠ

İůőɌĆCIģAâ�7%ɕ#�Ýū$Ȩŧ©Ɍɠ(a: +20, +25, +30, dB SL)ɖH½��

ǚİůőSɆƺɌKCIģAâ�33%, 49%, 43%ɕ

2. AĪÅ

 NHâ�ƲCIâ��%Ýū$Ȩɠə0P15dB SLɚ�ǚȀǨőµŝ��əǋ�^

�ɚɖ CIģAâ��0dB SLɠİůőɌĆNHâ�3%ɖNHƢ�+10, +15dB SLɠİůőɌ

ĆCIģAâ�1%, 7%ɕ�Ýū$Ȩŧ©Ɍɠəaɛ+20, +25, +30, +35 dB SLɚɖNHâ�

½��ǚİůőSɆƺɌKCIģAâ�22%, 28%, 32%, 65%ɕ
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     �^. AVĪÅ�NHƎƲCIƎ�PI-PB                    �^�. AĪÅ�NHƎƲCIƎ�PI-PB

ə�ɚǔǥɛ

 ĚįŭŸ§pƎæÎPţAVƲAţĂ÷ŧłɖÎPpƎţǌǍ�Æ4(Visual En-

hancement, AV-A=VE, ��ƄŷVE)ɖxœĆǆ�ɕH	řĆSDT+35 dB SLţĂ÷;Ė�

2gǛƢɖ��ǆ½�ÜƝÿŨś�ƈAǖƀɜSDT +0 dB SLţĂ÷;Ė�$gǛƢĖï

gı$ȨţAVŃɉɖ�Ũś�ǖɕ��§Mâ�2
ɂȌǃǔǥɛ1.) VE> 0ɖ 2.) VE = 

0ɖ3.) VE < 0ɖ4.) CIţōĴȸÆǆœǶZɕ

ǆ�. NHƎƲCIƎ�pNȸÆţǌǍ�Æ4

VE SDT SDT+5 SDT+10 SDT+15 SDT+20 SDT+25 SDT+30 SDT+35

NH, PB

CI, PB

CI, Tone

CI, Phoneme

-- 5 7.77 8.3 2.2 4.3 1.91 --

-- 7.78 4.418 3.71 2 7.54 13.14 --

-- -8 -7.85 -1.14 -7.43 -6.05 -4.33 --

-- 15 9.75 20.07 13 8.15 11.75 --
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1.) A+V > A-only7Visual Enhancement

 ©NHâ�ƣǑɖǌǍñ_ĀáKœ�æĖÝū$Ȩţ~�ǚȀǨő�ɖAVĪÅŤɌ

ĆAĪÅɕ#�%Ýū$Ȩə+15 dB SL��ɚVEĀáǻňċɆɜ�ɌÝū$Ȩə+20 dB 

SL��ɚVEǻ«ɕıƏğɆŲ�%Ýū$ȨɠɖNHâ�ÒȾ,ŘţǌǍ,ŘȮĪÅſś-

ñ_H�ǚȀǨɜƣ�ɌÝū$ȨɠɖřĆƧǍǓÕŁďɖÿ�ƧǍĪÅň
ȌǃȀǨɖ

VEĀáSŧ©�ȖɍɆƺɕi�ã3ǎ£PƧ¹â�ţ½�ȀǨİůő�+20 dB SLň�2

Mĺ±ɖ+15 dB SLɠAV½�ȀǨőň42ɔAň33%ɖƣ+20 dB SLɠAV½�ȀǨőÓȊ

�ȟň70%ɔAň68%ɜ���+25 dB SLɠņņïȁȀǨİůő100%əǋ��ɚɕǆŲ

Ƨ¹â��Ɔ�+20 dB SLɠɖƧǍĪÅ¶ƒïƁ
ǊţǠȸïûɖǌǍ�Æ�%Ýū$

ȨèĖǻ�ţǆœɕ

 ĚŭŸƏğɆŲɛCIģAâ�ţAVƲAĪÅµŝ�~�ǚȀǨőƲNHâ�µŝ�

�ɖ#HVEţǶZč�Ýū$ȨCźə+5, +25, +30 dB SLɚɠĖǻ�ţVEǆœə7, 

7,13%ţµŝɚɖƑǒƏğ�xœɄ"ǶZə+5, +30 dB SL, p= .042, .066ɚɕƲNHâ�

�%Ýū$ȨĖǻ�ţVEǆœ�sɜ�ǶZđƓyNHâ�Ė�ÓȊ�ȟţȸÆÝū$ȨM

ĺ±ķǻǳ-ɖ½ƕŖ�ɕ�ǚƊȀǨőąȷɖCIâ�ĖȈįæĖAVĪÅyAĪÅµŝ	ɖ

ē�9~20%ţVEǶZǆœɖ��%Ýū$Ȩə+5, 10, 15, 20 dB SLɚĖɆƺµŝɕ�AVĪ

Å�ɖCIâ�ţǚƊ½�İůőǶZ�Ćȸǣ½�İůőǶZɜ�AVĪÅyAĪÅ�ɖCIâ

�ǚƊţ½�őǶZŤ�Ćȸǣy~�ǚţ½�İůőǶZɕɆŲCIģAâ��p2ȸÆŤ

ȻuĆ,ŘȮĪÅňǠȸïûţƁȎɖ#�ĦźȸÆəĦ%ƲĦɌȸÆɚ�Ėǻ�ţVEĀ

áɖ���ǚƊţȀǨ	,Řē�ǌǍ�Æê´ɕ

2.) A+V = A-only 7No visual enhancement

 NHâ��ȸÆň+20 dB SL��ɖ~�ǚȀǨő�AVyAĪÅȵ¹ŧȁɖ¿�ĻĖ

VEǶZɕƣCIâ��ȸÆ+25 dB SL��ţ~�ǚȀǨőyæĖȸÆţȸǣȀǨő	ɖAV

yAĪÅȘȵ¹ŧȁɕl�ðǥNHâ��ɌÝū$ȨȸÆɠɖǌǍ�Æê´,Řǻ%ɜCIâ
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��ȸǣȀǨ	ɖ¿�ŉĽ,ŘǌǍ�Æ-ȀǨɕŊƣ�ƸǠţ�ǚħȋ	ɖȸǣĔŦïÊ

