FER IR RERBIFRECE 11 © 49~57, 2016

49

S FEDL 2> & B P~ DR BIEEL
BHEMDLTICE 2 58

2Bk Ik &, BT AT, RIS 2T, W3R,

KINETAR

RS IR ST IR R R R

EE’J Bkl L BHEOFRDPFARE &I FMFCBWT, BHET~OBEHHEIEICS

LB RHSMIZT B,

ﬁ& BEOTHCTF2HLHEENBA~L N 20T 5 550, WEMD» SHEFABR2NET 2
BT, MR, KEEER, PEEmofEREHE L, HE
PR & B PERTE2 C R, RS, KREEEOERORE b FEERIct

BOEEMORmBER %2 #E L.
BAfE S B 2 B H U e TR L 7z,
w7,

TER O NHRFIFL04. AA R EER T
iﬁ%fﬂ%ﬁﬁfﬁ%‘a Bl

¥, MBI~V N EOFERESEL

2 BB O ERFENC 2 13 ERIFR E R o Tz,
D EEA - BEOSENERE T, ONMBIA~V MR R IEOBEEEAAE v,

/\11/ N EITACAT - BEN B OB OBTEEIES K & Vv,

31 % EERI D LE TG

BERIRER T

BlcEL,

@A
QM FHAH B 1355 R S BHIRF 12 K BRI 55 D A I 8l =

MREV, OFEANDOEEIZFEE 2w,
*—7—F :HHEN, HET, BEEIE O8O Af, AL
L& = OBENBITH - 72, BRFHHEE LT, 2D
T T 8 T T & A, TR Y 7 NS0
BERMICIE, "y RX—F 7, 25FH, BEEEDEA | 2HEL T EETHE., 517,

W2, & LY, BEEWEL ENb 5, B
fiid, BEO=—AWRIG L TLEEPDLHEICZD
ANDEE =BT 260 TH 5. —H T, BHihf
WY TR Bl Cd 520,

19944E 2 BT EE» o [R5 B 0 5 BRET
Bt skAgst | AL I NIH, BRI Tk
DLAEREEREL Twa AEEmCH D,
2010412 1351. 7% D E#A PR 2 HHE L Tw»
22, 20134 6 H O 3651 2 [ T kg
SOWET R V% DERICE T 2 Mt SmEE ]| 1
£ 3L, WEEMERAERNIE, [fRERmEZE]C
b5 <, FEMEENC X % BYEOFER O R AL
&, BMTEENEET 2Ny N SHER/FTA

B4 578 DEH T, —SHEAAAT, HE
fEfbfER O L [FRAlE LTATE L2 A0
WE LT IFfTbE ] LiddhL, SRIIERELY
v fEix 2ERHT 2F 2 2R L TW0»5EY, £,
i 5 1%, HROBENMPICET ) X7 EEoO
KBS E BB AN ERE O REMEN Z & 25
LTBYY, BRTH2HEIC AN CEERIMROD
PIRICET T2 LI3RAKBTH 5.

E# SRR, RT 4 A= 7 ARERLERS
EERAMCHEHET 2 k2 FATHY S, FICEH)
MEI®, Y=Y THOBEMTIEIRT 4 AH =7 R
OIERPBFAS NG LA TH S, BERIMIZ
%m%ﬁﬁ%ﬁ%ﬁ%@%%%ﬁ%bfgﬁ%k

&SR T T371-0052 HiFET_RifiET323— 1
TR W7 IR R RS
Ve IERS



50

BT 5 & RS CE R ellans, L
Mo THRIBIABE 22 2 Lidd L, Z DFEE,
EEMIOREBICBYENFEL Tw i eFEz2 o6 N
5.

