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Vil B N E ) F— 3 3 VR
VIR R R F B S 5e R

CERE 21 4E 7 H 2 HZAY)
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L, FHECB) 2 HEYWOI) BT 2| R, REFE T, RIEOBERMHELZ 2
5 ETHEAAYSE M ERE L, Fb LITEERO FEROZEICHS5 2 (GM),
KEEFGISERRG (TFL), MESREEHERR (LP) OMiEB 02 b HimHEMICH 2 2 HivE L
72 oI, BB TRFEA 114 E L, R, SUBRZEEISCHlE Lz, BRI RN EmRZ
A, AL EEE 3.5cm THEME OEATICH-> T L7z, EEWOREIIEH IO 5% H
Wi Lz, EEPORTHRICE Y h—%225 L, ERWOBKZHER LICHE S-S, g
AR LTSS 00, 10°, 20°, 30" oW EXOEFE L TR S RITEELZ T 72, 5 RITEED
PGS, EEWIRY SBENZZRTE L, BAAHIE LR A2 5D EITBIEOR T E L. #
BHOMNTIX, 5 O5N70E EWEERAL L2k, SRR AR RO 5 8w 2 22 IER
LE 7> 72, WM OFGEEI =, SR EMOMIEEREZ K U2z, ARMOMIGEE Tl 5
ZEWXoTIEHLL, CoL ZDfix ILEE ARDEDERE Lz, ZOHE, ILEH O GM
TFL OfiGEhE 100 LETHBICEKT L2, 2o GM ofiEBiEiE 20° ¢, TFL OFiEE)
w3 30T THEISHML 72, 1EM o LP ofiE B 30" THEICHM L 225, fEMTIIAE
Lotz FEH RIFEIEICHE D BEEIE, BEHES B EEOIGEIC X > THNED LA»NE
D, ZOREER AHOMMAIER EZZ SN TWE. AFRICBWTY, WEAHE BT IZo
NTILEM® LP OFiE#E KL, LPOILE L BROENKELS Bo/zZ &h b, HEHT
FEEWAIHE) L, IWEMO LP OFWNEEFICX Y, BROGRKN T2 0155 2 L HVR
XN

(HWkSEBERE, 58 : 83—88, 2010)
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NTV2H0O0% L FHANI BT A2 EEWOIY
T 285 130w, L L, MEREELR EOHD
FIFEEICBWTIE, HOFRTETOMEEDS L, FHiC
xF L CHIR ARG O BE 217 < & 9 AR BER L EER
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DRI 68% DI oo /o2 EDHDH L\, [BESEE
DOFHE 2SS, R L LT3 RBESET~0fH
LS LU REENH L EEZ LN,
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EARYE RN 2EREL, ZORMT RS BT
ZITOBE, Fib LUTEMER O kORI E ST 5 h
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X1 fEgts
Kb 00 ot Ak 100 ofhm
T 1200 ofhE AF 2307 ofhh

FROWNEB LOHEIZOWTHAHML, HFEZTHE
BRe. B, ARREATH IZH2D, IREBRFRER
PRAEAAAFTERE O By PR AR A0 I SR A AR i PR R & D 7K
#2572 (No.0839).

n. x5 &

1. BlE&MH
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2R L, BOFEEICCHE L2, BifEoitikicix, My-
oVideol.5.04 (Noraxon #13) # i/ L7-. EHI N7
FurzfE51x, 7 v 7R 1,000Hz 12T A/D
B, W=V Fara—FIZHYRAL

HEINFIE, WMo GM, TFL, LP® 6L L7z, &
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B OO AT - T L7z, 2, WfHhrE i,
KMFHEX~ =27 VERRO S EICHE LY. 77— E
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7o, EmPoOEEZ, BHIO5% &L B, B
HNOWEIZE, BHIEIONy 7 D, Pripfids T3EE,
HA) 2 v, 3 BOHIEDFIgEE € ORNEREDEH; T
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$EL, ERYOBREZMHER LICHEP S 7.

2. BIEF*

21, SRR KRR I O E

ZEERTHIEEZ 4T 72012, GM, TFL, LP O%R
P KBGO 71582 (maximum isometric vol-
untary contraction : BIF, MIVC) ZHlEL72. GM B X
" TFL iZ, ¥ =T 5 OfEFHH#dd: Normal), LP
&, BRI ORI & LCH W 55 Sorensen #: % 3R
ML7:. %207 A2 MEMCHTFIC X 2PUICHIL TH
fes, SEREEREEIGEEfTbE7/:. £ 1R 5/
MERL, ZoHmTivke % 5EM% 100%MIVC & L
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B TR R IIR ML & 7 o BRI AR LT L %
BT RL S L7z. BfERIT ) EFE, 05 A
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B CORMGOFHIEE O LI, —IThE S B %
WTHGE L, AREEDRD SNYAI12IE, Tukey #:12
XL EIEBRE 1T 72, FAKETOILE L BTEON
WEI ORI, YR L 0D Db ICRE GG % H
WTHE L, REMEAPRO ShEEE, e e s
JEDEDEALFI D W T —ICELE 5 H AT % BV TG
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5.

