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Purpose: The purpose of this study was to identify factors of speech perception and Correspondence : Sang Hee Park, PhD
health-related quality of life (HRQolL) outcomes for post-lingual adults with Partial E-mail : psh4292@dcu.ac.kr

Deafness (PD) and Severe-Profound hearing loss.

Methods : The study design was a retrospective review of speech perception and HRQoL for ~ Received : June 10, 2020

13 adults with PD and 13 adults with Severe-Profound hearing loss before and one-year Revision revised : July 13, 2020
after CI. A monosyllabic and disyllabic word test, sentence tests, and the Nijmegan Cochlear ~Accepted : July 28, 2020
Implant Questionnaire (NCIQ) were used. The presence of employment and tinnitus before

CI, duration of auditory training after CI, hearing preservation of adults with PD, THI score

after CI, and level of education were collected and analyzed.
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Results: In both pre- and post-CI studies, adults with PD who had a job before CI scored Seong Jin Jang

significantly higher on self-esteem and social interaction compared to those without a job.
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Adults with Severe-Profound hearing loss who had tinnitus before CI scored significantly ~ Sang Hee Park

lower on self-esteem, activity limitation, and social interaction. The score of THI after CI

https://orcid.org/0000-0002-0083-238X

was correlated with basic speech perception, self-esteem, activity limitation and social ~Young Myoung Chun

interaction in adults with PD. Sentence test scores of adults with Severe-Profound hearing  https://orcid.org/0000-0001-8922-6580
loss were correlated with physical functioning of NCIQ after CI. In both groups, the score of

advance speech perception after CI was significantly correlated with speech production,

self-esteem, activity limitation, and social interaction.

Conclusions : Tinnitus was one of the main factors to negatively affect the HRQoL of adults
with hearing loss, both before and after CI. Sentence-level auditory training would be helpful
in improving the HRQoL in adults with Severe-Profound hearing loss. In both groups,
interventions should be considered to improve the advanced perception after CIL.
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Table 1. Participants' information

Periods of  Presence Perods of - Pzsanss Geoies Preser
Case Age Site Internal External . Auditory of .
Sex . . education of o . vation
no. of CI of CI device device ( ) . training Tinnitus THI )
YRR oceupation (months) PreCl PostCI 0

P1 F 20 Lt Cl422 CP910-EAS 16 Yes 6 No 0 80
P2 F 32 Rt. Cl422 CP910-EAS 16 Yes 0 No 16 83
P3 M 59 Rt. FLEX24 DUETI 16 Yes 12 Yes 82 70
P4 M 36 Rt. Cl422 NG EAS 16 Yes 9 Yes 48 52
P5 F 55 Rt. FLEX24 SONNET EAS 9 No 6 Yes 0 75
P6 F 57 Rt. FLEX24 SONNET EAS 9 Yes 8 Yes 4 100
P7 F 42 Rt. FLEX28 SONNET EAS 16 No 6 Yes 4 57
P8 F 32 Rt. FLEX28 SONNET EAS 14 No 5 Yes 24 100
P9 F 33 Rt. FLEX28 SONNET EAS 16 Yes 8 No 0 70
P10 F 24 Bo. FLEX28 RONDO 12 Yes 12 No 12 33
P11 F 43 Rt. FLEX24 RONDO 12 Yes 12 Yes 42 64
P12 M 47 Rt. Cl422 N6 EAS 16 Yes 1 Yes 32 67
P13 F 53 Lt. FLEX28 OPUS2 9 No 12 Yes 22 49
S1 F 51 Rt. FLEX28 OPUS2 12 Yes 6 Yes 20
S2 M 41 Lt. FLEX28 OPUS2 14 Yes 12 Yes 20
S3 F 53 Lt. FLEX28 OPUS2 9 No 3 Yes 58
S4 M 59 Lt. Cl422 CP910-CI 14 Yes 3 Yes 86
S5 F 56 Lt. FLEX28 RONDO 9 Yes 0 Yes 0
S6 F 49 Lt. FLEX28 RONDO 12 Yes 3 Yes 0
S7 F 58 Rt. FLEX28 OPUS2 12 Yes 9 Yes 0
S8 F 34 Lt. FLEX28 RONDO 12 Yes 3 No 0
S9 F 39 Rt. FLEX28 RONDO 12 No 4 Yes 24
S10 M 36 Rt. Cl422 CP920-CI 20 No 10 No 10
S11 M 61 Rt. FLEX28 RONDO 12 No 6 Yes 20
S12 M 61 Lt. FLEX28 SONNET 9 Yes 6 Yes 0
S13 F 45 Rt. CI522 KANSO 9 No 5 Yes 0

