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Speech audiometry

—Recent study trends—

Hiroshi Hosoi

Nara Medical University

Original publications on speech audiometry
published during the past 10 years were analyzed to
The

study

swvey study ftrends in speech audiometry.

journal names, study objectives, subjects,
methods, and terms in the report titles were exam-
ined. The analysis showed that speech audiometry
has been mostly used to evaluate hearing aids and
cochlear implants. The second most common pur-
pose was to record the results of speech audiometry
in case reports. A few papers used speech audi
ometry to analyze confused speech perception or as
part of a differential diagnosis of hearing impair-
ment. Compared with study trends in speech audi-
ometry for 30 vears ago, the present investigation
revealed a reduction in the importance of speech
audiometry as a tool for the differential diagnosis of
hearing impairment. Considering the increasing
number of hearing—impaired people in today’s aging
society, speech audiometry might become a more
important method for evaluating speech perception

ability.

ZEX®
1) BABEESS: BEEERTE (2003).
Audiology Japan 46 : 622—637, 2003
2) WTFa— BEEEE: BFBEIHRE, Audiol

ogy Japan 51 : 167-176, 2008

3) Hosoi H, Imaizumi S, Abe H, et al: Relation-

DENTH 569

ship between ability of speech perception and loci
of lesions in hearing—impaired subjects. J.
Acoust. Soc. Jpn. (E) 3: 121-123, 1982
4) "-EH#%‘%‘E CEFTLWEEEREEATMEICL AR
£ DEMIZ T, HELE 87: 992-1006, 1984
) ﬁﬂﬂ#%‘_ﬂ FRET, ANEE . /Dﬂ'[‘éééﬁ
BB (RREEEEIE) ORELZH—REEICE Y
2, 3DEAL—, EMEEIE 62: 979983, 1990
6) UE—HMML: BERERE (B2M), EF

Be, Z®, 1974

7) MOBER: BOBREOER (B5)), Bl
2, ER, 1978

8) IARFE: BEmE BILE, RK, 1976

9) Bocca E, Clearo C, Cassinari V, et al: Testing
“cortical” hearing in temporal lobe tumors. Acta
289-304, 1953

i & BEREE,

Otolaryngol 45 :
10) KEXE (&)
W, 1981
11) Hosoi H, Abe H, Ohta F, et al:

method of analysis for impaired speech percep-

TR H M, 3R

A practical

tion using psychoacoustic proximity between
Japanese monosyllables. ] Acoust Soc Jpn (E) 7
197-206, 1986

12) Hosoi H, Imaizumi S, Murata K, et al :

aid evaluation using psychoacoustical proximity

Hearing

between Japanese monosyllables. Audiology 28:
171-178, 1989

13) Hosoi H, Tsuta T, Nishida T, et al: Variable—
speech—rate audiometry for hearing aid evalu-
ation. Auris Nasus Larynx 26 : 17-27, 1999

14) Hosoi H, Imaizumi S, Sakaguchi T, et al. : Acti-
vation of the auditory cortex by ultrasound. The
Lancet 351 : 496—497, 1998

15) Yamashita Y, Nishimura T, Nagatani Y, et al:
Comparison between bone—conducted ultrasound
and audible sound in speech recognition. Acta
Otolaryngol Suppl; 129 : 34-39, 2009

16) NF—E . FERRERTICL 2 HESESIR
RO, MR 74 v T4 Y7 DEZF (WET
2 2 H) pplld-115, P& imfRdt, A, 2005

17) BABEEFSELERZES  MlEER
ZE D4t (2008), Audiology Japan 51 : 661-679,




570

2008

18) BABEES&

2008

[EABEEZSREERET
E=] OFIEIZ DWW T, Audiology Japan 51: 241,

(&

P

Tm=

Audiology Japan 52, 2009

ff SER2L 11 10)

BUBESSKSE : T 634-8522
RRIEEETMAHAT840
FRETERIEE LI - EEE

M

Reprint request :

Hiroshi Hosoi

Department of Otorhinolaryngology, Nara Medical
University, 840 Shijo—cho Kashihara, Nara 634-
8522, Japan



Behavioral Science Research 2010 Vol.48, No.2 115-122

FEANZBETDATFEEDRS

moF & = RO | s, @ Howm T, 8 K E AT
ZEEYERAEESEE - EEIHAR -, ASEAEI ZA0EEREFE L L5 —,
R A LB
T634-8522 HEEERMMEAT40°
T602-8580 FERT EEEAH)IE Y BARALSS

