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Purpose: The aim of this study was to examine test-retest reliability and validity of the adaptive
Korean matrix sentence-in-noise test for elderly group with normal hearing (ENH) and elderly
group with hearing impairment (EHI). Methods: Twenty ENH listeners and 20 EHI listeners based
on the World Health Organization (WHO)-proposed hearing-impairment grade participated. For
the test-retest reliability of the Korean matrix sentence-in-noise test, each subject was assessed
twice in a 2-week interval using three types of noise: speech-shaped noise, International Collegium
of Rehabilitative Audiology noise, and International Speech Test Signal. The test-retest agreement
was judged by the intraclass correlation coefficient (ICC) and Bland-Altman plots. To differentiate
between real change and random measurement error, the standard error of measurement (SEM)
and the minimal detectable change (MDC) were also obtained as another reliability index. For the
concurrent validity, the results of the Matrix test were compared to the results of the Korean-version
Hearing In Noise Test (K-HINT). Results: The test-retest reliability was good to excellent for ENH
and EHI groups (ICC, 0.84~0.98). Both groups showed stable reliability, but the ENH group showed
smaller SEM and MDC values than the EHI group. No systematic errors were found from the Bland-
Altman plots. The correlation between the results of the Matrix test and the K-HINT test was high,
revealing good concurrent validity. Conclusion: The Korean matrix sentence-in-noise test appeared
to be valid and reliable for the elderly. The Korean matrix sentence-in-noise test can be utilized for
clinical measurement of the speech-in-noise ability of elderly individuals.
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INTRODUCTION
dHe A 9 18T S W7o &5] Whlsts 3o

g Ag 5 ofE gEA Utk Lin et al(2011) Ealof m=
H 60~GOA Tl Q179 9 45%, 70~794 179 2F 68%, 80A] ©]
&9 =R19] % oF 89%7F WY Hola itk kRl o]
WS A koA A JX)7F St AR ozt
Hj7G A2 52 HIRFo] Q= Aol Al ofZRIA| 7} AfskE|of k]
9] oAtAE H HiRITHA|, 7HES, ARl AAIA &5 5 oY
3 QYL JHoll FAFS mA 2L F3A 449 o] Astd 4
QItH(Anderson & Kraus, 2010; Chang et al., 2009; Ciorba
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< 258E 20A ofSRIANEF S5, ol Z2 7 11 %
AL Ao 2 Rl AL 5 QAT 5 R2loH|
d&3)7] AJHHKim & Lee, 2020; Taylor, 2003; Vermiglio
et al., 2012; Wilson, 2011). v]=, &4 59 o /19 43
Y dAY A A & QAR R 58S S5 9
3] Hearing in Noise Test (HINT; Nilsson et al., 1994),
Quick Speech in Noise Test (Killion et al., 2004), Matrix
test (Kollmeier et al., 2015) 9 &2 o} AJSAAHAF =+
£ 7 2 #29)sto] A 3l A 5ol -85kt Ak

9] A st=+o] HINT (Moon et al., 2008)%} §t=+o]
Matrix AAHKim & Lee, 2018; Kim & Lee, 2020; Jung et
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al,, 20217} HEq &g oF oS3 Al| &8 7Hsoith &
AAL B A 2F 242 =1 QWSS HolH £ AA|
gdo] astal QREg-S HolH 74 AA[HHo] F7tek= 5
Ao ghgol whet 24 edo] Abs WE oA ok HINT
9} Matrix HAF 25 9F 65 dB sound pressure level (SPL)2]
17 oA A AAIRE A A 2 50% 7HE QIAI
g 4 Qe Al (signal-to-noise ratio, SNR)S ZAAF
AN A5k HollA AR HINT HARE €4 33k &

< B3 TR AAIoH, FAL Al S| = ofz} (09
I} Z(+ 909 AXTE SHAATAE E85to] HAPL 7Hs5t
T} HINT ZAH= Bio-logic AF] HINT Pro 8|S AR5l 5t
o, @A gh=to] MAQ] 4 AAF =] A8t s AR ¢
84 FHAIK] ik