Note. P=partial deafness; S=severe-profound hearing loss; Lt.=left; Rt.=right; Bo.=both.
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Table 2. Composition of speech perception test Table 3. Partial deafness group's speech perception and HRQoL
Level Composition Set according to presence of occupation
. Presence of
Monosyllable 50 items 2 ; n M p
. 30 items occupation
Disyllables 128 phoneme 6 Pre SE Inoccuation 4 16.00 3195
- Occupation 9 47.56
> mono sentence Inoccupation 4 16.50
Sentence 5 connected sentence 7 Pre_AL . ' -1.885
Occupation 9 42.44
50 key words .
Pre SI Inoccupation 4 20.50 2358
— Occupation 9 50.00 '
Note. SE=self-esteem; AL=activity ~ limitation; SI=social
interaction.
"'p(.05, "p¢.01
. S Zat .
1.4 M UK Y Z B Ao Fo Ojxls o .
$% A DAL A% B 4o Ao v wgo] B I I
10
Ae ARl olgY Aol weki ojudt Jifo] U= A ; m - -
ﬁ%i%q_ pﬂ /\}\ le Z__I]CQO O‘jo" = j_%ﬂeﬂ EE]—X]Z]-_TL]_ Pre_monosyllble Pra_j:;rzlzas Pre_sentence | Pre_monosyllable Pra_d:; lables Pre_sentence
= noccupation  moccupation

A7 T 49 A AJolE AmE 2y FE %'é A IF
Hollde AdY A= 4% e 4
pCODT & A ARA 3 A8(=-2.358, pC 05) X**ﬂ 5741
Moz QoI5 &Qth R g Aolo] Au= Table 39] A
Alstgitt. shARE TAHE Eg A IF olAes AdY /7l
et DRz A7 B 49 Aol fojulgt Aozt JiSith T
A7t o= Figure 1914 e HigF o] FE HHa= 2
o] A= A9 8 =%on IHE Y Aeol= Aol ol
= A7 #3Eo] o =3th 49 4 SHME FE A
9 Aol 7184 DA 111946} = Aol = A7t
49 Aol B A Ueidl 1HE FHAES F/do] gl A%
7F RS2t o lL&’JEDP(Flgure 2, 3).

A, & A o389 Aol WE 15E A4 A7 - 4
o4 Z}Ole HwsjE At FE W$ 4o IF Hollde ol
o 7 E}E} & A 9X43 A% T 49 Ao f9lv|
Zol7h ilck. sHAlE AE Y Al IF LHOH/Hh 01

o] 3= AY, & A Ao} EFW(=3.230, p0D), & A
59 AH=3.683, pL005), = A AFA *Ji&‘%
(3.263, p<.01) A7t ool Sl S FoulshAl Rk
ot YAE WY Al A= Table 400 AASE TAE
34y 52 ojfo] 9= AL nE ﬂ o o] A 3]._([)4

|t
E‘L

oF o of

)

FE A7l o IUhFigure 5). FE WY AQlel AL &
AXOZ FOFt Aoz UA O}OW ool Sl= 73 t
& WA HS5E B R A7 B4 ’é&ﬂ Hode 4
g, AR goold dubdos o W HeE Hr(Figure
4, 6).

Note. PD=partial deafness.
Figure 1. Speech perception performance of severe profound
hearing loss and partial deafness hearing loss by occupation

-
i I I | I I I

Pre_BSP Pre_ASP Pre_SP Pre_SE Pre_AL

noccupation W occupation

Note. BSP=basic speech perception; ASP=advanced speech
perception; SP=speech production; SE=elf-esteem; AL=activity
limitation; Sl=social interaction.

Figure 2. Severe profound hearing loss group's HRQoL
according to presence of occupation

Pre_BSP Pre_ASP Pre_SP Pre_SE Pre_AL

"

BN W R WO YW
S a8 o o8

noccupation W occupation

Note. BSP=basic speech perception; ASP=advanced speech
perception; SP=speech production; SE=elf-esteem; AlL=activity
limitation; Sl=social interaction.