BRFREDRARDER T H 2 HiFF~OBHN
BhcEH L, BESHERAL. £ ORE, hiE
KEh FIEZRS, HHErr2ET 5L, B
1RERD 4 D OEENBRERAHICEE L Tnd L
o729, 2SN BIENERE O R % i3
27:DWHRIEL S HFHIN TV EIHEAVWEL D
%9, WAWER, MIEOEMICEEZETAED &
5 I EHIT, BEDEIEN Y N o HEFITK
ERE SR L HETHD., ZORFETIE, PR
B, HXpip 235 2k, EEBORREE & v B
TER 3 2N, BEEEED IO OHEZ
BSFEE LTS, £, BREVEREMES
WIS 0 2 2 &, BBEEALRBIEL S 2 L,
BN BRI 00 5 C EBIRE SN T W 5,

WA O IIR AR B RIEERRIR RO B 2 1R
FHEOLEX, MEHEOTHMCEAabNS I ETH
A EEHS NERNIET 2D TlEhwus LR
na, ZOHRERIYTX AT 2SO R
R 2R L CREBINEIT 2 HEn b5, Z0%

FREERHZ BT 3 & S B ORME 2 EE
L, B@x5222LICRk2IENHEINLTY

2003, NHIEREEYETH Y BEMICSZ 5
IS TR 5> TV,

Z 2T, KHETIE, HEHES CHERES LT
LRAAHFIEE AR v 20T 2 k0, BHEMO
IDENOZERRAET 5, L L s, ARV
PRS2 HIRIEEMC L > TR B HETH
273, BEWC L > I SITFIEBEC 21 T
DEHEDVD 2D, ZD, KFFETIEZOMRM L
LT, VIR MEEICH>FODH 2B~V b
2T 5.

REIEE 2 MBI 2B, B OB OIRAE
CEDLEBENICLER NB2HERT 24082 H

%8, ZDI, KR TIIEEM L BEDOERE
FEfEE LFEL, BMI b25K0 L L,

I WEES

ABEZED HEIZ, FHEhh & BFH DS RPFIRE
LD T, WHEEALD O HEF A OBENEIES
EBREMDOOLH TG Z 28 2WOPIITH LT

bH5.

. BEEME: Ny F LB OEBEEE, Xy
Rz U TA30RE DALE ICRIE L - B/ T12,
BicRBEh s 2174 (K1) ABAEcBEL Tk
AR S OFPES OISR 2 SHF IC L1, B#E
DIFEEML COREE ZFR/L, v FIZEZEOR
ZIOFEICHR L BIEEHB Lo DRI TE 25
XrlLr.

Ny F

.

PC #4¥H

1 EERENOAE
1 :Ptid&E %, NsidBE#EMERT.

2. WMFHEE  BEOBES K Z[E L CHF 2
HEEOGEERE L CBEIT % 7.

3. MBIAA~L ME DAL b 2 B ICES
U CEER 2R L CREIEIEE MBI 5 5. &



Wi, 7290w PA (RASHRERER) 2
HHL (K2).

- . F i
Ai) 7
2 MBI~V b
1 EEORRD b O0E - F

NV HRERAE

1. W&

SEREF L, FFR150cm> 5163cm, BMI25A D
ERERn L L, BEEE (T, 8%) 1%, HK155
em & 158em® BMI2OAT G DOEEF A 2 4 & L7z,
WREEBEDOHGRZED S5 cmANDE %3 E L
To. WMREF L BEHE X, PR ESRERE R
WwWEE L7z,

2. IRTH1 >
A/ —R—=) e o) T ICLE 704 —

N=FPA Y,

3. T—HUNEHRA
TIR264E12 18 H~F 274 3 A12H

4. SRERIGFT

BRFEEEREE

5. EEFIR

BERINZZIPTVREL L Chr—=>
ryxryEFERLE. [V EITE, Z
D b SABIA~V » 255 L7z, B DR
i, FHOT vV EFEIRVEML, EEASD

51

EBRFIEE S5 120 LT OFIETEEEEN B %
1oz,

1) BALER BEHERNY FTERDICED, B
DR ERRERTICEIL. Rig, BHH#EAOFEE I
fEamE L, REzaiEs 2, HEAZEHE DR
HCZH, HRF LD EWHIO R % BE O ED
MICiE & (PR, R & B OB OR S
FCHEREMSECUERB LT, AR, Wz
BEOTVIANTA IZBEILTHHFDOF A D
FEE2ERFL CHEF2MAA (T, WFEHE) %
2B~V s (IR, MBI~V bR &
LT, BEOERBEZ 2 N65| &% 5,
2) EEMIABILH EHY ENME | BRI L
26K% Lkh s, BEOEEIE L kT8
FHERBTAICMERH XS4 A—Y T &EHE 2
CEFFICTHE L b B GEEI T LI LTIUL
N5, —REWTCIIMPEEL TWwW5b & &
T 5.

