FRERE 13 P HFEFARHE R—6

PRBYRE O R RIRIRERE T3S 2 FBIMRATL L LCTORBF R,
BHNFLE [, FSBP % MDA MBS 2 W%
—FRBIREE & MRS 50 B il —

% iS5

R B BRI T, I SRR, WIH Bl
ANERERE, AP R, Sk BeR”, il K0
VKKR ALBRESEE > 5 — (Gl - 5
Y FIRAC R B R MR 253 8
I35 S BRI > 5 —

VG 97 SRR - YH
95 S - SM
RS I - AR
M I - B ED N Ty 2 vy s —
VRS I - AR

(PR 25 49 H 27 HZA9)

ET P 23E4H 1 HH5 2543 H 31 HOMM, 5 8mbeic & 5Lt L Mgl B»wT,
ety EN7z 20 E~T9 ik £ TOHE 356 A (fl i x e 244 44, 3REIBEE 65 44, SHEEHEE 14 4,
SHEBAIARARAE 4 %4, TREREREES %4, BRIK 174, ZoMo4%) 20812 L. #REES 17
&L RE D AR, MEtE <y F LT, GBI SNz 51T, Z ORERFEE - o
WS 15 BICIRBI G 5 B3 66 %40 D4, Mink (M) 2~ v F 7 LT, & M4pHHtsh
7o S Nz IREE, BEREEE, BEIRERS U4 HZOT— 7 2 HWT, KMEREEL X OEK
MBI E DR BIMAEZE OGOV TR L 72,

et 2 AT H X AU-02 IREIHET () F » 4L, HA) % H\w 7= force choice method 12 & % 3
TR (DT, 125Hz TOHE ZIREIEBIAE ) 4 >~ 125Hz L #3), von Bekesy #:12 & % HRE)
HHME (LT 63Hz, 125Hz TOHlE 7 IREIEME HVLab, 63Hz $RE)EEME HVLab63Hz (HVLab
125Hz L W&97), TWiAMERME (LUF, 2KHz, 250Hz, 5Hz T® Current Perception Threshold
% CPT2KHz, CPT 250Hz, CPT5Hz & #&3 ), JZA§i, Finger Systolic Blood Pressure% (LT
g, iR, BB, MBOMIEZ FSBP%IIL, III, IV, V &m&d) & L7

PREY R EFH R 2 IR & e 5 &, IRE)EBIMEY 4 > 125Hz &, R"$g, ML IERICESA
(FXRTP<0.05), IREIEEME HVLab63Hz I3/R4ETHEIZ LA (P<005), IREVEEME HVLab
125Hz 13/MECTHEIC S (P<005), CPT2KHz, 250Hz, 5Hz I3 A#EIC L& (3XT P<005),
FSBP%II, III, IV, VIZAEIKT (FXTP<005) LTw7.

PEIRIGIE 2 P B & L9 % &, IREYREM Y 4+ » 125Hz 3R 38, METHEREIC LA (P<
0.05), ¥REYHEEME HVLab63Hz, 125Hz 137R18 & /METHEIZ LA (FXT P<0.05), CPT2KHz,
250Hz, 5Hz A EIC L& (FXCP<005) LTWw7z. FSBP%IL, III, 1V, VA EA% RO
oz

IREY R 2 IR & IR 5 &, REYIEEIfE HVIab63Hz, 125Hz, IRBFLEME ) 4+ » 125Hz
THEEIF R, FSBP%II, III, IV, VIZAEIKT (P<005) LTwi.

MR % BB iR, 4E#s, FSBP%II, CPT 2KHz, REVEMMEY * >~ 125Hz & L7 E GG
T, FERFoOM L2FHRA T & CPT2KHz ([Ml54R%% 0.003, P<0.0001), #RBjREE QML