Figure 3. Partial deafness group's HRQoL

according to presence of occupation
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Pre_monosylible  Pre_dsyliables Pre_sentence  Pre_monosylizble Pre_disylables Pre_sentence

Severe PD

absence @ existence
Note. PD=partial deafness.
Figure 4. Speech perception performance of severe profound
hearing loss and partial deafness hearing loss by tinnitus

-
B I I I I I

Pre_BSP Pre_ASP Pre_SP Pre_SE Pre_AL

absence m existence

Note. BSP=basic speech perception; ASP=advanced speech
perception; SP=speech production; SE= elf-esteem; AL=activity
limitation; SI=social interaction.
Figure 5. Severe profound hearing loss group's HRQoL
with or with out tinnitus

Pre_85P Pre_ASP Pre_sp Pre_SE Pre_AL

Borow ok oW oo oW oW
6o dscadadas

sbsence m existence

Note. BSP=basic speech perception; ASP=advanced speech
perception; SP=speech production; SE=elf-esteem; AL=activity
limitation; Sl=social interaction.
Figure 6. Partial hearing loss group's HRQoL
with or with out tinnitus

Pos_monosylieble Post_disyllables  Pos_sertence Pos_monogylisble Pos-disyliles  Pos_sentence
Severe PO
Less6 morths @ Over 6 months
Note. PD=partial deafness.
Figure 7. Speech perception by group
according to the duration of hearing training
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opdel IFY H4vh o =% REEH UL Fsed 7
7ol 670 mRkel 159 A4t o =Sith
HE W GRlY & & THI F5et 244 531548 ol
A

A%, 207 wol B, BY 39, 47 B

) o ﬁ < = oY~
A Wk An B 0 400 & F o)y 4k & ¥ e
=

ARl BAZH=-647, p(05), & & Aok EFH(=-5606, p{.05),
& T &F9 ARM=-623, p(05), & F ARH H2zE
(=-820, pC005)F o] = ZAor IHIL i
319 sHe TR B 2 4k Ax At gl
38%(57)7F & BE =AU
il B I R
999 Hret @x4 % A% w1 4o A Zolls el fle
0w FRIFT. 2 ' 4] A= Table 590 AAISHA
T} Figure 994 Hxo] 53] & & o[gda7t W& A
A AsaRe M2l =74 Vet oo] BE U A9l9] Al|AY
o YT TAL lvke AZ & 5 ddt

Table 4. Severe-profound hearing loss group's speech
perception and HRQoL according to presence of tinnitus

Tinnitus n M t
. Absence 2 3.50 _
Pre_disyllables Existence 1 5.00 371
Absence 2 61.50
.230
Pre_SE Existence 11 21.73 325
Absence 2 69.00
Pre AL vxistence 11 20.45 3.685
Absence 2 66.50 -
Pre_sl Existence 11 24.73 3.263
Note.  SE=self-esteem;  Al=activity limitation;  Sl=social
interaction.
".01
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B Over & months Less6& months

Note. PD=partial deafness; BSP=basic speech perception;
ASP=advanced speech perception; SP=speech production:
SE= elf-esteem; AL=activity limitation; Sl=social interaction.

Figure 8. HRQoL by group
according to the duration of hearing training

Note. THI=tinnitus handicap index; Sl=social
interaction.

Figure 9. Partial hearing loss group's correlation
between postoperative THI and Sl

Table 5. Correlations between adults with partial deafness's
individual factors (post-op THI, level of education, PD's
hearing preservation), speech perception and HRQoL

it
ox

THI Level of education Preservation

THI .270 -.162
Post_monosyllable .537 .149 -.010
Post_disyllables 161 .053 .270
Post_sentence .206 -.043 128
Post_BSP -.647" -.569° -.150
Post_ASP -.421 -.051 .091
Post_SP -.167 -.241 .061
Post_SE -.566° .037 -.032
Post_AL -.623° -.060 148
Post_SI -.820" -.300 051
Level of education 270 -.014
Preservation -.162 -.014

Note. THI=tinnitus handicap index; PD=partial deafness:
BSP=basic speech perception; ASP=advanced speech perception;
SP=speech production; SE=elf-esteem; AL=activity limitation;
SI=social interaction.

j0f 49019 XD} 728 21 Ao| T FYS TRKS BNy Tt o7

oL o

ey TAE 1Y ARl sEle & A B%e A
Ao] SISIEHG=592, pX.05)

3. B2 L NOIT TN Y AoIo] X2t R4t A
z 1

A A7 T A9 AL AR oud TS F=
opu7] oA AFAE & A T Ao dielA
ABEAS AASIET AR, Appendix 19 AAE =R}
Zol FE Y AQlel digt ZAE ATEW, QlFekeol4]
Aol 1387} 238(=943, p001), =23
(=912, p(001), 2887 EA(=880, p<.001),
718 I A" @AA(=.844, po01), FH"
W4 AEE ATER(=.553, p(05), ARIESET
259 AKH=.893,  p(001), ARIEEEI AEF
AoA(=.834,  p(001),  EEe A AEA
A528(=.921, p<00D)TH] &2 Ao] FRI=|glT).