AREFFETIE, ERMAEIHETICONT, HEMO GM
BELUTFL OfiF#EIEAEICKRE 2D, #IZiE



86 HARS - SEBEE A

& JJOMT Vol. 58, No. 2

® . @
15 1 15 1
* %
* % * %
10 4 | 10
5 T T T 5
0 J . . .-—— 0 _.
0° 10° 20° 30° 0° 10° 20° 30°
% % : p<0.01 * % 1 p<0.01
6-a [LJEM TFL OofiE#w (%MIVC) 6-b M LP OffiGshE (%MIVC)
%)
200 1 -
150 1
(2 )
100 1
50 1
| -—
-50 1 10 N
20 30°
-100 * % 1 p<0.01
(4 s )
R 7 TFL O & FROEDEALR
®) ‘e ®)
50 - [ 1 50 -
N.S.
40 40
30 30
20 20 4
10 - 10 4
0 0
0° 10° 20° 30° 0° 10° 20° 30°

* % 1 p<0. 01

8-a LEM LP offiE#hE (%MIVC)

Mo GM B X TFL O MBI A EITNS L o
72. GM B XU TFL i, Bi4HIA B I~ OBFEIZ BT
BRI U203 AL TIHEI35 L w
HBRTWBOY, 72, Jiang 5713, B ES ML

8-b Ml LP OffiFEhE (%MIVC)

2, —EHLTHEWE ) b ERMUADOHESAEISKE
o7z WEL TS, ThH6DT Eehbh, KREFFEIC
BWTH, EHAAEPHETIIONTERMAOHREIK
&2, 2oBFEEHET L2012, FREMD GM
B LU TFL OFGE#ESHENL2bDEE R 5. T2,



EAG SIS B 2875 LITEIEO R E ARG 87

%)
70

*

60

* % qps:=yiy
50
404
30
204
10

0° 10°
* % : p<0.01
K9 LPoUEEHFREDEDEL
FEPSLEMMERE L2 & THUEHIAN DR E A - 72 Vi & =
. b AR

ZEI2Eh, EMo GM B X O TFL O fiGE & 29K
TLZZbDEEZD.

30" DEFHI BT, IWEMO LP Offif#i=, A%
WCKEL ol T2, 200 DLEoESHIIB VT, LP D
W EBRRDEE, FHREICKEL oz BIAEE O
BN ECRBEH AR TRI bR TwaY, F
7o, BREEROHFEBENLETIA A FELTERS
NWHZ T LTS &, RERMBENRET L7
DIZE D Vo ZH L OIS LEEL 2D, ZOIRE
TREENESIEITE SNBEY. ZhbDZ b, 200
DL EofERE T, AR o B B s iR R & LE o LP
D 2T, MBI SMOREEZME L bDEER
5.

FH BB B, BSOS
Eo THNED LAY, ZOREERS 2o ki
PEHNEEZZ S5NTVWDE?, RIFFEICBWTD, g
PHSIZOR TINEM O LP o ik EiE 25 kL, LP
DB ERRDENPREL o722 b, HFIHHTE
BEYENY S & T, IWEMO LP OfNED EH L
W OfEINF & 2 D155 2 2R I .

AFFROBR L LT, T3, BEAEDHVERES
BV EREZOND. HEREOBYTIZ, Y
PECRKE T COEEL LR RV, 20X RRET
T, LY KRELHEESSLEICRLEBbND. /2,
S ogE, IRERRERFFEELL, EHORW
FMFTFTiro/z, LarL, EBEOG@BFIZ, EERHICDH
2R ELEERIT-TBY, HEFEI > Tw3
EEZOLND. 51T, ERLOMELHERFEZY T,
HE A HE T BT D2 P 70 & O MBI B b 51,
INLOT L asTz, SHRELRDFEMERERZITIZL
T, L) EBROFEHERTIEVIRR TORRR Y X 7 &
L, E¥EMAERCHEHMTENILEZS.

RIS EZZEZ 5 2 & TRARYS 2450 % 3%
EL, D GM, TFL, LP OfiGEi 02 b % i E X &
MNZERR7z. ZoRE, ERHEECE D %) B
B EPHERTE 2. 512, HpToORS EIFIZLP
DM O BEAHZFHR UEHEOGHRKT-L 20135 2
AR S LT

X

D) SH i, Wz, KNEET], i SRR S ORI
B BB B 2 IS oW T oOmgE. HARERER A +
A =7 A 27 ¢ 353—356, 2006.

2) HEEMA, AWMLY, WS ESE, 0 WEoRs B
BRI BT B RIS B X O ER AN ORE. AR
WL HERE 8 1 4—8,2008.