Matrix ZAR= 10 x 5 FB(matrix)ol] Z3H 507 ©oie)
29| 239k0 & o]Fojx] £ B T E AA[GIEE 7}
AT FYe 2 E 7, HINT AAR} e7 R £ 6
CEE ot SAATAE &8 24 o84V 7
sith g0l WA Matrix AAF B+ Akeroyd et al.(2015)
O] AL A wet gh=to] £ BE-Z A4 E H ARl
(Kim & Lee, 2018: Yi, 2016), 20~305}9] 713 421 tjate
£ 2% matrix AR GAE 9HE ZA ko] HA-AHAL A
Fz=g A Jung et al,, 2021). AF= &4 A3} A%
RIS e & vEE &7 A} 7 43 Zrt A-skoich
T8y 20~30tH9] A% Aol Blsh Q1 thdAte] 4 5 of
221A] 5o 7HQ1 &Fo7F & Ho] = 2 (Humes, 2021; Nuesse
et al,, 2018) Q1S HAO R HA-AAAL AlEE 2 B e
7h AHetA] gelsh= Zlo] B asirh 53] A% ARl A%
-9lo] ZFA-HZE AL (envelope-modulated noise)T &
o] A|7to] et 7t MEsheE A (fluctuation noise) oF
oAl o} SRIA Al &7+ 0 = wWkE2 A glimpsingdh= Z°] o]
H(Bologna et al., 2018; Meister et al., 2013) HAF A] H|H5
259 o FAHEY ASH ofyet ¥iE ASE T AlAlsH=
A 1EsiE 4= ok

A 2 Ato A 43 Q13 Y Q1S T e R o
AHEY AZT HE g AZolA o] Matrix 78204
BAFE W Al3ste] FAR-AHAL AE| =S Selstal, gh=of
HINT 23R HAL Aot} vl wsto] A E419] 52l B
£ ASOHLA SFlth HA-ARHAL A1Z & 91 Al FUATA
*(intraclass correlation coefficient, ICC)E F-5}o] A2
A EE SRIsla, 54 ate] TS et viAlsH ] ¢
of AdiA A= (5t A= E)Q] BEE57 A standard
error of measurement, SEM)?} AR} H(minimal
detectable change, MDC)& g7 &1}t
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MATERIALS AND METHODS

Pt 1)

E AtolE 604 o4 4089 =91 thAR7F Hofske
o} gzl A Skt REEE IA|H7HKorean version of
Montreal Cognitive Assessment, MoCA-K)& A3t 23}
Q1A 7l AotE Hol= AP e eIttt (Lee et
al., 2008). t3AF 25 o] 9 4178k Heo] giglow, e
HAPI(AudioStar pro; Grason-Stadler, Eden Prairie, MN,
USA), SI=Z(TDH-39P; Telephonics, Farmingdale, N,
USA)S AH&ot =S HEHALE Attt AlAIEA7|+
(World Health Organization, WHO)°lA] A A5
HF(WHO-proposed hearing-impairment grade)ol| 7|&3s}
AL W(Humes, 2019; Stevens et al., 2013) 2082 oFo] &
AARES 205, 1, 2, 4 kHz B £3399A17} 20 dB
hearing level [HL] t]9h) A% wQlF(elderly group with
normal hearing, ENH)°|g} WH3}3ct YHA] 2052 9
9] WHO HEEAGFE 7I1F0 R 519& o gol Hol 3
T2E A% WH(mild to severe)S Ho] WA wQlit(elderly
group with hearing impairment, EHI)°|2} H4 o}tk