AFeReol4]  Fol= 138 258(=.817, p<.005),
18483 EH(=.557, pl05), 2283 =679, pL05),
718 W27 2ok £57(=.583, p(.05), 7|& LA 73} 250l
AH=.669, pC05), 718 EAZ AEE AJSAE(=.678,
pC05), AF"E IR T ARE(=.601, p05), A"
B2z} Aol E2EZH=.684, p=.01), FAH LAz} x|
=804, p=.001), A FAZH ABA AJS2E(=.635,
pC05), T AET Aol E2FIH=.633, pL05), AorEETt
259 ASH=.828,  p(.001), ARESFEIT  APF
ABRE(=.674, pC05), &9 A} AEA A5A8(=.712,
pCODZEl Adtto] ERIE] it

EA4), Appendix 2°| Yehd Hie} Zo] IAE WY 4119
P27 Aot A% T A0 A e s
At 5 Wro] AWEQTE WA Qgekeold] Mol 1387t
=779, pC005), 2283 E4(=.654, pC05), AHE &
A3} Aot E5(=.567, p¢.05), AA" AT IFo] Azt
(=588, pC05), XA AL ARBE  AJSZL(=.637,
pC05), AokEFaat &9 AgH:=.970, pC001), AorEgitat
AR8lA AFeAR(=.970, p<.001), TEo ARk AlgE Aoz
£(r=.968, p<.001)7tel Afo] &It

QAZeReol4] Fof TAE Y ARl EA|ZF Mot A% &
g9 A 7] BAE AnE Ay 13387 2-38(=.852,
p(001), 1883 B4(=.574, p<05), 287 4= .653,
p.05)7o] Alato] EelEQitt. Figure 1094 HE5o], EA3)
718 WAZ(=.666, pK.05), L AH" LAZH=.568,
pC05), BT o A=(=.636, p{.05) Ttol| AfFto] ERIFILY.

718 @3 AR DRZH= 799, p=.001), 7] Tz}
T ARE(=.955, p001), AXH XA T AE(=.755, p
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€01, - LA} Aot £F7H=.823, p=.001), A &
A Z3}t ZF0] A$H=.716, p<.01), AAE TRz} A8)F A5
(=736, pC01), Aot EFHH L9 ARM=.952,
p(.001), Afokegddat ASlE A5 2(=.932, p{.001), &9
At AR AT A= 973, p<.001) Zrel Aol RIS
th 59 & T A" IXF Ao T AY 2R Ao EF
o, 59 AR A oA Heet o] w2 2eE U
ERgE] Figure 11, 12, 13 o4 &RIE 4= Qict
+ Po2-B5P mPos-ASP Poz-SP

120

SCORE
o
+*
*
[ ]

20 40 60 20 100 120
POST-SENTENCE

Note. BSP=basic speech perception; ASP=advanced speech
perception; SP=speech production.
Figure 10. Severe profound hearing loss group's correlation

between sentence score and ASP, BSP, SP after Cl
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Note. PD=partial deafness; ASP=advanced speech perception; SE=
elf-esteem.

Figure 11. Scatter plot between post_ASP and SE by group
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Note. PD=partial deafness; ASP=advanced speech perception;
AL=activity limitation.

Figure 12. Scatter plot between post_ASP and AL by group
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Note. PD=partial deafness: ASP=advanced speech perception;
SI=social interaction.