3) ERFAOHEERBIE | BREAIIEE /T1A
EERIL 20 s Bk El (BEIAmOME) RN
BT 2 LRI, B ORI A
B EHE S MR TICEE 2 L8 MR E) T
5.

4) ILfIh o BT EERIENE | BREAT B &
26% LT, BEF R oEeT 29, £z,
BEOEREDEENF S L 28X 2ELTH
AT RO ERSHED S LS HALT,

6. BHERE

BB OB, MBI R 2 W oSl R
DFFTHETIC & 2 IZAAATREZRRILT, Ry K
S B F N OBEEIENBI LB R BE L Lk,

7. T9NERE

1) SEERHER
EREMOFEER 2 WE T 57280, A L
T, MRS, KBRIERS, BRER (SMEER)



52

OXREHEX (K3) &F/BEXL DR ERR %
I U7z, JIEERALIE, JfThfgeicio S if5es
MCTHETB L 07 A~ 2EK, BEEECED 2
BAET OBIERL LB OLRFFICBR T 20 5 8k
E L7,

(D _L B — 58
QR EH
QKAMREH
@PREAE R

3 EERRAGATEAL

FERTIE MQL16(F v 2 A a3 A7 v 7 X&)
%, Biigry 7 hu—F NP (&7 Py
) AW, MQl6E ERIZT 7 7 4 7 Bk

(FyeAgarry 7t 2HWTERL
7z.

i B 77— @ Ik 2 X VitalRecorder 2

(Fv A ar7ryriElstt) 2V, yo7
D 27 REEEIEL,000Hz & Lz, 72, BiEE
T4 B A7 HDR-CX270V (VY =—#k&=w) %
HAuwti#EL, 79 n s/ —DV a2 ,x—% ADVC-
55 (77 ANV —HAEH) TT YNV,
DVCap (¥ v A 247 v 7iFEAEH) 2HWT
EER &[RRI NSk L 7z,

2) DIERVIETE

[HIFAHE] B & O [BIH~v ] EHaRT
iz, [ BB, TR, TARBRER D 3 Mic oW,
BRI E A CEBNZEROBEELY [2<{kwu

(0501, [H2LHY (15 ], RPERE(2 ) ],
[FEEICETE (350 ] O 4 BETHEZG.
3) EBRFIR

EFowmnz, K4cnlie,

D @ @ @ @ ®
B " B -

TR B2 |

HNEINEINEINEINE

SUHUEL LR
j] ~~

BE A @ L = a
E — i =

<
DICES

4 FROFN

B R 2 2EE R, BHEIRLL O R
E77 (MVC : Maximal Voluntary Contrac-
tion) ZHE L7z, HE2HSWETH L7720, E
JEERIZ I3 5 R, KSR 2 HEfR L 7z,

RIZ, FEHuRTOEFEORRE 2 HEE L 72 RICHisE
BOPEEOER 2TV, BEIOHE ORI, B
Bl R D B3 D IETNC [32A7] TIh, [HEz
LB, [ S E BV EIE], [HE/FFAD
FHRHRENE |, [SIAL0 & R FEEALEIE ] & »
5 —HOENEAE 5 [ERE DKL TEML7z, 5HK
1BHte, FEhitk O mORE 2R L 7.

(A & TBIH~ v ] DOIEFIE L
CHlEC L VIEL, —H TS SEE DK
R 2 TR L 72,

8. T—IRMEE

7 E X 7T —2% O AT 2 i3 BIMUTAS-Video
(Fv A aryyriplasth) zHv HBo
N7 BRI, @GR L 72412, MVC 270
R EHFDOBMVC (MVC 2R 2 E& 25K T
) ZEH L7, R, (28], [ 531
B ERDEE], [HERFAOSFAEEEE], [
R & Bk FEEAIEIE] © 4 DOXEICXYID,
AR 2 H o RICEHEL L 72 5 2 T5 50
BEI R/ Uiz, 208, ThZhORME (M
T, fiEEhE) 2EH L. £, 4 RKEOFTE
Rz > W»wTd BIMUTAS-Video TEH L 72,



fERTIC & > TR S N s E L s, &
OB OWTIEEEH L, kolmogorov-
smirnov ME CIESMEDHER D, AEEE &
BRERE, [HFHEE] & [~ L b @ &
5 ZHHETHIEDH 5 t BUEIC L D IR L7z, 3
BOREICOWTIE, Z#% Wilcoxon &F=7IE
AIREIC & D HlE U7z, BEZKUER 5 Y6oKi0 & L
7z, MEHEATICIX SPSS17.0 (HAT f s E—-x
LR E) AW,