Table 1= ENHO| A, 140], MoCA-K &<, F% A9
+=S39219H05, 1, 2, 4 kHz B+t JEE, Table 200+ EHI
o AEE YERH{E ENHO| 28% 719 7% 0.25~8 kHz
SERE o} Fub AR et 1675, 13.00, 14.00, 12.25,
19.00, 41.75 dB HLY &3I9S B, 9% A 7
S FUT F SAYE Bt 16.75, 1275, 12.50, 12.50,
1850, 35.25 dB HLY| =2 HHJAE E3Att EHIS ¥4
AL A}, QEZE 79 AL A% FYS Tk SAYE Bt
26.00, 26.00, 31.50, 38.50, 53.75, 70.25 dB HLS] &==%
X E HAL, 9% A9 B 5L SAH=E Bt 29.75,
28.00, 34.25, 44.25, 60.75, 72.00 dB HLY] &£SHHIXE
Hojoh SR E ¢+ 4% Ay ENHE EHI 1% 7F Yol /-9
SHA| 2 2] O m(r[31.65] = 0.09), AL 5 Aol &
ofslr] A & Aol H& W Hxjo] gt AS Ea A+ o

of Sejstict
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HX}

AtolM= HEd AA FAHE 53l e=o] Matrix &
AAA] AA-AHA A g &6k, dh=ro] HINT
2o} Hlwsto] B gelstat shgick B A
A RZOA A= AF5]-&FE(International
Organization for Standardization, 2012)& ol B2
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Table 1. Information of ENH subjects
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Table 2. Information of EHI subjects

Subject  Gender  Age(yr) MoCA-K (it]gplill‘f) (I&%ngz) Subject  Gender  Age(yr) MoCA-K (I;%Pgﬁ) (]&'IBPEIE)
ENH1 F 60 27 20.00 20.00 EHI1 M 74 23 31.25 30.00
ENH2 I 61 29 13.75 13.75 EHI2 M 64 28 30.00 31.25
ENH3 F 64 29 12.50 10.00 EHI3 F 77 25 26.25 31.25
ENH4 I8 61 27 15.00 20.00 EHI4 M 75 23 32.50 28.75
ENH5 F 66 26 16.25 10.00 EHI5 M 64 24 33.75 33.75
ENH6 F 67 25 20.00 20.00 EHI6 M 73 25 26.25 31.25
ENH7 F 66 28 12.50 20.00 EHI7 M 60 23 32.50 38.75
ENHS8 JE 67 27 12.50 7.50 EHI8 M 75 23 51.25 46.25
ENH9 F 61 27 13.75 10.00 EHI9 F 78 23 57.50 48.75
ENH10 I8 63 28 13.75 10.00 EHI10 M 70 24 30.00 47.50
ENHI11 F 65 27 8.75 20.00 EHI11 F 72 23 42.50 38.75
ENHI12 F 69 27 7.50 7.50 EHI12 M 77 23 31.25 30.00
ENH13 M 68 27 20.00 17.50 EHI13 M 73 26 40.00 38.75
ENH14 I 71 27 13.75 16.25 EHI14 M 62 27 33.75 38.75
ENH15 M 70 26 13.75 16.25 EHI15 F 66 25 52.50 47.50
ENH16 [ 72 27 20.00 20.00 EHI16 F 68 25 33.75 78.75
ENH17 M 74 29 20.00 20.00 EHI17 M 62 28 50.00 55.00
ENH18 I8 64 30 13.75 8.75 EHI18 F 63 29 26.25 57.50
ENH19 F 67 28 10.00 6.25 EHI19 M 61 27 43.75 42.50
ENH20 M 68 28 13.75 7.50 EHI20 M 72 27 43.75 41.25
Mean 66.20 = 2745+ 14.56 + 14.06 + Mean 69.30 + 25.05+ 3744+ 4181+
3.90 1.19 3.79 5.39 6.04 2.01 9.58 12.15

Values are presented as mean + standard deviation or number. ENH:
elderly with normal hearing, MoCA-K: Korean version of Montreal
Cognitive Assessment, Rt: right, PTA: puretone threshold average
across 0.5, 1, 2, 4 kHz, HL: hearing level, Lt: left, F: female, M: male