The factor structure of noisy sound through walls inside residences

Shuichi YANATI®*®, Takefumi SAKAGUCHI®, Hiroshi HOSOI*, Naoto SUZUKI*
Department of Otorhinolaryngology, Nava Medical University®,
Center for Research in Human Development, Doshisha University®,
Deparitment of Psychology, Doshisha University©
Shijo-cho, Kashihara, Nara 634-8522, Japan®, Kamigyo-ku, Kyoto 602-8580, Japan®®

In the present study, we examined the factor structure of noisy sound through walls (penetrative sound)
inside residences. In the preliminary investigation, five situations of noisy sounds through walls were
decided (conversation, sound from a stereo or a radio, sound from a TV, voices of crying children, and
sound of a vacuum cleaner) and 23 adjectives describing them were chosen. In the following investigation,
participants (n = 346) imagined impression of five kinds of noisy sound through walls and evaluated them.
Consequently, factor analyses were conducted with data from the subjects who could imagine all the noisy

situations, and three factors (unpleasantness, powerfulness, and obscurity) were suggested.

Key words: noisy sound through walls; penetrative sound; factor analysis; subjective evaluation
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FEORTFEE IR IN TV RN,
ZFITEAE, EERCRITIEEREOERT
BEORFEBEMNE L THEEZIToL. FHRAZ
Tit, BEEMTEZLAZT N2 FRETOE
B (UTEEEEEE) ZRETDILLELIE, &
BEREOFMEZNETIZILzBRE L. &K
RETIE, FRAZ»LREL LEZEEEERR
UVBEHmELAY, SEERETOEFEEZRE
THZEEEMELE, FOE, BBEFTOEMN
R Z L ICERDEEEZEEL TRIRZ LICHE
FRFT 2T, RREZBL T—ELEFEEDR
Bondh»lshakitlic.

2. FleHE

2.1 HE

HHEE FERTORFORFERUEEN
% (3654, ZiE29%) PREISMLE. F
BEEIT22. 6%, BERZI6 2R TH o7

BN FEETOBEILT, EREAOCE
BT 2WE (¥4 Uy R TEKRRSH,
2002) MHERETE L TETON2TEE %A
Wio, BEREFICSL, BENLOEZRTTHT
ATk EER T T4 T RLEOEEERTHE
ZOWT, ¥ T3 TOEEET2ERTS
EH5BUR L. T0#, HREENSERL 2EE
REERIY, TOBEREERETIE (MU
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ERETORTEE

TRERHERE) 28RT2LO5KDE. GHET
PEORER BN TBEREBIEDENLE
HLTwaetEx, ENBE (Bt - TH,
1986 ; (LT - HH - P& - JbH, 1990) RUFEX
DEEEE Namba & Kuwano, 1991) 05
Ly, EETIELRCBRERHRBOELEA
Lz, £, NELBERRFBUNAOEEDLSD
WReElRERTA AL Y8R L

FHE EEEE BERDIVEI-—T 47
HTBRHEERTERG L. AE~OBAIRKHEE
FOEBREETHE I L, BELRZLRVWERIIC
HEEIELZSTEINWI &, EABEEINDZ L
BnWZ L 28R L, EREHAEENZEDE
AL, BEHAHOFEVPETE & BEEX Y
ZELHHETERL ., BRKTRERE~DE
EE2HEARATITY, FRAEEOREPKTLES
HEENRINZITo7z, BEREOEZEICEL
FMIZIORRBRE TH-k. B, RAFEIERE-K
FHBEEZESORA L= TiThNh .

2. 2 #E
| BENLEI AT ERTT 4 TRLEDE
xR T5FBETICOVWT, BIELLZENRE -

7o EAII0IEE & TR EE%: Tablel KR LTz,

EELEDE, £EZEICED D HRFEEEOEE

Table 1

BRENEBBEET & EOEELE

FBHEOEE EEHLR (%)
ELFE 5.1
AFLAE - TTHEOE 10.1
FLEOE 9.4
FELDEBECE 8.6
FRgEoF 8.6
Ny hDBER 7.9
toEORE 6.5
rtoMTE EEELEE 5.8
BT RBBEEOE 4.3
EFEORUHLE 4.3