ȺP~�ǚȀǨİůőţǒƀɕťTƮÀ�PI-function ǒƀ�ɖ�Ŋ,Ř~�ǚȀǨİůő

ň
ɖřĆCIȸǣïûţ�ǷŖư�AVĪÅ�ţ¼ùlƫ{ɂə�ĵǔǥɚɖÄǩáǝ�

ǚƊİůőňPI-functionţ
ǊǒƀąÅèƫŻqƸǠţōĴÔɕ

3.) A-only > A+V7Single model > Bi model, Concentration

 æĖĂ÷	ɖjĖ�CIâ�ţȸǣȀǨKœƉƧǍĪÅ½�İůőǶZ�ĆǌƧāq

ĪÅţœǮəǋ�Fɚɕ�ıã3�§+35 dB SLţĂ÷ƈAǔǥɖ�ňı$ŤjĖ�2Ă

÷ɖ�I½��ǆÔɕř�ȷñPţȸǣȀǨ¿�ŉĽ,ŘǌǍǼX-�Æɖ�ıl�ðǥ

�CIâ�ǊȀǨȸǣɠɖǌǍÝ�ţWAeƣĖ¼ùȸǣMȀǊƊţlƫÔɕřılūɖȸ

ǣţȀǨĖHōĴÔɖ;lřƧǍ£ǍHȍÃĵɕȈ�yťTƸǠȲ�ƤģAƢ�ȸǣţǠ

ȸïûyǾKčƧƫÐ6ēȰ�@ėţǢɂwqɕ

4.) Cochlear implants Performance-Intensity trend phenomena

 �ȈįţŭŸćŃ	ɖã3ǎ£P��CIģAâ��ǻɌÝūȸÆ�ĖȀǨİůő�

ȤţǶZɕ�ǚƊAVĪÅ	ɖ14$gǛƢĖ10$ēɌİůőȵēɌćŃ$Ȩɜ�AĪÅ	ɖ

14$gǛƢSĖ7$gǛƢɕã3§HǚƊİůőţēɌÝū$ȨyHǠȸȀǨȢ4ķǻɖ

�AVĪÅ	Ė10$gǛƢţēɌǚƊİůőȸÆŤ�ǠȸȀǨȢ4İǯ5 dBBɜ�AĪÅ	

Ė5$gǛƢţēɌǚƊİůőȸÆ�ǠȸȀǨȢ4İǯ5 dBBɕi�ɖCIâ�ĖĦɌţǚ

Ɗǳ�İůőɖAVĪÅ	�0 dB SLĖ59%ţ½�İůőɜ�AĪÅ	+ 5dB SLĖ47%

ţ½�İůőɕȈīţƏğwqCIȸÆɢŔţǗǒɕřĆCIţȲŀǣāË�ȗ č0ŋ,Ř

ƢţïûȸÆƵȒÃň
ǊǗ�ɖæ�ȍ�äȍ«ţȸȜȘĔȌřɋ�ɢŔ�Ȍǃ�Ɨyý

�PēȒȲŀRŇɕ�ıCIģAâ�ţȸÆƲȀǨőţǶZđƓĔxœǻ½ƕţǶZɖŖư

�AĪÅ%Ýū$Ȩɠɖ~�ǚȀǨ½�İůől�ǻƧ¹â�-ÎɌɕ
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ə�ɚƏǥ

 NHâ��ɌÝū$ȨȸÆɠ:u,Ř~�ƧǍĪÅɖǌǍ�Æê´,Řǻ%ɖ��

Ɔ�+20 dB SLɠɖƧǍĪÅ¶ƒïƁ
ǊţǠȸïûɜǌǍ�Æ�%Ýū$ȨèĖǻ�

ţǆœɕCIģAâ��p2ȸÆŤȻuĆ,ŘȮĪÅňǠȸïûţƁȎɖ���ǚƊţȀǨ

	,Řē�ǌǍ�Æê´ɜCIâ�ǊȀǨȸǣɠɖǌǍÝ�ţWAeƣĖ¼ùȸǣMȀǊƊ

ţlƫÔɖl�áŘ�CIƧƫÐ6	ɖǬȸǣǕƖ�ƧǍň
ɕřĆƸǠyCIţōĴÔɖƮ

À�ŃɉCIģAƢPI-functionţMĂǒƀɠɖáüŘǚƊȀǨİůőɕCIȸÆɢŔţǗǒ,

CIģAâ�ţȸÆƲȀǨőţǶZđƓxœǻ½ƕţǶZɖÄǩƲCI,ŘƢĉ¹ŅȉţēȒ

ȸȜ�HSRTİǯ5 dBBalɖ��ȍ�äȍ«Ʀɕ
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