V  RIERVECE

KHEZER, PEEEOMEZRE S OAR 27
5 ZTHEMLU Tz, WHFERREICE, XELOHET
WROBE B L CERAES L 7SN EH
BEThBZE, BhTEBRETEX 22k, BEEL
THRFRERE LR W &, T—F ODEAM B
95 2 EEHBAL, RAOSINIZEMRIC TH
BErEe.

WIS > B HRE S OFF 2 03b 285
13, EHICFEBRE IR ULEICE UEERE %
ZHT 5L, BWEBERMIREAHEL, ZOF

53
EXREFCHIA L Fo. RS IRCBYE L O
HEROS B L G E T EE ~EG T 5 2 &2 H
AL 72,

A EERIHIE W IV 2 BRSO W T, BT
VIVE—RFRE N T I VOER, RSO
ERFER LI BT L, THRIIHEE Y — b
ZRAGTERL.

Vi # R

1, NREDKE

SR T LB RERTTON T, 4E831339.30£7.75
7% (mean+SD), H£13156.27+2.94cm, BMI i%
20.79%£2.25Ch o 7o WHRE L BEDHEEIT—
1.21. £3.37emThH - 7.

2. EMEICEITIHMEHENEIL

BEE R HE LTz, A0 B ER, K
R, KERIER, BEER (SMEEE) oOfsE%
F1ITRT,

oy ¥ BRI & Bk T AL & C—E OB EH)
ECIER T 2 BEAT D 4 XM, #2258, [

®1  HEEE
2 Z8 AACH b)) ST BT T EEAL 4 XFHI&FE
+ + + + +
gy 027716683 240.78+109.65  223.474108.76 228.87+ 99.54 1019.89% 394.62
312.61+153.92  402.50+185.48 585.52+362.19 506.64+289.94 1807.27+ 850.74
g (0815518135 402.70£233.37  480.33+:271.64 360.47140.76  1651.65% 694.31
- 334.83+111.95  512.03+241.61  685.40+:297.96 533.24+238.70 2065.5+ 711.90
W, L011.73+363.52  1741.885664.80  1573.81695.38 1477.94472.77  5805.36=1786.02
BEE1010.68+249.16  1887.93+478.53  1882.88879.93 1823.43+781.01 6604.91+2192.34
MR 175-17+159.81  1196.405271.25  709.65+293.54 1064.34--438.77 4145.56+ 852.35
w 1113.76+£215.08  1223.08+361.80  730.95::320.31 1141.68+377.47 4209.48-+ 896.39
L 27-815217.95  511.924204.34  651.704313.42 406.41+136.60 1967.84-+ 692.83
= 285.90£139.76  480.02+189.49 582.53::260.82 360.71+106.50 1709.17+ 495.21
+ + + + +
R A0-965248.92  882.07H517.24  553.274293.72 683.83+463.33  2600.13%1276.45
397.91+162.94  725.44+396.89  447.31::269.70 599.50+500.95 2170.16+1178.44
W g ZM4-16E14138 24104511257 476.134212.01 713.91+324.20 1645.24-+ 626.77
MR 18834+ 69.62  213.21+ 91.26  487.51+212.57 643.67+240.85 1532.72+ 450.55
W R S7S-93E197.06 647.07403.58  496.374:252.88 385.35+266.15 1907.73+ 932.96
390.93+310.80  642.44372.87  458.23+300.31 459.98+379.14 1951.57+1021.39

