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Effect of tempo on musical impression changes due to age-related

hearing loss
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The purpose of this study is to investigate the differences in music hearing between persons
with age-related hearing loss (ARHL) and persons with normal hearing (NH). Based on the
results of previous studies, the research method focused on the tempo of the music. ARHL is
the most common sensory impairment among the elderly. The ARHL condition causes a
different impression of music compared to the NH condition due to the organizational
changes in the auditory system. Since music is a daily recreational activity for the elderly
and is also used for music therapy, improving their quality of life, it is important to
understand the music listening situations of people with ARHL. Previous studies suggested
that the number of instruments and tempo are key factors for the changes of musical
impression. This study focused on the tempo of music, and we conducted an experiment to
compare the musical impression with NH and simulated ARHL.The results of the
experiment suggested that age-related hearing loss is associated with a greater change in the
impression of speed of music.
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DIERFIRRE THOH LR E RS, K 3.4120&, FHMHEE 95 %DEHEXE e LT
X% 7R3,

B, BUEIZEE 3@ M- K oEHO R, 7EEEDY v h— s REICH LA
Ebokn) =-3, FbE Y55 ThRV] =0, Az (Eboiz) =3 L TW5,
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% 3.3: 7UROIEZICT L B 28 (HighTempo,LowTempo) D7 — X DFEE!

LowTempo HighTempo

AN IZ 270 270
i E 0.544 0.422
R R 2.040 2.044
%/ IME —3.000 —3.000
AfE 3.000 3.000

£ 3.4: 7V RDESZ (HighTempo,LowTempo) 2 & % 2 BEfE LR
W Z p

11475.000 0.698 0.483

Note. Wilcoxon signed-rank test.

BKEZ 5% T2, R7D2HBITHH L MO T >R o 2EICITEEEIZ
oz,
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£ 3.5: TUROIEZIC L B 28 (HighTempo,LowTempo) DF — X DFEE!
LowTempo HighTempo

AN IZ 270 270
i E 0.563 0.311
R R 1.659 1.554
%/ IME —3.000 —3.000
AfE 3.000 3.000

# 3.6: 7V RDIEZ (HighTempo,LowTempo) T & % 2 BEfE LR
W% zZ p

11117.000 1.841 0.063

3.1.4 TR

ARETE, EBRCTHELZEHS 170 RE TEOALRET—&%2, X702 H#IC
R L7228 D7 > RE 2RI I TEIE X W MEt 7 — X DR ERT, £3.712, +v
TV, A, BHERE. ME. RKEEZ RS, K38 WK 2 TCOY 4 sy v
DB FIMRE TN LR 2R T, K 3.512id. FIEE 95 % OEHEXME 2 L-FfF o
M2 R,

B, BEIZEH4DO T RE OHEHO R, 7EBEOY v h— s REICHN L ER%Z
Ebokn] =-3, FbE Y55 THRV] =0, Az (£bo7z) =3 8 LTW5,

£ 3.7: TURDEAIC K B 28 (HighTempo,LowTempo) D7 — X DifiEl
LowTempo HighTempo

¥ I 270 270
S MHE —0.159 0.274
FEUE R 2= 0.863 1.020
/Ml —3.000 —3.000
SN} 3.000 3.000

ARKEEZS e TdE. RTDO2HPUHEA L 22O 7 >R 26 2 BEICIFAEER
%‘97’30
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# 3.8: 7V RDIES (HighTempo,LowTempo) T & % 2 BEfELL#ER
W Y/ p

2171.500 —4.751 < .001
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R L7280 7 > RE 2RI TEIE I WMt 7 — X OfRERT, £3.912, +~
T, A, R RZE, RIME. BRREZ R T, £3.1012E, 2B FTOV e var vy
DNENTFIREE THOM LR 2R s, X 3.6k, FIEY 95 %DEEXE e L-FAoT
M2 R,

B, BEIZEESD 1) XL OHEHO TR, 7EEOY v h— s REICHNL ARz
Ebokw) =-3, HbEk T8E5THRV =0, Ak [Eboikz) =3 2L TW5,