3) fEILANE, BHEE, £R B HERAHOEEDRD -
FEIEIZ B 5 B OB — AT e —. B
WEPEE 17 1 233—236, 2002.

4) WA EE, AR, SR B D RITEIER o R
B OB TR KT T E—h B e —.
AR 17 1 65—70, 2001.

5) Jiang Z, Shin G, Freeman J, et al: A study of lifting tasks
performed on laterally slanted ground surfaces. Ergonom-
ics 48: 782—795, 2005.

6) W O A7 e J OV A 5 DR R 35 01 9 80 s 4 T AR S5 1)
44, 2002 http;//wwwdbtk.mhlw.go.jp/toukei/kouhyo/dat
a-roul3/datal4/hl4rl xls

) ZE—F i - AR EORE. HERENE 1518,
1999.

8) THHEHk : FMHEN~=27 1V WK SEMG Ba-
sic Manual. {BFHEEHE, 2004, pp 99—109.

9 [Nl F N BEROBEREAT b5 A W, SOk
4, 2008, pp 196.

10) Kapandji IA: #7854 BHiOAERSET T K
FWO ML WEFF R, WE EHEEMM, 2005, pp
2—65.

11) Shumaway-Cook A, Woollacott MH : €E—% —2 > b



88 HARSE - KERFPREE  JJOMT Vol. 58, No. 2

o= RO & RIS R 2 i B 8 1 146—152, 2002.
g, win WIEER), HOnt BEHSEHIAR, 2006, pp 173—203.
12) ZiESER, Bk —, SHIEOA, Al B & ik g BURIEERSE T 770-0805 f I I T T BYAEHT 4—9

DOMMR. HARMIRY SRS 13 1 136—143, 2007. fBAAREY N F— g
13) [HkJE T BT R OB AT DN T PEATLHISE
[FkDRER | #A&w =794 b, 2004 http://www.ringyou. Reprint request:
net/news/pdf/1217.pdf Mayumi Chikahisa
14) £AYES, (EHR=, BE 2= b - FEHHEIS 2 HW7 Tokushima Kensei Hospital, 4-9, Shimosuketou-cho, Toku-
% 1SRRI 51 5 (KRS HOMAT. HAMR: 4%k shimashi Tokushima, 770-0805, Japan

Electromyographic Examination of Human Lifting Motion on Inclination

Mayumi Chikahisa”, Koichiro Naminohira” and Masahiko Fujimura®
YDepartment of Rehabilitation, Tokushima Kensei Hospital
YInstitute of Health Sciences, Faculty of Medicine, Hiroshima University

Many studies have reported human handling of heavy object as one risk of lumbago. However, there has
been no report of human handling of heavy object on inclination. The purpose of this study was to set the condi-
tions of unequal right and left foot by changing the gradient of floor and conduct electromyographic investiga-
tions into the modification of activity of Gluteus medius (GM) muscle, Tensor Fasciae Latae (TFL) muscle and
Lumbar Paraspinals (LP) muscle that would affect the stability of a human body in lifting-up motion. Eleven (11)
healthy male university students were selected as the test subjects. The electromyographic measurements
were made with bipolar lead. Surface electrodes were used and installed in the direction of induction muscle
with the distance between the centers of electrodes specified 3.5cm. Mass of the heavy object was set approx.
5% of back muscle strength. Sensor was placed on the bottom of heavy object to synchronize the release of
heavy object from the bottom with the electromyography. Lifting-up motion was performed on a slant table
whose gradient could be adjusted to 0°, 10°, 20" and 30" against the frontal plane. The start of lifting-up motion
was defined as the time when the heavy object was released from the bottom and also the completion of lifting-
up motion was defined as the time when the motion of human body came to a standstill. After full-wave rectifi-
cation of the obtained waveform, the electromyographic analysis was to implement the regulation based on the
amount of human muscle activity at maximal isometric voluntary contraction. The value that the amount of hu-
man muscle activity of the downhill foot was subtracted from that of the uphill foot was divided by the latter,
which was regarded as the regulation, and the calculated value was defined as the change rate of difference be-
tween right and left foot. As a result, the amount of human GM and TFL muscle activity of the uphill foot de-
creased substantially at the gradient exceeding 10°. The amount of human GM and TFL muscle activity of the
downhill foot increased substantially at the gradient of 20" and 30°, respectively. The amount of human LP mus-
cle activity of the uphill foot increased substantially at the gradient of 30°, but there was no substantial differ-
ence in the downhill foot. The cause of lumbago that occurs in lifting-up motion seems to be muscle ischemia
that results from the intra-muscular pressure increased by the activity of lumbar back muscles. This study also
showed that the amount of LP muscle activity of the uphill foot increased and the difference in the LP muscle
between right and left foot became greater as the gradient of floor increased, so that it was proven that the in-
crease of LP intra-muscular pressure of the uphill foot could be a risk factor of lumbago when the heavy object
was handled on inclination.

(JJOMT, 58: 83—88, 2010)
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