HIVEH L EEEZENELE»-ZBERE
FERBEIELETHY, 2EAZDIS 1%FEDT
Wiz, UBEOEZELZREFIAT VA - U0 E0F
10.1%, T L EDENRIL 4%, FLTFELHR
BCE, RBEBOFTPLLIZ86%THY, I
H5ENOEBREOEELZEIILEDSL. 8% % 5
BTz,

EHT, BARBECETIRTHE»ONE
LB EREFESECEHED»OE LI EE
PHbhE, BEERILICERINEEECEM
EETo%, EELERZEHLZ. £BEE
EBTELNIRERED YL, EELENRED»-
Fr EATI0EE L T ORKLLE S Table2 KR L 7z,
SEORESE GLE, AT LARIVIED
F, FLEDE, FELRBECE, REEOT)
FORICed”, “EED R, “FELLBRVW R
S5FELTT, “FRBERZR”, “52L5LW0W, “93
IV, DUKT BRAETERzA TR Z T
B, BEEEZEL TEEORERREMNER
INAERBR LAE.

DEORER»L, ARAERERTZOORE
ERRUVEERRBTBER L. BESELLT
EELEREPo LS EE GELE, AT
FRLSUHEDOE, FLEOE, FELBESE,
BREOE) 2, $EBERREFBELLTLERDS
REFETEONERERREIPLERELTWVWD
EERE, AHBECRETERFEZFLERIRLEZ. 12
B, IWLBEERERREOAFILIETHETAHN
LN TWEEHEEE14E, BEREdE»6ELNT
MFES OB LS ERBE,BEARY LI, "E
W, VUK, “Thok”, “RELREV, A
WA, “ERRRT, RV Thotz

3. FHRE

3. 1 FHix

WRESE FEFTORFEAEMEIAEILS
MU, EHERITIL 88, EEEEITL 228 T
T,

R ZEBRFEEXRUBERHRTER, TE
FBEORRELOVRELZ. SONBEEZELER
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TERE £48%, £25F, 20108
Table2
SETERTELNLRETERE LI0E &L toEELE
ELF AFUE - FVNEOE FLEDE FELDESE mHREOE

gz 3 120 K]ik7ed 9.0 Rz 1.5 33&n 122 EBYR 14.5
EED2 10.8 Rk 9.0 EELR 10.3 DAV 1222 5 535&EW 10. 9
EN A 8.4 EEDYR 7.7 FELLZY 9.0 VUK 9.8 VUL 9.1
FELRy 7.2 HFELL2y 7.7 BEeik 9.0 FELLZVY 9.8 #eyi 9.1
SokH5LVv 7.2 VUL 6.4 KiLnd 7.7 £<&BB 9.8 KD 7.3
DAE 7.2 Ry 6.4 ZdHot 51 Kiens 7.3 TR 7.3
55N 6.0 BADHS 51 9330 3.8 EEYR 7.3 Ho2&5Lw 7.3
[6N0N4 6.0 END 51 9-2&5LWw 3.8 9250l 49 KEW 5.5
I<ER3 4.8 ExLW 51 35N 3.8 #Hw 4.9 HFELI2 3.6
=1 36 &V 51 W 3.8 B3N 4.9 B 3.6
SELBEVY 36 KW 51 BA®HLE 3.8 ExLWn 3.6

ot 3.6

BEETA AV xH, BERRESEICXLT
<Y TIRELRW 21, THEERETIRES]
BT ETDTHETEET S L5 WREE KD
o, EEBIRETERERUVRTEREEBOERZA

NEZT2@BVERL, HAESLGLTS v F
LICEAR LTz,

FHE FERELEBOHTEIT -, &
ERTRICHENTEREEZERL 2. EEEZ
BoTE-TH AV, 1EE#%IENLZ.

3. 2 nm%

WHREEDO L, SEOREEERETEA A—
CTAIEMTERLERELI2RELDT —5 %
BOSITICA W, BESNBEERBRFIE
ONWT, FRFECLIDEFONZRESTFERD

& = AR O

LA ot EROBEREETWETS LR

EBmOBNETEREL, 1 2ULEOFRESTERE
THES 2 BAFULI AL EOATRERXED3

SOOEE (RELBEV, T 20130, B2
ZEI&L 7. BEREIRE, 00RERHETHEE
FRFELCLIDIRFHIT T/, BREEORE
RO SEOEETERETELUL TR, EFED
BERRZEZELTCIRFEZHEL B ey

s AEEEE{T o7z, FORSE, Table3lzx7T &
S5 ONBETETIIE—BLLEFEENE
L, SERTFREFNIBTRREBEOBFELL,
£ 1RFE IRREF], 82EFET BHEFI,
B IETIE IFRERRETF) CHERLEZ, 28, &
EFOEHEAD o FH#IT . 82~  BOHEHETH -
7.