2= 0| Matrix 2 UX[HAL

3t=ro] Matrix = AAAAE Alsl7] Y8l Oldenburg
Measurement Applications (OMA) software (HérTech
gGmbH, Oldenburg, Germany) (Brand & Kollmeier,
2002)5 =EE(gram; LG electronics, Seoul, Korea)oll 2
gt &, i d=te] AREE 1 A, JH B3] 2
Q& A1]7|(SC-M53; DENON, Japan)®}t Fireface UCX
A8 opd® 71 WHIF|(RME, Haimhausen, Germany)& %
3 matrix EHEET 7 207N AASHHE OMA A
EgQojol| A= tidAPE 2F £ Bel vhgof et =
ZA(maximum likelihood estimator)oll &4t (Brand
& Kollmeier, 2002) 1 o2 E39] L7t He 2449t
Matrix AAF A2 ASHE2 65 dB SPLO| 17gsto] A

AleFiaL, TR whgof wheh S 2A8ske] 50% 4
< oF B4R I a3t SNRS =4J3510] speech reception
threshold (SRT) A7}+& =&3Ick

Values are presented as mean + standard deviation or number. EHI:
elderly with hearing impairment, MoCA-K: Korean version of Montreal
Cognitive Assessment, Rt: right, PTA: puretone threshold average
across 0.5, 1, 2, 4 kHz, HL: hearing level, Lt: left, M: male, F: female

ol
o
A
o
2

]

|o o

2] A2 9] l\ﬂ 7}1] 79 i%% El
L)

il
>
>
_?L
319,
_\‘1
U
I‘E
2"&
P~
dlo
flo
8
2
%
Mo
ON
1©
lm oM,

SAHEY 43 (speech-shaped noise, SSN)
A £2L o109 AMEYT WEA E4S 2
I

n
o

i rE

)

T

M o i P
= oo do b
~
R}

i)

N

Al nternational Collegium of Rehabilitative
Audiology (ICRA) A-20]3031, Al M4 422 International
Speech Test Signal (ISTS)?IRIT}. Matrix HAF o] EsH
=o] 9= SSN £ % 300709 matrix &8 59& 53
(superimpose)d}o] HH= AL2-0 7 SSN A3} matrix &

2 29 A7) "t ol FAHEH0] fAITE EAAS 7H
t}. ICRA &3 (Dreschler et al., 2001)8] 3% o4 ST =
=38 Fo] o} TEHHI HE o AHEHS THRESR A
o[t} SSN 40| o} A7 |HolFAHEYE 7t
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Y A4 (Hochmuth et al., 2015)°] W=H SSN A0 ]3]
ICRA &5 AA| Al A §i3} Al Z3E oo s glimpsing
(Jensen & Bernstein, 2019)°] 7559 2F 10 dB 7}5F
9] AlatjESH] Feo] itk ISTS A2 International
Standards for Measuring Advanced Digital Hearing Aids
Working group®l 2Js A& A0 8 HH7]9 o} 34
T B4 fJel L= Holube et al., 2010). ISTS &
&= dofo]l Aatgle] A8 7+s5HA sh71 S8 671 A2 o
£ QojE B2 AMESHE o4 SRt Baol2 Yt o]
oF7](“The north wind and the sun”)& 9= 23111
100~600 msec® F&Rt & 729 =A 2 AAH 42o[th
A5 AtollA] Matrix ZQARHAL Al & 2719 A5
AT A5 oF TARIA 237t QP Ao|irtar Har
v} QloJ(Wagener & Brand, 2005) & Lo A = SSN A2
AoA 2709 £ B2 B9l A5 T (practice)S 7H
ATE APt Aol wE g 83tE Jreste] 2
Hol A AAef wh2t Al 7FA] 45(SSN, ICRA, ISTS)E AAl
S, AARRF AFANE 25 1S T AlSkoiTh

no|
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=

A
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[e)