£ 3.9: 7 URDIEEIICL B 28 (HighTempo,LowTempo) D7 — & Dt
LowTempo HighTempo

AN BIV - 270 270
FEfE 0.274 0.567
FEUE (R 22 1.374 1.536
/Ml —3.000 —3.000
SN 3.000 3.000

BEAKEEL N TEHE, RT7D2HPAEH L2207 >R s 2B AEEAX
%‘97::0
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% 3.10: 7V KDEA (HighTempo,LowTempo) 1 & % 2 BERE b
W% z p

10099.000 —2.175 0.028
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& AR S AT R — IR SRR 8B R L i 21T o720 REZ IZZ DR
IR,

3.2.1 Z2FMERHNROZEIL
FEAE R B S — PR B S (R

ARETIE, EBCTHELZEH 1 T2KNRHMROZE() THROLNZRET— 2%, {En
EFcEH L. ZBIbERLUEBRE RS, 31112, 3V 7V, FHE, EERE. &
IME, RAEERT, £3.12121F, 2BECOY 4 var Y v OIENAIRE TOM LR %
R, K372, FEEY 95 %OEFEXE L LM OMTRERT,

2B, BEZEH 1O T2RNEHROZ() OIHEEHDO R, 7EED Y v b — N REWCN
L%z T2Ebboikwvn) =0, Az [Ebof] =6 & L TWb,

% 3.11: 7Y ROEAIIC L % 28 (HighTempo,LowTempo) D7 — X Dt

LowTempo HighTempo

AN 119 119
S ME 3.866 3.891
FEUE (R 2= 1.827 1.741
e/ MiE 0.000 0.000
SN 6.000 6.000
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% 3.12: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE b

W zZ P

—0.154 0.878
6 —
5
*7 — =
3
2
14
04

LowT‘empo High'llempo

3.7 TV RDIEZA (HighTempo,LowTempo) 2 & % 2 B LLig
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IR RS R — IR R AR SR R

ATETIX, EBRTHELZEH1 T2 RHSROZE(L) TEORI-REF—X %2, 1ER
B IcEH L, ZlbERLEMERE RS,

£ 3.1312. YU IR FEE, BHERZE. RME. RREEZRT, R 3141, 28
TOU 4 ar Yy rOIRNABE TH LR E RS, X 3.812i&. FHEfEE 95 %DfE
XM LA O ERTS,

7B, BUEIEE 1 o0 T2KNZHMROZ() OEEO T, 7EBEDY v 71— REIH
Ltk TEboRw) =0, Hiik [Ebo7z) =6 LTW5,

£ 3.13: 7 YRDEEIC K B 28 (HighTempo,LowTempo) D7 — X Dffat

LowTempo HighTempo

WINIZ 133 133
I ME 4.835 4.842
TR 7 1.436 1.471
&/ MiE 1.000 0.000
KME 6.000 6.000

BUKEER 5% &3 % & TORIER 2 BRI SR — IFE RS R D R 7 D
2R L2t 7 R0 6 2 BRI EREII R o 72,
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% 3.14: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE b
W z p

1826.000 —0.192 0.847
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#3151, U VL P, BEERE. RIME. RKEEZ RS, R3.16.121E. 2 Bf
TOY 4 vayy Y DIRMFIBE TH LR ERT, K 3.912iE, FHEEE 95 %DFE
XM LR ORI E RS,

7B, BEIEH 2 0 THERTX) OEHO R, 7EBDY v h— b RECH LR
EbLoW] =-3, Fb%E TEELTHRV] =0, Al [Ebolz] =3 2L TW5,

% 3.15: 7V RDFEAIL K B 28 (HighTempo,LowTempo) D7 — X DiaH
LowTempo HighTempo

¥ I 119 119
i E —1.059 —1.185
IR R 1.342 1.346
%/ IME —3.000 —3.000
RAfE 3.000 3.000
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% 3.16: 7 ¥ RKDEA (HighTempo,LowTempo) 1 & % 2 BERE b
W z p