BRI S IRBY R L2350 B KRB AR B O 2 BT (2 BY 5 5 F7E

72305 U 72 B R 113 FSBP %11 (& 4R%% 0.002, P<<0.005) & CPT 2KHz ([Ml/#42%%-0.008, P<
0.005) T o 7=. FERIFOMINZ BV 2 BUKEE, F#5EE % ROC T CoO MM TR TR % &,
CPT 5HzII, CPT 250HzII, CPT2KHzII, HVLab63II, HVLab125II, HVLab63V, HVLab125V
2508 LLE, V¥ 125HzII, V) # ¥ 125HzV % 0.8 Kiili TH o 72, IREEE OB BT 5 UK
B, FEE % ROC T cCo MR T Clbik3 4 &, CPT5HzII, CPT 250HzII, CPT2KHZII,
CPT 5HzV, CPT 250HzV, CPT2KHzV, HVLab63II, HVLab125II, HVLab63V, HVLab125V
2308 LT, V) ¥ 125HZII, V) » 125HzV i 0.8 Kiili TH o 7. FSBP % (34 b 57 Fe 955 3 R,
A, HbAlc L AR AR <, BIRBEAGE BROAE, MM RSE), BEARRVERHE, BEAR %2
MEDEETHEBREI D57
A ORFFE TIIIRENREE B L ORI O KA R E O 2 Bl EHfiz & LT CPT & von Bek-
esy 12 & % REIHE B2 force choice method 12 & A IRBIHBIMEICIE L TL W HRITH o 7.
IREIFEEICBWT, A2 Y —= ¥ FHAE Tl force choice method %, %A Tix, FSBP% 2
% Bekesy %5 CPT Ml 2R T A EBLETH 5.
(HMRSEPERE, 62 1 80—93, 2014)

—%—7— F—
WREIRESE, BRI, IRBYSLBAME, RIS, FSBP %M

81

| EC®IC

FRLRBEE TEOBENREIMERICI VAL 2K
By gy, WIRD 52 4E 5 A 28 HAFF o35 307 7 @iElC
ok, —BOLEMEHEITIREEE L L CRERR
ERZTHIENTEL, BETREMHFELT, DT
DIODLENDITFOLNTWAE. 1) L1 ) —BREITER
TEYE, 2) RIETEBRPEREREE, AR REpaeRsE &,
B EEHROEDEERED EED) L, wWTFhpdt
FWHTHHEEE, 3) Lo 3EENTXCEDLNLY
ETH 5.

Z O T b FFEIYERIT R REEREE E LTo
L 4/ —3i4 (vibration-induced white finger, VWF) T
HY, >, VWF ORERRITIRER & L TO¥ER LilE T
EEETHL. L2rL, L1/ —BROFEDEMSE L
TOBEEE 135 2 LIXHEEELR 2 LH% v, EOETITD
T 5 BEAF O KA TR RS REM AT X R B & O KA
FAC & 2 RN E, NEERE, FHRERIRERA
SEIEH, WURE, BREEOKE, VAIIA—T AV}
OmE»SHEFERH I TS, FEBE#ERE LTk
1994 4E @ Stockholm-Workshop T, FE2HF9E D FERR Lk
ZUBBICT 5720, EPEMELTOLA / —BLDOID
PTNZOWTORH I LAY Pesd 5, FSBP% A
TOUThLLEIIZLA ) B TEbDL L
THWOI/H T L2k o572, FSBP% & 1218 D local seg-
mental cooling {2 & % finger systolic blood pressure @
ZALDOWED Z L TH Y, HAMITIE 5500, e
MW IR O 2L £ 221X IR % 10C T 5 MR AT
L, WHEZORERILTEOWEZITH HiETH 5.
COMEBETTHNIIMAERETLA /) —BHE PR TE
TEMDIRH 2L, BAPETIE, Lo

SE L & EIBE ALY 5 B9, &E 5 I b TR
SAHFLERY, H—R 5 HEFHINIC X % IREEE 50
o7y MFgEERFER L, [ KRR E O MR
Frik & L CORPIEEN X A3 BIRIIE O 2L #l5E |
DRBETFSBPH DA% FRIMICK & A S
72279,

IRENEEE O F B O BT CIRBIRE AR RIT T HE
ELTHRMICHBT 20 REEORETH L Z &
5, REEOFBINNEICE T 201980758 — 1 v )3T
ATBY, EHISRBERHEZIET 250 T7hbNT
W3, —J, bOENIBIT B KRR EE R E O S
WERZHREREICH Y, LEFE X OWKENZEOIRE)
W, FEBEOWE, R ZERERAEDATH S
25, FRCHBOPTHRE OBBELNMAT L2 H/HO 5w
MAII R RZEHERAEZTTH S, L, Th
FFEITRWE SR O Z R L, o/,
7 EOIRIEEOREEN R SN & B HE R
SV %L, REBEEICBI A2 RKHMREEL §
NRTHBEL T v, IRE)E BRI E O BHEEH O
TR L TNSEAT D A KHMED A B R
BELTWwLEwbhTwh, 20720, REERER
2, RO X R EFERRERHE T H 5 C MR D28
RO E BN E S UEEL SNTWSY,