Figure 13. Scatter plot between post_ASP and Sl by group
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He, B2 W3 A4 I8 Aol e S = A Aot
&34, AFE AAEOlM fesA © =2 F¥EE B9
o ol WY Aol A9 Ee TPE 7 5
=2 49 An A9l Aop E2FAEZ Mt AR AT
(Kobosko et al., 2018; McRachan et al., 2019) 2%} UX|
gt s AT W A9 252 FY9 |5 wE 4
Peo| [omgt Aot itk B dFMe R AU
o] A9 fERe R ERoigith weEbd AAY §F A
ABoE AYgE B /M A5(McRachan et al, 2019), 2
Qlo] L7l Aot 57, 49 wigo] Ar] &Eeid 49 4
of S HHE 7Fsdol UtHlee, 2013). £ Aol o
o FE O A F Aol A" 9HE digtwolA AR
RIS E}oto], dARl IAL wE FAF FEY, ASY
2o HEA| FARIAL, ol Hio] oshd H

gk fEEEE E=1 Qdgo] HE RS Hld =2
Aot wHHHo] T W AU F Aol UM oA 8
B2 2219 dgo tigt wEETE @AW, dol digh wigE
s AAE el goll FARI Hisigloh wehy A
AA 9] REHED 219 do] tigk wiEn AojEFie] A%
I 49 4o § & ¥FE 7A= AlE i 5 Qo
mEh AQY fEY TEo] Aol oigt FHEQ WERE
A nEet 3% A7 29T Aotk

& A oY fFo] "E Aolg 7 IFHEE EAdHY,
FE W AL I82 € A 0¥y /57l "t 3] &

bl

Julgt Folrt Yok o= FE W HAL oz @
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TolA ool A7 WA 49 A FAH 1o FFE 7
A7 Aott= Cies "la 520169 A+ Zel dxgitt. &
Ados FOolx] YA FE FY AU IE0IA & Aol
ool Sle= AY FE A Aof 5, EFY ARL AEF
AeAE A7t o W& EAS Btk

AT Y A8Rl I8 & Ao ol¥o] Ue AR e
A Aot &4, = 3t
& A7 fYElsHA Rt ol &
o] olgo] stAY ool UUH ARl HshA A7 B
49 4ol Wy, =2 AEHA 2 EQF AeE EW
Olze 5(2011)9] AZzel IA|TF
T W OF 7] ojgY wE g Aot U= olRE
SiHs) Hy, HE WY O59 & A olf o] ERlo] 9]
Be AT 8o EEols TS FA P2 o]
H(nonbothersome tinnitus)¥ 7Fs/d°] AtHCies "la et al.,
2016). & o] FHofdt g A2 BF 109 oW P
717k 7D AL B 9 A 9 7)ol 13 B
T 19 oyl Aof whel, 1T ¢ A4 Y 71 131
% 60| 19 olW9 W 77k 7KL AdHh wmEbA R
H A IF0] olEE ZHAA QIAlRE I Ao oigt &3
o HJd A @Y, 1HE W IE2 Y dHe=
St A7FA ol¥(annoying tinnitus) AsIL Y& 7FsA0]
itk Carlsson S5(2011)0] w=2wW, E8 oz Qg
42%7} 73744l olfgol AZAL, 7R ol W AdAY 4
9] A& fYulsHAl Astrzittal Hirskylth Olze 5(2011)
9] AFoME o|FRFY 49 A HWIAE IUHA Yol
oY IFZ o|Fle= Qg 1o A IF W2 IF A
U fAdes Lrle OFCE ERSINY 11 Zd, oF9Y
IE Ag 80l YA F g0 Hs) B2 A7 B 49
A =2 AEFA, EQF S HAth mEi 2 dFolA

)
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)
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oy
2
i
2
>
©
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%
2