2296.000 0.423 0.669
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K3ATIC, BV FOE, FERE, RIME. RREZRT, K318, 24
TOY 4 a2y »OIEMMBTE TN L7RR 2R, K3.101Zi& FEIEE 95 %DE
FXHEE LM OTRZRS,

BB, BEIEE 20 THE2e3S) OEEHO N, 7BEDY v 77— RN L e %
EDSRN =-3, FbZ b5 TRV =0, Az [EboZk) =3 L TW5,

£ 3.17: TYRDFERAWKL LB 28 (HighTempo,LowTempo) DT — X DFfET

LowTempo HighTempo

H I 133 133
A 2.008 1.850
FEHE R 7 1.417 1.459
/ME —3.000 —3.000
RAfE 3.000 3.000

BKHER 5% &3 % & TRIER 2 BRI AR — IR R SR AR D R 7 D
2RISR L2 tho 7 >R 6 2 BRICEEREE IR o 72
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% 3.18: 7V RKDEA (HighTempo,LowTempo) 2 &% 2 BERE b
W z p

1832.500 1.019 0.297

3 —

_ B — ——
2 == —T—
1 -
0 —
1 -
2 -
3 -

[ I
LowTempo HighTempo
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3.2.3 1R FfR
FEAR SR SR S R S — I R B B S A R

AETIE, EBRTHELREE 3 M- ™y TN RETF— 2%, ##RIEFICEH
L. ZbZRLEGERERT,

#3.1912, ¥ IR FEE, BHERE. RME RRMEZR T, K 3.20 1121, 2 8
TOY 4 a7y Y DIRMHE TN LR E RS, K 3111, FEEE 95 %D1F
X e LM OTRE RS,

B, BUEIZEEH 3O M- TPy oEHO R, 7EEOY v i — F REICHN L ERZ
Eboiv] =-3, Fube T¥5E5TH RV =0, Ak (Ebo/zl =3 2 LTW5,

% 3.19: 7V RDEAIL K B 28 (HighTempo,LowTempo) D7 — X DiEH
LowTempo HighTempo

¥ I 119 119
i E —0.420 —0.689
e (R 22 1.225 0.998
%/ IME —3.000 —3.000
RAfE 3.000 3.000

BUKHER 5% &9 % & TRIER 25 ERREEAEE S A R — B R SR A D R 7 D
2RBUCAER L7 28dh o 7 > R & 2 BRCIIAE AR IR o 72,
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% 3.20: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE L
W z p

2075.500 1.510 0.122
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3.11: 7V RDFEA (HighTempo,LowTempo) 12 & % 2 B LLEK

IR RS R~ IR R AR SR R K

AIHTIE, FEEBRTHELZIHE 3 MR- ARy THONLRET — 2%, {EREFICEH
L. ZIEZ R L MR 2R,

x 32112, I PIOE, BEEREE. RME BRRMERTR Y, £3.22123, 28
TOY 4 a2y »DIBMMBE TN L7RR 2R, K3.1212& FEEE 95 %DE
FXHEE LM OTRZRS,

BB, BMEZIEE 30 MR- Ay oHEO N, 7EREOY v 71— REH L%
EDSRN =-3, FbZ b5 TRV =0, Az [EboZk) =3 L LTWn5,

# 3.21: 7YRDFEAIKL LB 28 (HighTempo,LowTempo) DT — X DFfEET

LowTempo HighTempo

H I 133 133
A 1.444 1.211
FEHE R 7 1.484 1.409
/ME —3.000 —3.000
RAfE 3.000 3.000

BKHER 5% &3 % & TRIER 2 BRI AR — IR R SR AR D R 7 D
2RISR L2 tho 7 >R 6 2 BRICEEREE IR o 72
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% 3.22: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE L
W z p

2873.000 1.389 0.157
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3.24 TR
FERS IR EE R M > IS R S R R

ATETIE, EBRCTHELREH4 7R ER TEOWERET— X%, IRIERICEH
L. ZbERLUEMRERT,

#3.2312, U VEL FEE. BEERE, RIME. RKEEZ R, K324 1%, 2B
TODY 4vay Yy OIENFRE THM LR 2R, K3.1312i&. FEfEE 95 %D(E
FEXMEE LR ORI E RS,