HAE, ZOETITDOATWAHERE RHERED
M5 1L force choice method TH 5. T, Bt L7l
WASTRINTE = EBErE, TOHE, NESE, RO
HIBEREE % 3R 6D 2 F i THARE DB EAN AT 5 [WED
HBH. TOFEIKL, PCHIBIC I D, HITHH R0
MR T NI Y F MBS, AL ORI & BRI
R, BEICELZIRETT M V¥ AIRESE
HHEFEFCLVEBEN RIS ZRAAL, S6IIE—ED
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®1 EEHRE
53 AR RENRET | BURARHE | MEANE | TS HEIR Z ot () it
Lo dtigsE e (3508 - 2 1R 54 9 0 0 0 11 0 74
2. flik 45 23 0 0 0 0 0 68
3. Bz 45 33 6 4 3 5 2 98
4. Fhg 51 0 2 0 1 0 1 55
5. HEA 49 0 5 0 1 1 4 61
Gl 244 65 14 4 5 17 9 356
el b gy Sk, kT SORIE, IIRRSF SObE, ST SOMbE, REARY SOMBEN BN 2 L GRS RMZE [ ST HeE, SiMfk

PEREAGE, AP iEr S, IR FSBP% fiic b X 3§ 8

(BRSZATBOEN  F @A AR (2B Tl O & - 728

1144 (REIBEE 65 44, FUMABOIE 14 4, SURAERVE 4 4, TAVEIERDES 44, WURHW 174, B9%) LIERXIRY 244 4

O LIREFEE, RS S, AR,

IREWZLEEICIZZL—2 25T 250 1L Rk%E1T
v, EDEBEOBECEREML TP EINTWS.
2o 2 HETOMMEORERE % von  Bekesy ik &
o TWVh. WMEROEEITITE LR 2L %
Kb B BT von Bekesy 12 X 2 EITTHN LR E
TH D ERR, WHSIZBRTWE?, BIE, bASETE
AT TV BIREY B EM AT 1L force choice method
T F YEOREEFT AU-02 BITfTbNLTWwW5. von
Bekesy #:12 & il 1X HVLab #L0IREI HEI 2 H 5. H
AT 24 £ 3 A5V F Y EOIRE)EFF AU-06 £l
AW ENTWAE. —75, BIAERME (Current Percep-
tion Threshold, CPT) ##£i21%, rapid methd & auto-
mode method 2% V), BEIIBENEEL EE LWL
WRBIR AL & L CRAEFRATENEA S NERRIS H A
HEATWB OV JRES D 7V — FIRHEEADEH O
HHEIZOWTREL TS,

MEFSCT D RERIFEIZE T % CPT BItR O I i o
TE\VOIHAIREYFEE ORI IZ A e, HRE)
s 2 D SRR AR B 212 B T CPT D2 WM AE & st
L7z2iw X DT, 155 oz L7 House H1X, HE
JEMRIZ D < Stockholm neural scale & CPT i & O
W20, AR RE R & AR A B R BRI o 7228,
FEHEDOHMOHBNIIAR TH o7z LTWBHY Y,

A H, HRBEHARANEEGEORCKILZERICEH L
TWBH, KIMEERERE, MEREE VS Tk
B LU LR 2T 52 05, IRBEEDER
FAREOR, FHNTHEEORWIREFES—ERKD
bia. IREIGEED OEEBi, 10~20 4FLL ERESE LTw
LIREEEDREH L VERSEORIRE T 2 5 &,
FSBP % i~ @ s8R -+ O 5FAfi 1 85 FI 75 W & iR C &
TRHETH L. IREIEEE & RIS % 23 20
WRIFEAS, FSBP%EIC B % KIZT D2, £9H 2, b LAl
T, TORERIEDOREL DD OMRIPLETDH
5.