Table4 iz, £RFEOHBEE L FEREE
BBILiALE. ELFE (Tabled—1), 27
LA PhEDE (Tabled —2), FLED
¥ (Table4 — 3), FELREBESHE (Table4
—~4), BBEEOE (Table4 —5) onfhi
BOWTHARRETF EEBHERTFOM, FHRERF L
BARFOEENLEFNENECHEERR NI,
RRETF L FABEEFOB T, RREOTIZS
WTOLABFRWEDOTEERR LN, TOMOEESE
REICRIT AFEEBREITIE» o . HERKOED
REZIT-o2E 25, FREF & ARBERFOH
BB EEEERICI - TEERERD I ENF
Ehic (x? (4) =45.93, p<.01). FAL#
EEfTolcl 25, RREBOETZR 4FEET
EEIZBWT, FRETERBERERTOBIEERE
REIRD LR (ps <. 05)
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BEEEOETEE

Table 3
EE M ORI ET IR
ELF AFVA - FUHEDE FTLEDE FELPECE wEREOE
Factorl Factor? Factor3 Factor] Factor? Factor3 Factorl Factor? Factord Factor! Factor? Factor3 Factor! Factor? Factor3
HED 2 .924 -.097 .037 .887 -.006 -.034 .910 -.022 -.006 .919 .004 -.013 .858 -.137 .137
S5oE5L .895 -.081 .042 .833 -.012 .084 .904 -.106 .101 .909 -.065 -.038 .908 -.093 .031
TR 72 .889 -.088 -.066 .920 -.089 -.020 .925 -. 111 -.003 .981 -.185 .024 .949 - 123 -.050
HELL2N .830 .025 .025 .907 .101 .070 .732 .063 .072 .896 -.016 -.007 .853 .049 .001
PEARAA .794 056 -.105 .815 .021 -.013 778 .115 -.072 .808 .044 -.080 .835 .007 -.022
KLz .570 .046 .129 .466 .206 .024 .634 -.045 .125 .481 .246 -.027 .541 .158 -.029
END .552 .206 .088 .582 .145 .143 565 .142 .156 .663 .175 .113 .586 .239 .000
BAF/N -.047 .802 -.136 -.071 .707 .115-.065 .670 .201 .046 .850 -.136 -.148 .836 .019
=1 -.068 .878 -.033 -.105 .790 .139 .-120 .751 192 -.007 .898 -.037 -.087 .776 .023
BADH D .-086 .741 .105 -.033 .687 .164 -.004 .749 .012 -.048 .319 .383 .102 .521 .197
£<ERD .174 .688 -.085 .225 .704 -.211 .137 .761 -.243 .045 .831 -.003 .220 .625 -.147
KEW .218 .665 -. 116 .318 .610 .-111 .249 .675 -.171 .159 .713 .020 .393 .450 .007
B 5 .-154 605 .021 -.199 .514 .250 -.185 .587 .146 -.299 .740 .040 -.186 .456 .236
(6NN .211 .591 .001 .231 .661 -.192 .320 .658 -.195 .169 .730 -.038 .342 .593 -.120
FAA -.070 .568 .245 -.039 .638 .231 -.126 .716 .215 .017 .559 .228 -.043 .664 .167
B .036 -.005 .820 .070 .028 .822 .107 .008 .811 -.008 -.073 .872 .084 -.065 .769
FEAR®D Lz .032 -124 .747 .046 -.060 .761 .010 -.046 .794 -.051 .085 .800 -.086 .072 .625
Tholk -.001 -.054 .733 .041 -.107 .832 .119 -.105 .840 .097 -.112 .692 .021 -.072 .885
ExLW .018 172 .532 .116 .339 .401 .089 .275 .697 .040 -.012 .762 .139 .236 468
b4 -.036 .422 422 -.021 .250 .574 -.039 .320 .558 .039 .042 .719 .007 .205 .634
,a{;@& .92 .89 .83 .92 .89 .8 .92 .89 .8 .94 .90 .87 .92 .88 .86
(E B HIBRE)
Tabled —1 Tabled4 — 2 Table4 — 3
EFEFERET S K RIFERE1T 5 H-FRI+EEIITZ
LA (RTFVLART O HEDOE) (FLEnE)
R BH FEARR T BA FHER R B FEE
NS TR NS
BT . 405 B/ . 457 B . 463
THBE 263 . 547 AR . 147 . 597 TEAEE . 284 . 516
Tabled — 4 Table4 —5
BT mT 5 BT RIE RT3
(FELPEECH) (RREOE)
A BH FEHBE TR B FHEE
ik T
1B . 462 B . 963
TEARE  .231 . 407 RERBR . 438 . 647
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4. BE