£ & Ao oy fFNeR fiAE FEsIYenE, oY
9] A7M(annoyance)®] ko] wE WA|Z 9 A7 BA &
o] A o] Wt F&HAE gyEt T3 Ao o
gt o] JFo] g 7HsAdel AUtk Joo S{(2015) o]Fo]
= A4 Y A4l olgol S A4 Y 49l olFel ¢
+ W A9, ogo] 9= I AAS wmet Z3f, oo
AE W ARlo]l A B A9 Hox K 2 oEes =
713 9%, olgel YE A HH 4l olgol gle 9
AQl, olgo] gl A A A9l <oz 49 Ao oIS
LAY ojgo] Sl W AgUxt ojFo] Y BA HFH AU
S HwalEE, ojge] Sl W Alle] o w2 A #H
4o A Hrh ol Ho| wE ojfo] FPo] e
A2S AARRITE SHARE ol AYATES HA AHY 4
I AR g AQd AAE vEg ez RE OH A
it 22 AHY s 7H AAA & A ogo] 7Xe @
Fol o2 I 2FF Aot A digt & A+t ¥
83 Aotk
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the Tang 5(2017)9 <+ A=t I3t
Aoz Zefslr] %2 IFF HlwelZ
= Hagh 9FHQ1 Aol #efgt IFo] 49 A d4F &
omeHA =Stk wEbA ©<es] FeERe W2 7ItHt:=
E319 Y&(Reis et al., 2019; Tang et al., 2017), AA A&
oAl QlFehe &g AlZke] Apo|(Schvartz-Leyzac et al.,
2019), A A= 7159 fTang et al., 2017), 7539
Azt 5 22 £7] o] B AFamel] 9% 7S
7Fs/dol Utk Reis 5(2019)2 7899 HZARIA HeEd
9] 8ol ot HES AANE 4n, FsEY IR dials
= 719 ¥k, ZEIW AHA 7)7to] HZAmR Hie- o
oFstgitty R I519ial,  Schvartz-Leyzac S(2019)2  3l59j
TS 71715 FEols B Aol & F 194 ©ol A
of FFZ 7IA= F8 QRlolitky BASY Tang 5
2017)2 92 715 W A= A% A AR Aol
o ¥ w2 T4 AsE Bty Husigldt o E A
olfe oA Y= olEgt 8RlEe] W 1Y &
Az g A% B 49 Aol 9T 713E 770l Sl
SHAEE 2 oM BAFCE fougt Xole= FUA
AT WY OF9 Ae, HeTds oY ol W2 IF9
< & 9X7 H47t oY et &9 5] el o =2 F
e HGrh RHE RRE 3 I8 & F oY ol B2
OF9 X7 A47t ° RA gtk ol HEo| ot &

I A S T ]

_?L
X,
2=
ol %2

w

=

3 A5 0] e Aol e & Aee o
o Solnitsa 5014 H W A9 A%, & o -
£ A7 Fdo|

DS waele] A7 9 ] 2HS
o

S AEn F-mud 22 W o] 29 B As
AL W Ao o &HEd JAsAel kB ATols
ded eedel K] ©E SYEe Bl 3ued
o 8ol Tt A4S olRolXA glgleh web 2T o
Aol 42 Flelel ¥E 9 wAF E4E T F5ed
2 ANEEe W, JKi] met ofdst E4E HolA 24

3 = "art 3l

G7b RS 4% & F 71HQ 2AZ, Aot
A%, A 4eAe W47t o % Ao aIEg o
L QIge9ol4] 0|59 ojgo] LS 4
GobT AEHA, 98, Belh 2L el

127



QI0IX|Z K29 HI3S)

Aty B Olze 50119 A7 ZAzet A5}
Andersson  5(2009)9]  AFoME  QlFeReold] A
24.5%7F BEolA 1= 9] oY Aof ApE BN, o]
o 93t 1Fo] 4SS & T =719 24, ESL 20|
7RIty Busioitk B AT Zdke ogo] Azekgol4
Eo. R by Ao Rl wxAw AlE], ARl
o %S 7IXE F8 WHAYS Hoxth AT 1
A dFNE & F oF Ft & 3 X
A 4k W3tk Aol gidlch olet Aol
ol4] A o9l At Fmrt FFS 7AW Folgt F=9
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Te BE P AUY A
9 247 T 49 Ax Aol Stk ols Eekol4
HEE AFoe FEn @9 BEE B 9X4 2ot

Fomgt Aol gtk A¥AHErixon &
Rask-Andersen, 2015)Z2#e} UAsitt. & ol2gt A= §

o o AN e

3 A2 e F AE Y Aot AdEelel dTet
%5 B w4 3 AF - de Hol FIE 4 Sue
AL Quista, ojEe Adke FE W Al dEekfold
A A A, =R 28E 5 A2 Aod 2 A7l #
ogt F& 9 AUs2 BT ABAfolH ofFd & ™
o] & Ee FE HE A, R FAd dolfle AR
T Fgez g e Ao FEHeE 4" FE HYY
IOl IA ke & Ak mWEA AL Ao Axs] 24
H 5 3R A ot Aot SleAel " 5 o
b 289 Joltt. IFal F5 lEeReold Al FHE A
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=