I B :p)
Al [HREY R 5 O AR A ERE T O F Bl L LT

fize (M) Z~vF 7 L7dEfle L.

OIRBY FLERFEARA, B, MR, AR,
FAYHNRAL LT DA RIVENC B 2858 | Az AT B A
FEEALRERE) & LT, KRR E ORI B3 2k
FHEOF T 5%k TOME %2179 HWT,
force choice method Tl & M 7-IREYSLEME, von Bek-
esy EIC X ARE)EEE, ik E (Current Percep-
tion Threshold CPT) A& DI % 1TV 3ER LAV %
TORBEICOWTHRET L7z, FKC, RBEE LR
WOINSOMAET— 02 BEILEZT, EIZH
WZBIFBER T 7.

- MH&REFE

R 234E4 H 1 HA 5 254FE 3 H 31 H ok, dbiE
rre s SO RE,  dbigE ey SRR S v v —, 4l
BerFmlbe, ILRESTSOmbE, FEST KR, BEARST SR
BEASBINT % % fitiak I IFFE [ 3B oD AR A e s
DOEBIGALE L L CORBEBIMMEE, Wi il
TR, IR, AR R T EE O A R B
TA%E] B LU [SERHEHE, SUHEAEAE, B
PERRE R BE PRI AS FSBP%EIC B S48 l§
HWF7E] #FEML, MEINA20m~79 % T TOHRM
356 N (xtHe 244 4, IRBYEE 65 44, SHIBHREAE 14 44,
FUESAIEAUE 4 44, FREREMEE S 4, R 17 4, 1
9%) ZXRIC U7, BERIGER 17 4 & HEE % 450,
Mifkz~vF 7 LT, £IGHBMHSNZ 51,
Z OFERIREE - XHIEEER 15 PICIRBIE £ EH 66 2005
EWD, Mgk (M) 2~ v F U7 LT, & 14 Bl X
M7z dh S 7R IR, BEIROERE, HREEERE S 14
HDT—F T, RIEMREREDS L ORMEREE
DEBIIRAELZEOHIMEIZOVTHRE L (£1).

BEPRIE & IRBYRE S OB LRI BV THBRIS, M, 4
i, fifk %~ v F o 7 UCER 2 M LALE 2 RS L7
SHHRERE (22 b —)VEE) (ZIREBRFEREE DS 2 <, AR
PEE BB K OB RE 55 0 AR R G BRI 55 0 2 W ERE 72
RI VT4 T7E L INOICIZEMEMRE, e r
P, WU, BIIREEAL, BERREVERSE, BRI
BRI RE 3380 e dr o 72, WG & L 7B R RE B 13,
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W O ENGR 57 2SN §E A EBI T - /2. Michigan
Neuropathy program (2 X 1) flifkRasE GRE)EALT, 22

HHETF, 450 HEAER) 2 X 274k (MNSI : Michi-
gan Neuropathy Screening Instrument)” L, MNSI 2
72320 PLE GRE RS, IREVEART, KEEE & &8l
OB ELZENEN LT E LELADOERITH Y ~
b gl L.

INORERMBICII VA 2 =BG, MRS FLEo
IR DR B, FERUG D KRG DR E, FRtto LY
W, GVEAE, BHTRRREE, HUOARREE, R
&, BRI PERG ZEME, BRI B IE & A T A E RN
SR L 72, BEREE 14 Bl VP4 57.8 £10.7, HIwTIH
17+ 74, F3¥9 HbALc72+098 (%), 35 FBS141+13
mg/dl T, &HHEE LCEILE 6 %4, BIREIL 2 44, B
PRIGUEEHE 4 44, BRI ERE (HEHE) 2 % Th - 7-.

IREPREE R 14 IR 578107 K TH ), L
B, ¥v2 6%, Frv—4% A7 L UF
2%, ToM24TH Y FIMEH K 179100 48 T
Hote. A by ZARNVART —IVIL, KRREEE R 7 —
W2(LUNEHMEOKTAEHS) LD T %, KHER
BEZ,5—L20E (LA —HEEPHULETASR
%) BN TH 7.

BEEREAATIERNCHA L, MEEGEETHE A
FERATI D2, FrEE AR O PR A B &
DRBEAG7z.