8r=20] HINT ZA
gk=ro] HINT #AHE fish A-88td Bio-logic AF9] HINT
Pro AH|(Bio-logic®sys., Mundelein, IL, USA)Z AH&519]ch
HINT A Al Z3 242 3 178 Ao f1x]et A5
AL Bl AASFAL, 65 dBA IHH FoA| o] FAHET
A& AASFLE $h=to] Matrix BARR} vRZIA] 2 §h=to]
HINT A GA] B85 Axto] whet HAF A thidAke] Auk-g-
T2 ouh3of wih Hi £ st 2AEQI YRkl
HINT ZAAF ExHNilsson et al., 1994)°] wtat A2 42 4
H0°), ¥F 23909, FHF AF(-90°) 272 & o] A}
S, 7 A AW, 5, 5 22004 50% 4w 5t
EARIA 0] 83t SNRE gRlsto] A% of 17| 5282 7t
sielth A, 25, 5004 &30l AX=UAS o -2 SNR
= & EletfZ(composite SNR)Z 5}t
Composite SNR = [(JH &3 SNR x 2) + &= &3 SNR
+ %35 45 SNRI/ 4 [1]

A
a1l

=%

39 A== Statistical Product and Service Solution
(SPSS version 25.0; IBM Corp., Armonk, NY, USA)= o]-&5}
of EA53ItE AtiA A2 AE-S 9ol ol iR (Ie)E
T2 (two-way random effects model)& 7|&2C. 2 ICC(2,1)
A3+ gRlsto(ICC &E 2, 71t 19 &%) vhs 549 23
9] UA|A(agreement) S RI5F3ILE ICCE 0FE 17HA]9] &

o Hr
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2 #7151, 19 78 9A =Y FAert =5 gt
(Shrout & Fleiss, 1979). ICC(2,1) “3¥A 57} 0.50~0.75°H
AA-AAAL AF =7 BE(moderate), ICC A7} 0.75~0.90
ol HAF-AAAL AF L7} 2-4(good), ICC Al57F 090 =3}
ojH HA-AHAL A =7} vi2- 9-=(excellent)strtal Er}
(Koo & Li, 2016). AT A== A5 <ol A A== A5
<= Slof ¥HEE B7F A 9<ds] Y 7HeRt A eAkE SRl
A} 2799] B AR SEMI MDCE 7-513ith SEM2 A7)
AAF ko] 2 WA (standard deviation, SD)&F ICC2] 2.}
HEFO] Al gL AHE-5to] F513Th

SEM = SD x v'[1 - ICC coefficient] 2]

MDC+ 95% Al#|FE7Hconfidence interval, CI)ofA]
MDC = 1.96 x v2 x SEM& o]&3to] 4&5t9ltH(Haley
& Fragala-Pinkham, 2006). Bland-Altman =¥(Bland &
Altman, 1986: Giavarina, 2015) 53 AA-AAAR] & A
AL AIE] UA] FEF Al 0 2 FR16k3] 0, 95% LX|THA
ZZ(limits of agreement, LoA)S 53l AA-AAA 24 2
I} 7k 2po]9] 95%7F Eol= HRlo) thet FEE ERlskith &
9l Bl = (concurrent validity) 75 J8] Foi& At 24
< B9f =ro] Matrix & oF AR AAL Z3e HINT 2
I} 78S Rl

it

gl

RESULTS

ZA-IHHEAL A2 e HE Z
Table 3 ENH®} EHI 152 2= S74% AA-AHAL
35 HojEth ENH 15 to 2 HliEd ol gAdE
232 SSN, 039 ¥EA 54 7K ICRA &, ISTS &
< 3ol 3793 AA-AAL Bt SRTS th23% 2ok ENH
ol Al SSN &g AAloto] S48t A AALY] Wt SRT+= -6.24
dB SNR (SD: 1.10, range: -8.30 to -4.30 dB SNR)°|31 1,
253 5 279 QA4S Het SRTE -6.63 dB SNR (SD:
1.08, range: -8.90 to -4.70 dB SNR)°|it}. ENHOA ICRA
23S AAokL 4% AA-AAAL B SRT= -15.21 dB
SNR (SD: 3.42, range: -20.30 to -7.60 dB SNR)Z} -15.89
dB SNR (SD: 3.22, range: -20.90 to -10.30 dB SNR)°|3L
t}. ISTS &2 53 43 ENHY AA-AIAAL Bt SRT=
-15.41 dB SNR (SD: 3.17, range: -20.30 to -9.00 dB SNR)Z}
-16.40 dB SNR (SD: 3.05, range: -23.70 to -12.20 dB SNR)
o[t