¢

g &Ao] o5 o] ofEdt FPIE 7|A|=Aol it
g7t o "% & QIth(Frixon & Rask-Andersen, 2015).
Ao e FE B AU EAS only AZolAe] 283t
FolAY xR B7F sigich webA AE HEE &
2E0] EAS only, Bimodal(EAS+HA) ZA3 A= A
B5HA %2 CI only 2ANAMY 22t A7 9 AZAZA 9
DAL Hlweks &4 A9t 28T Aotk MY A=

Ab pelest Feue v Eoh AEYES BEAGL U,

¢

ox rr K

p

e

=% AZHGfeller et al., 2006, 2007)% £ 7] A%
A9 E71(Gifford et al, 2008)°14 © &2 +¥HS HAo
A HASE. B & Aol o FE 3 A4S

& 5 94 nuo] o5, Jgoew 283
EASE SOl AZTSY AE 3ES W FEPAL, AF

tlo
£
I
o

A2 HEe Ad A2 W B9 9§ 2 uEge By
I, A9 495 o] A3eE HE T 4 gl AFolut
2ok E2 u Axul HE Feo] £go| Hrky By
ohowep RE HeY Awst ARl wAdw A% B
ao) Aol ggre AN AT, HHY g B
2 834 9 APoINe] BF Heoloh 2o Ao AXE
e FAT WAzt 92 Aol

|
gk, AWH DA Heet A7 w9 49 4 o =
9] A2 ERIFEA ootk o= AREQl WA HAF F
AR 7] e 49 ddes AT slidite A
(Amoodi et al., 2012; Erixon & Rask-Andersen, 2015)2
9} dA3It. Amoodi 5(2012)9] AFoIAE QAF0]4]
o] HINT(hearing in noise test)®4 "7} 60% olAtolAH
A Y AER1Y QIBekRod] & s A4Sy, 2l
3ek9ol4]  Zo] HINT 49t CNC(consonant nucleus
consonant) 194 o] 7o Aol UPAT, 249 wAZ
HLHINT CNO)SF A2E AZbehs £7] B Aol et
© RYUR dBE HolX gth & F 1F EF ABE
o|4] Mo AA|ohz &7 Ao AL HAPE ¢HE A
°
=
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Rlo] AA| 4o Wie =718 At 247 ¥ 49 2 9

=3 4 gk A2 olai

5 189 3ol A A% B 49 A 27 9
Qo 7 AVVAS AR Am BE Uy 4o 7R 9
A3 A8 BAZ| e Awe REm AdE R
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3} Hetel], oo WREHE AN, s Sateblg gol
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19l 4, ABlHel 49 o] o 2 e 7K ke
A omlgich aokty, WHoR QI Ads WA
L oRE U ARl ARlE ABAg] $AH 9 7
T TAE W AQAE Aok £37, BE el Ay
589 49 Wl JFe AN ke RS Iisih
I F OF BE Ageeoly Ao Aok £3% BF, A
32 4oAE 7] S Amo] FRlE o F I1F B
5 PAT, A% AR ge BE Folshy, e Aus
3 oleln HxAgSHe del YoiMel 9 ol Aokez
A3 AR AR G Fae RS ok
QB0 T HE U HAS 197, 297 B A
7 @4 0] Aol IAHAAT, A ) ABH 2A2 4
A et A% B 40 A B 89 99 7 ABe ol
A ok, SR TAE WY HAS BY g4t A% B
9 A 3N A R AA 7501 244, AR 9
7, @ A3 [ouet ABe BE ot 3T Wy A4
%_]

A Aol T B A7 Y] 22T WA
Ao ABAQ WA, AHE WA, T AEOIAY BEEs
B A PRt R AR W AS QlEeigel
Al

A 3 Assd A, E439 Fanalytic approach)qt ot
Yzt S Hsynthetic approach)& 5% & @9 °l
39 TWAZE ol iR FAE B4R o]RojAok Tk

= AARIYL J83 & OF 2R A 7K A8E o
AZ- A 2R 47 B9 49 49 4, ARE d99=
AEE HolA Ygth ol 7|Ee] I BRI AAEe
8% AAY LX) A W AUy 4,
AEE A7 B9 49 AL OHE & gtk AS gukith
olgdt A= & WAL AUt A AL T A
S Aol AARL A @ ARIEQl FolAY 49 4
= Aol QYrk= AYAF(Bai & Stephens, 2005;
Capretta & Moberly, 2016; Hirschfelder et al., 2008)2} &
2|31t} Bai®t Stephens(2005)= TAH &4 Hvt 49 4,
TP A3t Y Y, ARE ALY Y 22 A
g, AEE @ozte AdHel §idkar BIsqlal, Capretta®t
Moberly(2016)°] @2, & F do] Mot 2 47 A
& T 49 493X 9 T AE J9uks S A
o A, AR 49 Aike ARRE HolA gyt oE
dtlMeE & T TAAG 49 A 7ol oud duEA=
QI Btk Hinderink et al., 2000). €% AFA=
< 3

g 4ele] o) o] 283 Agolnel BAZ Heoke
ABRAL QUL 28 AROINY BAZ Aot SR

Rl

BA
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Appendix 1. Correlations between adults with partial deafness's speech perception and HRQoL