AN 24C THRFAIIRAEZ % L7z, FSBP%
OWMEMIIHR OB L H < 2T 5. IWEYEEE ORI
OEMEME, ko AROIHEE BEEIEE) O
BE5H20~23C, 2004 FEDEITEE T 5 ISO Ofh &
21=1C THAHZ &h b, ISO DEhE21+1TC ZHRHARE
L7z, KT 30 5 ORHAFEBZICNE L7z, BAREX
ISO o#HICHEy, BT 2o RE HHEEH), 2
30, FTEFENVY, EXKRY, HTFORET, EF
BEEMT vy, 74 v v oRETRBEHILEE 5%
PR ETHZEE L Z2WE ) I8z D) RIFIRE
L, 07~08 7 u—fHIZA b X)L b, =
T3 YOI, h—T ECLYERREIED HEE
WRBICB 7250 EHN LI SRR, ¥
B OTF ORI OER % R R Tl sk L PC Il
L7-RIPFHRREZ RO 72,

EiAE#EME (Current Perception Threshold, PLF
CPT & &) MiATlE, Neurometer (Neurotron, Inc, Bal-
timore) % fl\» C ZME O IE I B (2,000Hz,  250Hz,
SH2) IZ X Iz 2L 5T E L2, HE
lem @ 2 3t OB FEO KB OFMN (P& 4D 18
#% L7z, auto-mode ¥ T, HIIDIR S % 0~9.99mA D
PHCZ L&, BAILIZ Lo B8 THIE O X % 0.04
mA BT L, # 0 & LRE L, JE % AT % 5/
OBROWE, 2F ) ETLMEBMEZ U L7z, WER

W 2010 4E 1~2 AT, £k 21T &L, R 30 45
ICAZE L, BENREIELL 2. ERAER ML, 2KHz,
250Hz, 5Hz T® Current Perception Threshold # CPT
2KHz, CPT 250Hz, CPT5Hz L &3 . ZDfid ke L
T force choice method (2%} 3 % rapid method 23% %
A5, AGROFIE TRV TV RN,

IRENERAE, AU02 kBN AT (U A 4, HA) (BL
T, 125Hz TO W E % IRBy LB AE ) 4 >~ 125Hz & W&
9) & HVLab #REVEET (¥ > 7 b R - FIREIZE
At UK) (B, F 63Hz, 125Hz T @ il & % & B) 5 B 4
HVLab63Hz, 3By B HVLabl25Hz & W43) 0 2 ffXH
TR & /METHlE L7z, AU-02 IREVEFICIX, FHE%
KFHRDL, BE2BMEL, o2 IRE) T IcH M
SETHE Lz MAESBEE 25dB 972 kiF (k5
%), BT % & D% B & (force choice method), Z®
Pli% 2~3 FEi 0 K L CRIME & Pusg L7z, HVLab 3RE)
REFCIE, T RETISBM S2, —EOHEME (0.7~
2.3N) THRE) -2 M5 X 5 IHR L, 20580 & P
HEPNE=F—L7 BEoREdar ¥y —H
X % von Bekesy #:& W TiTo 72, HIBL NV 2K 4
WCHHOWLANLDSEWLANVIZER L, 20k, G
WL RIS RS, B 3 IRE) 2 & LT B [,
FOSKRY v 2 M Uit 5. ZOHIEE HEICHR DR L,
ZOFEP S RD B FHETH 5.

FSBP %3 HVLab #:# @ 5 F ¥ ~ % JL ® Multichan-
nel plethysmograph T47-7z. FSBP% i Nielsen et al
ORI L Y RD. WEIIMEL TIT- 72, Xy Mk
EAi & M E IR T 2B 72. RN 8T 9 R
LA SRECTOME L, &% 1RHIINE 2 #E 72,
FSBP % @il % i International Standard 14835-2 {2 L 7=
Mo T, E21£1C EXKRII LT 28, HTEMH ©
BT TO07~08 7 0 —1fHIZ7% % &) @i L7, Mult-
channel Plethysmograph (HVLab %) % v CEHIRE
10C, AR 5 0 CHllE L7z, WEEBhinid, mHE
LH LR EE I E T, IREREERE TILERDO®
WHIDOF ORI ~/ME & L7:. Finger Systolic Blood
Pressure % DMl % FSBP% & L7z, £ A0 e 5,
B, R, BRI MBERZERERIL IOL IV, VEL
fFafb L7z,