53 DFEPIE 2l LI BRICEH LB ETH B

FEY I WEME TR BV MR % p<0.005 % % p<0.01
1 EERE L, HEREEESEERL MVC 25 L IC%MVC 28 H, FrER 2 553 EEb L7 5 2 CREEIES |

W2 I ZEE» S ERTEAE TO 4 KB 2 RHEESE LT 5



54
#£2 HXHEw

B B IR

WAL wHEAD AEER ERTEN  4XESE

W F M &% 2.55+1.06 1.93%0.42 1.57%0.48 1.84+0.61 7.91£2.05
MBI~V s 2.49+1.13 1.97+0.51 1.53+0.44 1.95+0.61 7.94+2.10
A B

M OILH B BEIPE], [HRF O J5 AR
P81, [32fiin & Bk FREEAIEE ] OEFT L 72iig
e (LT, BEghs) &, 2460 Bk
T ITHFHEE] L0 [~ k] O
FRICE» >z, 7z, HRBERHT [MBIHEN
VD ED Y [HFHE] OB ERICE D,
7z,

, BEIEIED 4 K2, [WFHEE] & [
%%waﬁj®aﬁ%%wﬁbt.%@%ﬁ,
[FEZ L8 Z T HRICEREZ R T o 7e, THEEA
LOIH ERVEIPE] TIX, A EBTEEA, G
BEHT TWFHE] 06 [~ k]
DI, iEEENERICE > 2. [E/ATAD
TFaR s e ] Cld, AA0O LT T [mT
B Xy TR~V ] OB, 5iEE)
BOERICE» o Tz, [3ALH & HigFEEREE
OFEEIRZ, A0 BT, AMREST
[MFEE] 08[BI~V b E] DS HE
BLiC R h o Je. ARERE OfiEEhR X, [/rBIH
AV MR &0 B THFHHE] O ERECE» -
7z,

3. FERFR
BEEEOFTER 2, 4 XEIZ L 2E2 1R
L7z, Ny R RGN & HRFTEEN £ T—#HOR
BEI(EIC B L o KR, [T A 7. 91 £2. 058,
[ABIFE~V Mgk 7.9442 10T, HECEE
o, KEHOFERFIC b EEZEIT R
Mmooz,

4, EE
[MFHZE] BLOC T~V Ml 2RV

&3 EEAIOERORE

[IESEk:S NBIFE~V b 3
,,,,,,, R Y
,,,,,,, BB e 000
ABRHR 0.28ﬁ8.42 0.48188.97
bR EhERT TR : Bk

TRERENBOEEMOEROBE 2E 3 1R L
7o. B 0250 400HEBNTHY, LI, B
IR, KERZED L TICB W CEMHIBICEEEZ TR
molz.

% £

1. NMBFENDENZ L 2 EEE~DIE
JERE A O 4 X O fi v B & B & O HE IS Bl =
X, MBIAEBEIC X BEVERD Sh o7, BE
B 13 LR 2 & 8 2190, R TFAOBH
BIEMBIIC BT, FEOEWIC L 2 LR O
FICKE RN Ipo Tz 2 EDBHEI NS,

BT, MR, RBRIER O HiEE I

X, MBIARIC X 238 CBRD s,

Fe R SR O R Eh R, [ AL 5315 B
DEIE], [HERF~OFFERBEIE], [0 5
Bl FEEALENE] ©, [WFAHE] L0 b [/BIH
)V MR OFEEIESERICE P> 2. AL
ZHEB T, [HE O K WEREREE ], [3247
o HfFFREAIEIE] <, [HFMHE] L0 [
H~v b E] OfGEEIERI PIERICE»P 2. 20

EEIE DE L, [~V MR TR
NV OHSF (M2) ZIEFTHRL, BN
HEOAANG| & LT 28ERTO 7D THD L



Fzohs, [MFPMHEITE, BEMOBEOXL
Z 3B T & R A EE TR L, s
& _FEIC 2 1 T DAL T R ORIIEER 2 B e 7
Thb., ZOEROEIEDE D [FEAL»SILE
EOEE], [HRTAOGFAEREIE], [347
o o HRTEEMEIE | OBEDRERZ 2 5, 5l
EHE D, BATEEOR, HiEEREOE N L
LTHNEFEZ D, BALPOEZEOEETTF
BT R, AR DT AT 2 5Ok
BT, BEOHAHENPKEVEVIFERTH-
7e. o T, [HFMHEID &S BBEHEOEHTF
PHLHFELID S, VAP IXRVDT AR E R
R 2 750755, RO AR E WEET
bHEBEZD.