EHI J&S tAC2 SSNE AAlste] £33 78 41
Hid 3 AR GAroll A 73 Bt SRTE -3.26 dB SNR (SD:
2.80, range: -6.60 to 3.50 dB SNR), 25 & AAANA =4

m,

do o
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Table 3. Reliability indices of the Korean matrix sentence-in-noise test of ENH and EHI groups

Noise type First test (dB SNR) Second test (dB SNR) ICC (95% CI) SEM MDC
ENH
SSN -6.24£1.10 -6.63 = 1.08 0.84 (0.66~0.94) 0.44 1.21
ICRA -1521+342 -15.89 +£3.22 0.94 (0.83~0.98) 0.81 2.24
ISTS -15.41+3.17 -16.40 £ 3.05 0.89 (0.67~0.96) 1.03 2.86
EHI
SSN -3.26 £2.80 -3.24+2.50 0.92 (0.79~0.97) 0.74 2.06
ICRA -7.11+£5.32 -7.26 £4.98 0.98 (0.94~0.99) 0.72 1.99
ISTS -5.67 £7.02 -6.81 £ 6.50 0.95 (0.86~0.98) 1.49 4.15

Values are presented as mean SRT + standard deviation unless otherwise indicated. ENH: elderly with normal hearing, EHI: elderly with hearing
impairment, SNR: signal-to-noise ratio, ICC: intraclass correlation coefficient, CI: confidence interval, SEM: standard error of measurement,
MDC: minimal detectable change, SSN: speech-shaped noise, ICRA: International Collegium of Rehabilitative Audiology, ISTS: International

Speech Test Signal, SRT: speech reception threshold

3t B SRT+= -3.24 dB SNR (SD: 2.50, range: -7.30 to 1.70

dB SNR)°|It}. ICRA £5-& Ed| 243 EHIC| HA-AHAL
B4t SRT+= -7.11 dB SNR (SD: 5.32, range: -16.40 to 2.80
dB SNR)#} -7.26 dB SNR (SD: 4.98, range: -15.90 to 3.20
dB SNR)°|lt}. mRAdlo &2 [STS &8-S E3 =43t EHI
o] AA-AAAF B+ SRTE= -5.67 dB SNR (SD: 7.02, range:
-17.00 to 6.70 dB SNR)¥} -6.81 dB SNR (SD: 6.50, range:
-15.80 to 5.40 dB SNR)°|2it}.

AU A 4SS Yo SWEAS ICC2,DE <
sto] AA-AAAL 23} 7F A AEE SIS & AT
ol4 ENH ZI5°IAl SSN& AA6tAS wf AA-AAAL A1
I ICC (95% CD*:= 0.84 (0.66~0.94), SEM 0.44, MDC=
1.210]%1 21, ICRA 43 AA] A ENH 1559 ICC (95% CD+=
0.94 (0.83~0.98), SEMZ 0.81, MDCx 2.2493t}. ISTS A2
S 53 %3 ENH 152] ICC (95% CI)= 0.89 (0.67~0.96),
SEM< 1.03, MDCE 2.86°131tk. SSN 4% A|A] A] EHI 5%
9] A9 AA-AHAL A2 = ICC (95% CI)+= 0.92 (0.79~0.97),
SEM=2 0.74, MDCE 2.06°191th. ICRA A4 A] BHI 252 A
A-AAAL AFE ICC (95% CDE 0.98 (0.94~0.99), SEM2
0.72, MDG= 1.9991th. ISTS AA| Al EHI Z152] AAH-AAA
AIF % ICC (95% CDE= 0.95 (0.86~0.98), SEM2 1.49, MDC
£ 4.159tt ICCQ2,1) BA7} 0.75~0.900]9H HAH-AAA
AFE7} 9-42(good), ICC A47F0.90 ZIto|d HAA-AAAL
AFE 7} u]f S (excellent)strty =522 (Koo & Li,
2016), & A Ao F 2579 FA-AHAL A e A2
o] Foll Aglol AdoloaS sttt MDCe F A%
7k A49] Bspt doltZ %61 F ol 71 WSt
opd AR} ZHQIoAIA AJ71 Wstekal 7HEE 4= Sl F A4S
9] A4HskFS oulgith 2 dAtoflA] gRlgt F 1529 MDC