WEMITFEHEEFEEZTRL, EHOT— 51
Kolmogorov-Smirnov @ 1E B %E % v TRER O IE
HMExRE L. 789 2 M) v 7 7% 7 — %13 Student’s
t-test VY, %5 XA MY v 7 T — % 1E Wilcoxon
OIS MR E % 72, HB O 1E Pearson O
g vz, BRET LB E O I E RS
#7 : Stepwise multiple regression analysis # w7z, P
fEA30.05 LT ORICERED D & L. BRoZ4MEIc
DWTIZ, receiver-operator characteristic curve (ROC)

TR, FREEE, MR TR 2 5 L7z HbAlce



34 HARESE - RFERFRETE  JJOMT Vol. 62, No. 2

BRILRIC & B VA T 125Hz0— TRESH }{ﬁﬁmnmxaux>vnmao—ﬁm§ﬁm | BRLLEIC L BHVLabII63HZO—TRESH }
25 7

20
204

154

N - N 54
I T N
S mj . <= T 3 104 - P ] 3
K St —— & - S = )
3 5 - - - R ~ 2+ —
4~ - ~ % -—-—r -
S~— ~— 14 B —
0 - - - 0 ~= " . T M T:\ —
: ; : . oIS=—r— - =
poi IRBPEE VEPRIA patid IRBIPEE VEPRIA 88 IRBPEE VEPRIA
BRI BRI BRI
RANEDIT 2 RANEDIT 1

BRILER(C L B HVLabII125HzD—FEREBEDI BRILERIC & B HVLabV63HzD—SeRE A ]{ﬁﬁﬁtmt:d:aHVLabv125Hzm—7—nE§:aﬁ

12 _ 12 15
10 10 ) 12,54
N | N - o A
% 61 % 6 % 7.5
S 4 ) > 4 s 54
T e + ’ . T ~ . . N
= . — - . N R
o TR T — 0 i S ol . A
o] RS TEER 9 R TR o] RO TR
BRI BRI BRLLR
pofiic] REEE HEPRIR
T EEEE T EEEE T RS B o
i 58.357 11.520 60.071 1619 |N 58.071 11.166 * NN ;_?;E:Fi;?(ﬁﬁﬁféf;%\lfﬁ g
. . g N
7> T 125Hz 2679 5.757 8.600 5729 | * 7.857 5789 | * NN SRR LR, WV IR VA
* XS D 3 AStudent” s tIRTE
1y V 125Hz 2.885 4878 11.529 4737 | * 8.462 7.308 NN
HVLab I 63Hz 268 146 1738 1741 | * 657 418 | * NN s s TP<0.05
HVLab I 125Hz 366 275 3477 3g37 |N 1.179 a1 | ¥ NN NomRe s B EAL
HVLab V 63Hz 372 304 2.225 2589 | N 1818 2839 | * NN & IREIEZELLELTP<0.05
HVLab V 125Hz 581 614 4910 6281 | ¥ 2.508 2706 | ¥ NN NN:REEESLBELTHEEERL