B, BUEIZEH 4D 5o REK oBEHO R, 7EEEDY v H— FREICH LA
Ebokn) =-3, FbE Y55 THRV] =0, Az (Eboiz) =3 L TW5,

% 3.23: 7V RDEAIC K B 28 (HighTempo,LowTempo) D7 — X DiEt

LowTempo HighTempo

¥ I 119 119
i E —0.597 —0.319
e (R 22 0.751 0.780
%/ IME —3.000 —3.000
RAfE 0.000 2.000

BUKMEZ 5% T % &\ TEmIER 3 IR REEERE S PF R - AR B EERE SR AR D R 7 D
2R L2 7 VR0 6 2 FEICIZAEEIID o 72,
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% 3.24: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE L
W z p

475.000 —2.946 0.002
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3.13: 7 RDOFEA (HighTempo,LowTempo) T & % 2 BEMILL#EL

IR RS R~ IR R AR SR R K

AIETIE, EBRCTHELLEHA 17 0RE TROoNERET— &%, RIEFICEH
L. ZIEZ R L MR 2R,

32510, BV FIE, EERE, ROME. RREZR T, K3.261C1 28
TOY 4 arzy rDIBMMBE TN LR 2R, K3.1412i& FEEE 95 %DE
FXHEE LM OTRZRS,

7B, BUEZEB40 7R &) oHEHO N, 7EBEDY v 71— M REH L%
ZEbowv) =-3, Hubz TEB5THRWV] =0, Ak [Ebofl =3 £ LTWwad,

£ 3.25: T VRDFEAIIL LB 28 (HighTempo,LowTempo) DT — X DFfET

LowTempo HighTempo

H I 133 133
A 0.233 0.797
FEHE R 7 0.815 0.959
/ME —3.000 —1.000
RAfE 3.000 3.000

BKHER 5% &3 % & TRIER 23 ER B RE S A R — B RS AR D R 7 D
2R L8 7 R 06 2 BEICIZAEEIID o 72,
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% 3.26: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE L
W% z p

355.500 —4.894 < .001
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3.2.5 UXLRL
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L. ZbZRLEGERERT,

£ 3.2712, ¥ IR FEE, BHERE. RME RRMEZR T, R 3.28121, 2B
TOY 4y Yy DIEMNFRETHH LR EZ R, K5.0.112& FEEE 95 %D
FBEXE e LA OTRE RS,

B, BIEIZEES D 1) X4 OEHO R, 7EEOY v h— REICHN L Einz
Ebokn) =-3, FbE Y55 THRV] =0, Az (Eboiz) =3 L TW5,

£ 3.27: T URDEAIL K B 28 (HighTempo,LowTempo) D7 — X Digt
LowTempo HighTempo

¥ I 119 119
i E —0.630 —0.546
IR R 1.016 1.072
%/ IME —3.000 —3.000
RAfE 2.000 2.000

BUKMEZ 5% T % &, TERIER DR EEHERE SR AR — IR R SR AR D R 7 D
2RBUCAER L7 28dh o 7 > R & 2 BRCIIAE AR IR o 72,
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% 3.28: 7V KRDEA (HighTempo,LowTempo) 2 & % 2 BERE b
W z p

1912.000 —0.545 0.577
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# 3.29: 7 VRDFEAIKL LB 28 (HighTempo,LowTempo) DT — X DFfET

LowTempo HighTempo

H I 133 133
A 1.105 1.549
FEHE R 7 1.182 1.177
/ME —2.000 —2.000
RAfE 3.000 3.000

BKHER 5% &3 % & TRIER 2 BRI AR — IR R SR AR D R 7 D
2RISR L2 tho 7 >R 6 2 BRICEEREE IR o 72

22



% 3.30: 7V RKDEA (HighTempo,LowTempo) 2 & % 2 BERE b
Z p
1110.000 —3.528 < .001
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