AFETIRHEENICBIT 2508 T0ETEE
TRFELE. FHEAETEELLS DOEBRE
ERRLBEORTIMEELIAVTREESTEI LIC
BAFSHE2FT-72EIA, WTFhOBEREEE
WKBWTL—ELERFEENRELNL. BFS
FORERELNIZEFIE, SRFIZEETNEEE
RRBOFYDL [RERETF), BAHRT, IR
BHERERT) LR

Ex DRERTORFEE TR L & Namba
& Kuwano (1991) i, BEBEETOEF L L TIl=
By leh) (&R O3ETFEmELTWS.
A THE SN TRR], EH), TAREE)
O3EFDH B, E2HEF X Namba &
Kuwano (1991) KX BEHDOH T2V —ZBET
ZEEBREVEFERMERL TN I EH, &
WHERTHLFNIH->TE2RFZ BHETF) &
BIRTAZENFETHDEEEBLbN. i, IR
HRETF) LERLZE1REFICiE, Namba &
Kuwano (1991) i€ k2 ZEMEFICEVEDETF
EBREFRLEZEENRSESEENTWE, ZoZ k
o, RFRICRITS [FHRETF) & Namba
& Kuwano (1991) kRT3 TE£MWEF| 3R
—DEAEREL TWDEEZLDITLENTED,

Lal, E3RFRBWTEWETERERL T

V27~ I8 B X Namba & Kuwano (1991) iz k%

EBRMHEICETI I T I — LT ERoTni

AFE TIBBEETORREBII M REETRSR
BEOFNEELHL WD EELZ, BBRTOERR
BLLTEDERE, REBRTCHTIHE
(A b+ 7% #, 1986 ; Namba & Kuwano,
1991 ; tiF 6, 1990) 25 FRAETRHRVIRE
BEERLEZ. L2PL2RL, FHERECERSE
BNz 23E DB BEE DRIMFEDWNIRITLITHE
TAWLN TWIERERENFI0% (1458), A
FOHBHEER» BN RKEFF/IHI40% (938
ThY, BEEHEDBPOELNERREOSS I
BHRKEPoT. Fh, RTHWOREELNTE
EIOERFTHD [FHAK) ZERTD520F
HEOSL, 32 (B, “BARYLE?, “Z
bok”) IFERECEHERLGELN R

BETH-Z. FREALZRUVEREOESICE N
T—RZ2RERRFLELRDIRREVERI N
SEMICH-TZ e b, TRBRT LEEAKLS
TOEBREORFEENELD I LBTFREN
3.

EHRTELN 3 AFEOFMBEITII»G,
RETF EBARFORMTEVWECHEEIZED L
7. ZOREE LT, ZERENETLERES
EPBEEL TWE I ENELLND. BEROESY
ERWTERBEOREREEEZHRFTLEEE S
(1998) iC LT, BMEZEETAHIZLICL->T
FIRDE T 5 250H2 8L £ o0 B i £ 8B 48 0 B i 4k
FWIER LD, —F, ESEENOREOR
FREELEREYEEOREEBEICOVWTHEL
FeE L - TR O(1986) K Xivid, AEREFIE100
Ho B OR200Hz DEE L~Uv & Offlic, BAEFIE
G3HzDEE L ~L & ORICEDFERBEGEBAED &
N3, I b, EEFEBETII ST
Lo THFROERABEEEPERI N, HERHER
LT 5 {EER RS & FEE RIS 5 R REF
LEAEFORMCECEERRbNLEEZLR
5. i, FREF L FEREF O TIIRRE
DB DHREVWEOHEENED b, HOFERE
EEROREIENZ L 25REh. AETH
W BBOBBEEEERENY L, BLE, AT L
TRTCHEDE, FLEDE, FELBBJIE
KREBLTADERBEENTWS. BHROE
EMEZFETIAOEFIEN T LENBREICE
BT 3%, FREFEZRLTWEELILND,
—F, ADBFEFLREERVEEBROTIIREED
JARELTHEEND ZOICTRBEELOREL
B ONTZDOTHAS .