MR CHESRICEREZLRD Sl D
&, [N S5 B EIE], (3200 & BT
FECIENTE] Th o7z, [EERI» SIS B3 EifE]
TR AEMIRER ORTEEIEAS, [ STALH & HRF T
NEENE | Tl A R O B G Eh RS, [P
E0 b [P~V N E] TERCE» 5. W
REMBRINHET 2 XV BFH2ZMES Y
20, [HERIH 5L B BIE ], [SIih & HkF
FEEATEIVE] @ 2 BfEIC BT, [HFMHE] LD
b [~V M OFEERER R VW E WS 2
i, ZO2EFRCER 2RI SRS BE
DHEZZXZTEY, BEHICI D Aafir’hrhroT
Wic Z EDHERINS, 20 2 DOBIERICIE,
R HESOMEEIE S B~V MR OF
PHECEL, BEOEI - FENPIOBIZIL,
ErEfio bk L B CREOBREL L2 BN 5/
BiLTwa zenFEzond, iz, [Nfi»HH
REFEEGLEIE] T, ARBRER O FEE)&E H
FHETERCE» >z, AR TIIEEMOL
SR BEOITNICEE LT, SLORRED & Bk
TEAZNBILT:. 2070, e UA T
DFFPELBITITL,, A TBIZHB D 3 0n
L L o Twiz, THFEME] OFEEI=E S

55

Mmofz e\ Z e, [3fih & HRTEEAEE |
DB [MFAHE ] OB & D KBEERIC T2 AN
ERSEEEHA2EHRL Tl nwd 2L TH 3.,

RT 4 XA =27 ZA DB S WAL,
RERHEFERFERT 22, REZHIOFEHP—
WOBHmNCEHE P T THESE 2D 2 L3
TWINTWD, KIFFFEOFER» S, [/rBIH~ L b
BTl Bl SEA S MR R OGS N <,
KERHEEZHEHAL TL 508, EEAO&HZ2E
B3 % L MREMHOFEHENRE S kDL I Lid
FELL v, [FME] & [ABHE~ L %]
IV BRELHHEEHL TVE WS EHT, K
T4 AN =7 AREA U T A Red:
nEv, L L, BEIEEICIZES S EEROR
i, ELOES, BROME, Hiliks, KL
RSB ERD D 5. AWFRIHER O HORIE T
HY, INODEVEIHLNICT S EIFSED
HETH B,

2. NEHENER

KRR TIE, BB, Th, B OWREI3THh &R
WEWSTERTH -z, EBRTIE, BEIEIED S
EIRED AT, KRS CTaHz»rT7zb
TIEV, EEROZES CIIBBIEHIE XD K LT
LbNZEITHY, RO I RSN LT
FHET 2 ATREMEIX D 5. ANEEIRE OGRS 13,
(MBI~ Mg CHEESOfEE R E D> 72
72, MBI~V M EID & 5 BEIEOMEEIC X
EEVBLETH 5.

3. HIRDIRT?
AWFFETIE, [ RO ME T & 2 3R]
REZIRI | RS IC X D EB L2 0, BB
FHHHIME T OREICENE L 2 LI3EET
X,



56

VI #

A & BEOFGREVFABREORMT T, Uik
(i S HRFFA~OBHEEE [WmFHE] & [
BIF~OV M B D2 DDRHEICE - T, BEMO
DHICEZ DB OVTHRE LT, % DkEHR
TOZEBHHS NI S T,

1. [~V bk &, THFHEE] £ bk

Joi —BE OIS EIEAIR & W,

2. [/BI A~V ML L, THFMEE] L0 i

37 BHEN B OB O FE BRI & W,
3. [HFAE] &, (B~ ME] LD bE

JEA BRI RBRE S D FHTEEI R AKX,

4. [HFAHE] & B~V M E] £bie, &

FERT OEENEERE D F RN DOEIL, FAEHD

SN, Tz,

X #

WG T W P D7 SRR R U B
F 7.