1 IREBYRESE & BRI 31T 2 R e (1) 4+ 2 3(& HVLab) MR lLig

& NGSP Tt L7z, #itY 7 b Stat View 5.0 system HEABEIRD Lo,

(Statistical Analysis System Inc., Cary. NC. USA) & B> (3) WIRRELIREEEEEO 2 BB (X 1~3)
TREEHENT 247 - 72. ROC Hh#tix, JUMP v 7 t & PERRIAERE CIIRB R EZ R LT, R, WA,
72, BR48 © FSBP% 13 A &2 < (P<0.05), % B 51 B il
Vo R HVlab63Hz, HVIab125Hz, IREIE B ) 4+ >~ 125Hz 121
BEEI LRI 7.
(1) REREEICOVWTDEE (M 1~3) (4) FERAFRLDEKHEABEEZHICEHT 2RERE
IREPEBIME ) 4 V3B L€, REIREEERET @ ROC ##r (X5, 6)
DORMEIZRTE, MEE D FEICEA(P<0.05 P<005), CPT5HzII T & ¥ 0.7143, 4% % 09333, CPT250
IREYELBE HVLab63Hz 7”46, #RENEBIME HVLab120Hz HzIT TR 0.7857, F#545EE 0.8667, CPT2KHZIT Tk
IMETHBEIC LR (P<005, P<005) LTw/. CPT Ji£ 0.7571, ¥FHEEE 08000, CPT5HZV THUZEE 05385, 4
(eI HE L€ 2KHz, 250Hz, 5Hz THEOBE® b B OPE 08571, CPT250HzV T fi J& B 06154, 4% 7 j
H (FXTP<005) %72, FSBP% I3 EIC L 0.7857, CPT2KHzV T fix 1% ¥ 0.8571 H§ % B 0.7857,
T, TRTAETHERKT (P<005) ##0), 4350 HVLab63HzIT T & ) 0.7857, 45 %1% 09333, HVLab
Him TR R IR & AR R h o T 125HzI1 C iU BE 1.000, 4% % B 0.6000, HVLab63HzV
(2) WERBICOVTORE (X 1~4) THREE 08175, F5 ¥ 06923, HVLab125HzV T
IREPEERIAE ) oF I IRERIC I LT, BRI B TR 1.000, HEBpE 05714, ) F > 125HZI1 THUEEE 04375,
&, METHEICEEO LAY H - 72 (FXT P<0.05). R 05000, ) 4 ¥ 125HzV THRUKEE 0.6529, 4551

IREY TR E HVLab (3 BB LT, AERIERE TIoR 0.7778 TdH o 7. FEIRIF OB BT 2 BURE, FRREZ%Z
& L /MET 63Hz, 125Hz & D ICARICEA LT (T ROC AT T o i # T 1A CTle#§ % &, CPT5HzZII

~NTP<005). CPT &, WEFIZHEL T, 2KHz, 250 0.85238, CPT 250HzI10.89762, CPT2KHZI10.91667, CPT
Hz, 5Hz T, BERRIHECIIA FICBIEA LA (FXTPL 5HzV(.70055, CPT 250HzV0.66484, CPT2KHzV0.66484,

0.05) LCw7z. 438D FSBP% & OF i T 5 J& {3 IR HVLab63110.86190, HVLab125110.84103, HVLab63V
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[ﬁl‘a‘ikhml:J:Z) CP T I 2KHzD—TERES T J BRILEREC &S C P T I 250Hz0—wRESH
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—~ b

] [a#mtmm:;; CP T I 5 HzD—TEREF

CP T I2KHz
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puLl

T T

IRENEE
BRALEE

HEPRIS

[ziratm(:.;::a C P TV2KHzD—REIMF

300 250
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N .
T . N
§ 2004 [ & 150
= 5 =
& 150 a 1004 . ¥
8] = (&) )
2 - L !
IOOA@ . . SOA 1
50 M 0 :

R

) [asﬂﬂthm:;a C P TV250HzD—TRED T

T

IRENPEE
BHRILEER

HEPRIB

] [zxﬂﬂtm(:a:a C P TV5HzD—RESHF

T

puLA IREEE

BHRILEE

1100 500 250
900- 400 200
¥ 7004 2 300 % 150
Q R >
z b > “ \
a 500 . = 2004 & 100+ . B W
© 4 . : 8] . = H ~
300 d : 100 : ' ~ 50,@ : a
B \é/ : \Y/ V : '
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A multicenter Collaborative Study on Vibration Perception Threshold, Current Perception Threshold,
and Percentage Finger Systolic Blood Pressure for Objective Assessment of Peripheral Neuropathy
—Evaluation in Vibration-induced White Finger and Type 2 Diabetes—
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“Center of Preventative Medicine for Workers, Kyushu Rosai Hospital
Department of Orthopedic Surgery, Kumamoto Rosai Hospital

The study included 356 men aged 20-79 years reported in a multicenter collaborative study conducted at
Rosai Hospitals between April 1, 2011 and March 31, 2013. The 17 diabetic patients and controls were matched
for age and institution, and data were extracted from 15 of each. Data from 66 patients with vibration-induced
white finger (VWF) were matched for age and institution (region) with the diabetes group and control group (15
each), and data were extracted from 14 in each group. Using the data extracted from the 14 patients each in the
control, diabetes, and VWF groups, the usefulness of objective assessment in peripheral neuropathy and pe-
ripheral circulatory disease was evaluated.