AR T, FERETERELTELE, X7
LA - SUREDE, BLE, FELOE, BB
BoEERAY, SEEEETHRE®To7. &F
ETELNCRFBETTICSBREBRZITY
iy, BEHERAVWEYBEETOEENLDR
RERFEREY, BEEOTHIEXESNT
T A EMEREL 2D, T, ZEMHTOE
B (AAEBESES, 1997) ®ihh - T2358
BREOHEMFMFE L OMISEFZRERETD Z
LitLY, BBBREORIEEVWIBENCEEE
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FBEFORTEES

MOEE, REHICFE TS ORSEENEZD
N5, LALRBoARETORBESE DRFEDR
KREETHY, NE BREFLEBEEONE
IR BEL TV D RIEERED 2V, £
BT, FA—HREEPSEOEEREERST
WOWTHEZT-o72. £ TOBBEESELA
A=V TERFEREEOT —F 2oHtEL Lz
B, ETORFEEFLSEBOBEEETSEZ 5]
BICA A= TERPEIPEFRATHS. Zh
LORARZHALPICT D72, RROEBES
iR e REEE 2RERETOEMBT 4R
VCEEOZEREET T TOERT—F zIEL,
FFRTHELNIEENEBREORFEENH
LHEEZRATIILBEEORETH 2.

EFEOERCHIY), BREIERKEEFH
BEREEEEFMRRERME R OSBRI 248 R 205
B4 (21791636) DBEIRLEZIT7-. E AR
EEEDDICHRLY, AEERKELEETORSF
K, RISHERFEER bV ABEFEE V& —
PDHABEMFRCEERPHELZ VLWL, 22
WHEERLET.
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HTBIIE A= D RET

R, WNREC, % M AHFEE

HERTERKE

B &M - ESEERSR

BE  BEIMEORENRZZEELNRIC, ST-SEXRZAVEESRIREZTVE
S -BEERNICHEERET~100% D8, HEES~68% DE, HEE0~48%DED 3
BICOEL, Tho0EBHTOSEETHNEEEL RO, BEENOZHEEHOELE
%, EFOEEZEDOBEVIEIC SOy NLBED TS 71k, BEECE/E & HICEE
EORVEEH P SIEIC EERNELL Tz, 72, HEESEWETH FEAEI KRN

HEHP, ARENMECETIEEROFVE

FEYHolze INODOFERIT, MR

7% E DB OBEREERNEEICEI O IR S N,

—%—7—F-

MERRE B

U &I

ETWEOREII A r—Ya VEEOEEY
T ADICHALRRETH 5. HEERESITBIT
LERAFRHEOEEL LT, EHBOESTH
BREICBITHETHEE (UTHEE) ©CHEEER
DB fTHONE, FRUKRETH LN EEE
CREESH) RTVEERH I IS WEEE
PHEELTEBY, HEEORBWER LEVERT
i, FERD ST VESHEHERYICVEEE
23T B RIS ISV DD A REEY H 5. 4, B
BEEOEWEDS, REEOES, ERWEFICSEL,
FNEFNOEHEFHOIEEEII DOV THBIR 21T

07’:0
xt E

213200542 9 B 520074 8 B TOMICER
EvERRERERRESHERFHENREZZL
72754 (B354, Wi40E), 144F & L7z, £
2228 2 5907 (FHEENEY. 9£13.7R%), FHIE
FE 45T 49.047.2dB Th o720 BHEE S

BRI AR, EIE

BEREERIH60. 4%, KFRA20. 8%, ILFEIA11. 1%,
BRIA2. 7%, FOMS5 % TH o7
il =
HEABEEFZSO T-SEXRT AVW-ETFIK
Erfiwv, EEHAREIMEONLIETEEZRD, £0
BEETOH-SEETAVI-BERINKRELERL
Too MEBRBEETAY REVERAWT T2, &
CNIERPLEENDOZHEEFHOELEELRD
720 MEFENE X EEEOBVIEIZESR, Z0OIF
EER 757 EIOR L7z, RIC, g OHEE
b L, HEE70~100% 08, BEES0~68%
DF, PAEE0~QBUOEOIFHIIHTEL, &HT
HEMITEOEEEZ RO, BONLEEFTEHD
&L SEAOEEEOTVIEIZ7ay L, 3
HOEEREDS 7 72l Lz, 72, FEILOD
FEEERZRD, SHIHELI-IEHOZEEHD
FEEELTEI KR L7