51 PSR

1) EHEE, FrEEh—, Etiizs» (2012)
NEMFER OBRFAE &~y F B & HFE
& ILIREYE P R EHE S BYE 7 > 7 — b
MR»POFZS5NDE Xy FNBEEAHOR
ffi, HAMEHUD EH DL VY, 14(2) 1 9-17

2) HAEEWS (2013) @ SFE26FEEFHEICEST
% EHEE http://www.nurse.or.jp/up_pdf/201
30510142330_f.pdf (20154E 9 H25H)

3) EE57EE (2013) B IC BT 2 R PR
RIS OWET RV Z DO KB 2 Mt =G
2 http://www.mhlw.go.jp/stf/shingi/2r9852
0000034qql-att/2r98520000034qs0.pdf (20154

9 H25H)

4) BREAT, KE—HB, RHEETF(2008) @ B3E
MENC B2 ) 7 + OB AHEEIR — i
FHONBIBAN OBBE %% & L 72 AR O
—, PERFATHERE, 50 1 103-110

5) BASEE  ERIER T ORA > b
http://www.mhlw.go.jp/new-info/kobetu/ro
udou/gyousei/anzen/dl/shakai_d_Part3.pdf

(201559 A25H)

6) GHPHEM, ZHEFE, BHAETFIZH (2006) :
THROSRMEMET L NS 3 2 B EEED
SRR < LEAEE ORI, AMEEFUT,
3 1 11-21

7) WA, EHER, S EAFIES (2005) -
Ny F—HREFFHEOBENNC BT 2B -
B O B aH— A BE OB TF 2
BHHBEEAR Y 28R 2 kgL T—,
HAEEF =i AT, 36 373-375

8) JIIEAEVEE(2007) @ €Y 2 7 VEEEE
Feffi A ¥, p.4b, WM, HE

9) ARG, H)IwA, #5020 5 1%5 (2005) :
PR RERT O SR TR IREN R BUENE D 204,
JRE R SRR AL R FEE AN E B, 5 (1) ©
41-51

10) A, MRRRSEER (2011) @ o X 7 v
ARBNFET b T A BB E 8 R,
(2), p482, ExHEBE, HH

11) Hi#810 © p.144

12) BEHENTRE (2014) ik REEFLERE
BREEEFQIEBEEERIMII, (3), p.108, X 7%
A A

13) RlRFERF, MEEEmME (2010) @ Rilr b
% EEREERERUH, p.313, X F AT v N,
B



57

Differences in Muscle Activity among Nurses
when Transferring Patients from the Bed to the Wheelchair
with or Without the Use of a Gait Belt

Masaki Sato, Sumiko Higo, Saeko Hosaka, Sachie Tabuchi, Michiyo Ohkawa

Gunma Prefectural College of Health Sciences

Objectives : The purpose of this study was to assess muscle activity in nurses transferring patients similar
to their height from the bed to the wheelchair with or without the use of a gait belt.

Methods : The muscle activity of 10 nurses was recorded while they transferred patients from the edge of
bed to a wheelchair. Nurses were assigned to two groups as follows : the first group wrapped their arms
around the patient from the front, while the other group used a gait belt. Surface electromyograms
(EMGs) were recorded in the nurses’ biceps brachii, longissimus thoracis, rectus femoris, and gastroc-
nemius muscles, and then the integrals of the EMG signals were calculated and compared between the two
groups. In addition, pain in the arms, waist, and knees of the nurses was assessed and compared before
and after patient transfer, as was the time required to complete the procedure.

Results : EMG integrals in the right and left biceps brachii muscles were significantly higher among the
nurses who used a gait belt. In contrast, EMG integrals in the right rectus femoris muscles were
significantly higher among the nurses who did not use a gait belt. No differences were observed between
the two groups in the time required to complete the transfer procedure, and only low levels of pain were
reported.

Conclusions : Based on EMG recordings and pain assessment of nurses while transferring patients similar
to their height from the bed to the wheelchair, the following results were found: 1) Using a gait belt for
assistance significantly increased biceps brachii muscle activity in nurses; 2) Using a gait belt for
assistance increased muscle activity around the waist in nurses when lifting patients and seating them in
a wheelchair ; 3) Wrapping the arms around the back of a patient significantly increased rectus femoris
muscle activity in nurses when seating them in a wheelchair; and 4) Only low levels of pain were
reported among nurses when transferring patients from the bed to the wheelchair, regardless of the
method used.

Key words : electromyogram, transfer, wheelchairs, load to mind and body, sit in the edge of bed