The testing parameters evaluated included: vibration perception threshold (VPT) by the forced-choice
method, using an AU-02 vibration sensimeter (Rion city, Japan) at 125 Hz (VPT Rion 125 Hz); VPT by the von
Bekesy method at 63 Hz and 125 Hz (VPT HVLab 63 Hz and HVLab 125 Hz); current perception threshold
(CPT) at 2 kHz, 250 Hz, and 5 Hz (CPT 2 kHz, CPT 250 Hz, and CPT 5 Hz, respectively); skin temperature; and
percentage finger systolic blood pressure (FSBP %) at the index, middle, ring, and little fingers (FSBP % II, III,
IV, and V, respectively).

Comparison between the VEW group and control group showed that VPT Rion 125 Hz was significantly
higher in the index and little fingers compared to control groups (P<0.05 each); that VPT HVLab 63 Hz was
significantly higher in the index finger compared to control groups (P<0.05); that VPT HVLab 125 Hz was sig-
nificantly higher in the little finger (P<0.05); that CPT 2 KHz, 250 Hz, and 5 Hz were significantly higher com-
pared to control groups (P<<0.05 each); and that FSBP % II, 111, IV, and V were significantly lower compared to
control groups (P<0.05 each).

Comparisons between the diabetes and control groups showed that VPT Rion 125 Hz was significantly
higher in the index and little fingers compared to control groups (P<0.05); that VPT HVLab 63 Hz and HVLab
125 Hz were significantly higher in the index and little fingers compared to control groups (P<<0.05 each); and
that CPT 2 kHz, 250 Hz, and 5 Hz were significantly higher compared to control groups (P<0.05 each). FSBP %
II, II1, IV, and V showed no significant differences. FSBP% did not correlate significantly with diabetes dura-
tion, age, or HbAlc, and did not significantly differ based on the presence or absence of arteriosclerosis (angina
pectoris, cerebrovascular disease), diabetic nephropathy, or diabetic foot lesions.

Comparison between the VEW and diabetes groups showed that VPT Rion 125 Hz, VPT HVLab 63 Hz, 125
Hz and CPT 2 kHz, 250 Hz, 5 Hz did not differ significantly, but FSBP % II, III, IV, and V were significantly
lower compared to diabetes groups (P<0.05).

Multiple regression analysis was performed with skin temperature, age, FSBP% II, CPT 2 kHz, and VPT
Rion 125 Hz as independent variables. An independent explanatory variable for diabetes was CPT 2 kHz (re-
gression coefficient 0.003, P<<0.0001). Independent explanatory variables for VWF were FSBP % II (regression
coefficient, 0.002; P<0.005) and CPT 2 kHz (regression coefficient, — 0.008; P<0.005).

Comparison of the sensitivity and specificity for detection of diabetes by area under the curve on receiver
operating characteristic analysis (ROC) showed values=0.8 for CPT 5 Hz II, CPT 250 Hz II, CPT 2 kHz II,
HVLab 63 II, HVLab 125 II, HVLab 63 V, and HVLab 125 V, and values<0.8 for Rion 125 Hz II and Rion 125 Hz
V. Comparisons of the sensitivity and specificity for detection of impaired vibration sensation by the area under
the curve on ROC analysis showed values=0.8 for CPT 5 Hz II, CPT 250 Hz II, CPT 2 kHz II, CPT 5 Hz V, CPT
250 Hz V, CPT 2 kHz V, HVLab 63 II, HVLab 125 II, HVLab 63 V, and HVLab 125 V, and values<0.8 for Rion
125 Hz IT and Rion 125 Hz V.

Our study indicated both CPT and VPT by the von Bekesy method were more effective for objective as-
sessment of peripheral neuropathy in VWF and diabetes than VPT by the forced-choice method. In addition to
FSBP %, Bekesy method or CPT measurement should be used for detailed examinations of VWF, whereas the
forced-choice method should be used at the screening level.

(JJOMT, 62: 80—93, 2014)

©Japanese society of occupational medicine and traumatology http://www.jsomt.jp