$A] AF AdbA 0 g BLAO=H 0 Z(random measurement
erron)] @57} —’F%@E’Jﬁ 2oL}, ENH 1E°] B3] EHI
E= Sl 22 AA Al MDC, & HiAA} 7iRlol|A]
A A2 &19}3} P—r?;f T Q= FAghe] AeRists ot
o 22 gRlskt

Figure 1 ENH ZE07A SSN, ICRA, ISSTS &3S A
Alote] HA-AAAL ARFe] F2] AL E gl Yoto] +
Bland & Altman ploto]H, Figure 2= EHI &4 5
F 4SS AJAoko] 3t Bland & Altman ploto|th. ENH 71
T2 o2 13 AA-AHAAL GATA(LoA)S] 9= SSN
AA] Al -1.94~2.73, ICRA £-39] 3% -2.54~3.90, ISTSY]
735 LoA H917} -2.49~4. 47°l°*E} EHI 182 tiao & ¢
3k LoA ¥91= SSN AA] 49 -3.01~3.05, ICRA &9 H¢-
-4.89~4.60, ISTSS] 3<% -10. 53~8 2601t

o r_(?_h

F

AL O
SRT 7F 218 o] 9H=A) Salsisck 24 23 SN

-
2 53 315 Matrix AAMIA SRTZF =242 FW 52 3}
§- FFoNA 43 SRTZ7F F-9oHA =%t = 0.58~0.72,
p <0.001). ICRA &L -2 ISTS 423} 2 ¥% 4

sto] 42k Matrix AAMIA SRT7Z7 2255 AW 5
9 vkl A 243t SRT T3t -8-9J5H &Qtthr = 0.52~0.68,
p <0.001). 7L 9]l Matrix 42 8} HAMA Al 714]
J:E-‘—H zz%-a} ﬁjq. 7F Ac]—_?,]-/\é S B A3 Ay 14. SSN& E'sH q.—a}
SRT7} £&55 ICRA &3-& AAISKL £ SRT (r = 0.87,
p <0.001) &2 ISTS &2 AAlokaL 43 SRT (r = 0.72,
p < 0.001) 237} F-O5HA =9tk ICRA &3 shollA 13t
SRT7} 245 ISTS & stollA 8k SRT (r = 0.87, p <
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Figure 1. Bland-Altman plots for elderly with normal hearing (ENH) group showing the difference between the test and retest
measurements against the mean of the two measurements. SRT: speech reception threshold, SSN: speech-shaped noise, Cl: confidence
interval, ICRA: International Collegium of Rehabilitative Audiology, ISTS: International Speech Test Signal.
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Figure 2. Bland-Altman plots for elderly with hearing impairment (EHI) group displaying the difference between the test and retest
measurements against the mean of the two measurements. SRT: speech reception threshold, SSN: speech-shaped noise, Cl: confidence
interval, ICRA: International Collegium of Rehabilitative Audiology, ISTS: International Speech Test Signal.
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Attt ICCTT S5 w2 AFEE ou|ehy 12 &gk o
AZE 02 A= AF gls AL oulsi, BE ICC(2,1)
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ICC Al%=7F 0.90 3oy AlF L7} ufL- 2F=(excellent)s}
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= Qe FAghe] M4 WslkFS ouidit A% 1S A
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