& e
PRENDCEOARZRLIIR T, AEEO~
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F£1 HRENIROAR

HRE H# HEER EHIFES EHRIEEE
(45H)

70~100% | 50 B | 685%=11.0F | 47.3+10.1dB | 84.4%8.9dB

50~68% | 51 E | 725+11.1F | 47.8%5.4dB 84.8+8.5dB

0~48% | 43E | 704%+16.2F | 50.5=7.0dB 88.9+9.6dB

100

W

WECAT LIS TR PIHENBEDILY HDHILLABEZIVH TAIR>>TRECTAT HELS L EOHLEET

R1 2HhoEZFEHHNELEE (n=144)

48% DEEIIA3E, BABEES0~68% DFEILS1E, HHE
E70~100% DEIS0E TH o 72 EEHOFHE
¥, FUED, FERREECIEEREZIRED L,
ol &ER (144F) OZBHEEHOEEER &
WHDDRLENDDETHRALZDDIH o7z (K
1)o BEFHOEESEZ, (W] PREIFELR2%TH
ofze BT (&1 <] &) T2] &l &
bIEEZMEVEEEL [T TI3%THH UTIK
WIEWZ T, [72], TRl [0l &#niz,
M2nr7 S 7 OMENE57-SFEER O EEHOE
T, MEZNRELTBONLEERDOE P02
NEIZIERTH B, BHEEIO~100%DETIX, T
TOEEHTEEOEEEL LH o Twiz, HEE
T0%UEDOETHAHICHEDLLT, BDEERDR
W [T) TIREEZE2%EFEFEICESENED -
720 BEEEES0~68% DEEE, SEDOIESELIZIZM
CERzZRLz. BHEEN0~48%DFETIX [V ]
EBR TN TOEEH CLAOEERY THoTH
72

WICHBEEDRL L SHBMTOEEEEHOELER
DEDERZ R Lz, 5T-SEROEEEHNED
I35, [0] DUAOBEHIIHEECRT L &b
EEEMETLTSEY, BRELEESERIFELE
ERRO 5N (P EORKE, p<0.05),

M3 FEMNEERZRT, FEMNEEEIT/k/
b E<86%, LT/y/, BF, /g/. L\l
B EERMERVDIL/A/TUBRTH 572, K212
HEEN OB EHHIEEEDFEYZRT., BEE
70~100% @ & o F 3 B F & I IE & X 1379.9=
19.1%, BEEEEES0~68% DEEOFHEEE I FE=R
j358.7+24.7%, HAEEE 0 ~48% DEDOFHEETE
FIF&ERIE36.5:20.3% CThHolco Lo TEHEET
20% BRI DOEZLARBITES 5, SEOKE T,
FZEHBOEEHNESENOEINB UL THNIT,
FOBRBMOBEHNEESEOENTRKRE VEHEL
77

UTEEZHORRELR3OTFEINEEROEF N
JEICR R %o /k/iE [1F] DAMZBREE E50~68% D
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100 -
90 o, N\ O)
80 =

70 F
60 b
50 b

EEZE®%)

40 +
30 b
20 b

VWELSAI LI B TRPIHRAPATFTILYDILLABEIUVLHEI>RD2LTHEHECT AT AL SN ZOREET

—x— BABRE 70~ 100% (n=50)
—B— BRSO~ 48%(n=43)

—0— BABEEE 50~ 68%(n=51)
s 2 R (n=144)

2 HRENOEE

BTLELEZIIORULETHY, HABEERRUTO
BTEERIO%BETHo77. LaL [V 3EE
BE70~100% DETIIEERIZNBBTH - 7225, B
BES0~68% DEETIZ67T% &, TORDELEEDE
BFREPo7 (HM4). BEFIZ, 2EOELED0%
BETHo720% [2] 1363% Thorze [vr] 138
RERUL T OFETHEEZEIBI%TH o 72,
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