I Pre_ I Post_ Post_ Pre_ Pre_ Pre_ Pre_ Pre_ Pre_ Post_ Post_ Post_ Post_ Post_ Post_
syl?:l:les sentence 5211121 Il.;(l)e bysyllables sentence ~ BSP ASP SP SE AL SI BSP ASP Sp SE AL SI

gffl;g}zno 943" 912" 264 -154  -007 016 079 100 372 197 070 -222  -240 378 .12 -074  -248
Sir:;”ables 8807 065  -320 -181 017 029 -036 347 162 069  -244  -153 350 173 =010 -.260
Pre_sentence 112 -184  -014 058 209 116 544 368 355 =382 -371 280 015 -137  -.282
fyf’lltil‘;"no 817" 557 -656  -518 003  -130  -200 -367  -197 065 079  -122  -111  -155
Post_disyllables 679 =590 =529 045 -153 -123 -199  .009 269 061 -068 130 164
Post_sentence -376 -.298 222 -.007 .040 -.035 112 .077 -.131 .011 234 .036
Pre_BSP 844 211 340 449 446 275 -342 -052  -008  .011 133
Pre_ASP 446 545 523 553 101 -445  -085  .009  -105  .098
Pre_SP 301 310 194 427 268 574 503 357 427
Pre_SE 893 834 -079  -133 140 381 326 181
Pre_AL 921" .099 -.118 145 339 367 111
Pre_SI -002  -225  .015 141 230 081
Post_BSP 547 426 583 669 678
Post_ASP 6017 684 804 635
Post_SP 633" 509 487
Post_SE 828 674
Post_AL 712

Note. BSP=basic speech perception; ASP=advanced speech perception; SP=speech production; SE=elf-esteem; AlL=activity limitation;
SI=social interaction.

205, “p<01, T pC001

Appendix 2. Correlations between adults with severe—profound hearing loss's speech perception and HRQolL

) Pre_ Pre_ ri%srtlﬁ Post_ Post_ Pre_ Pre_ Pre_ Pre_ Pre_ Pre SI Post_ Post_ Post_ Post_ Post_ Post_
bisyllables sentence syllable bysyllables sentence ~ BSP ASP SP SE AL = BSP ASP SP SE AL ST
Spyfﬁﬂgno 418 779" =361 -274 070 -037 352 157 235 230 393 -018 -084  .098 -044 016 -.020
gifsey—nables 654 .100 101 087 =330 -192  -371  -172  -192  -.067 113 .047 153 -.027 144 179
fef;ence -182  -174  -258  -196 151 -146 -070  -.068 087 -054  -311 066 =309 -166  -.207
fﬁf;ﬁg‘m 8527 574 -024  -.209 .268 185 .168 .069 350 292 420 -122 -128 -134
Post_disyllables 6537 033 -.007 443 331 254 .200 455 270 507 -081  -162  -.142
Post_sentence 324 -124 390 168 1146 068 666 568" .636° 313 176 .183
Pre_BSP 405 -021 129 158 088  -256  -361  -334  -273  -330 -335
Pre_ASP 040 5677 588" 6377 -480  -.525 -368  -.381 -367  -.344
Pre_SP 459 347 373 .540 402 5597 145 062 -.104
Pre_SE 970" 9707 -.150 026 -.057 .080 .108 .078
Pre_AL 968" -212 007 -.079 130 185 124
Pre_SI -209  -.019  -.081 091 154 116
Post_BSP 7997 9557 520 342 342
Post_ASP 7557 8237 7160 736"
Post_SP 475 326 1290
Post_SE 9527 932"
Post_AL 973"

Note. BSP=basic speech perception; ASP=advanced speech perception; SP=speech production; SE=elf-esteem: AL=activity limitation;
SI=social interaction.

205, "p<01, T pCool
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