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Lifting BifED BRI 23 & OB AR WFFE
— R RO B AT EICE X 3T E—

W PR—EE, B B2
NP O e

(ERk 22 4E 3 H 9 HZAY)

B AWREOHMIZ, EEWHEL ETEE (Lifting 811F) 2179 LT, ERYOEREHNELH
OFEEB X ORI B LT HEL AL ETH L. WEFFFELE104E L. &
BYOERIZ, kg BLUOMNRZEOKED 5, 10, 15, 20, 25% IZi%E L7z, W& 3L EX %
M, Lifting BifErb O W RIIE S AN (LP) OfIEEIEM A58 I L7z, 4P, Lifting BIfEI3E
RAfi e K I AL 7> 5 @ Squat I T b7z, ZoO&E, Wl LP O34 iiGomis, HEPol
EAWEINT IV R Lz 72, lkg DEEY LKL, KED 15% Ll EOEREY TFIHH
WENRAEZICHR L2, X512, HEAWIT 21266, BIEJ 08 Squat 2 S L 7207
% (Stoop HACHMBLL 2241 ~EALL 72,

IS DRERN S, EEWOEEIERED 15% LLEICh 5 L, B oAHE AT 2 L
Bbhsz. 512, HERICT Lifting BIEZ T o 7206, B LIFHRZEEY O T8N
5E, BEMABHOL R WHEPLHBOL WHEANEDLL ZEIVREESN. 2F ), —#k
WZHEIR ST B IR O A A A % v Squat 12T Lifting BifE 2179 B, B{ELR &% Bk
LTI RERHLHDEEZOND.

(HWRSEEEEE, 58 : 234—239, 2010)

—% -7 — k—
KIWHEX, Lifting BhFe, BN

L IEFUBIC

JEA S A, EEWRL LOEE (LU, Lifting
) ICBLT, EERICELZERORD ZHEOR
WEIETH B ELTWD. T2, FORREERICELT
i, HESEROERYOERICHEL TV OH%
WEHELTWAY. MihE BRI LT, AR
B2 AR T B &) HEHH VPP, Lift-
ing BEICB W T L BMEOBMABIEICEE S 5% <
DOFIGENIERIZO LAY, EHICA ML ADHKRIZR 5.
®%IE "L, Lifting B2 B 2 BT OB K A B (R
FRICBXITTHELZRELTBY, il 5%, AMER
HoE R 25 FIF 72O OMITENC S X
FTREELREL TS,

JE A 574 R v e 5 ) S8 E R IR T xS, W O BRE
LA DIRER LT Hx R AR L2 [RGB
LR TR RS 2 R EL, EEYOERICBEL T,
JE A S8 VRN B BT B W B & Ok BE
¥1E, EEWOHE 55kg LT, A LIS BT 2 WikilE

#13, 30kg DT B X UHERL/ESETIE 20kg LT & HIBR L
T 5. [FARICH GBI SCER IR RY 1, AJIDARTH
D) L ZEOHZOERZ, MABEIIAREDOK 40% LL
T, ZHIEBEED60% & LTwab. 3512, FEAESEHE
RS S ER LA, ZoFAERENOE R TR
WHEN TR TEL EREEEINE DD TIE LW EREL
TWwa. LA 7T, WiEx V2L, K - Mi % 817
) L CTHEHEWOERLIET S I EIITEELERID
L5b0LEbhs.

ZZ T, AEFFETIE, MAZECBWTEEYOHE
A% Lifting BIfEIC B LTI HEX AL S & O EB)
MELOFBEEZHOHIZL, COREOEHEDY O HIKE
BICEELHMBLIIILBDAPRETAZ LA HE
L7

Il MRETGE

1. WR
TR EERICEE 2 A S 2 RFE A LM 10 4
(245+24 7%, 1653+70cm, 564+89kg) & L7z, F7z,
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1 Sorensen @ trunk holding test MDA
&R 5 E2 g % Xy Ko & 1) 3 72 T

HWEREIIZMWENEIZOWT A RETZITV, Sho
FEZE. &8, KELITHIIIHZD, RERFKR
2R DR 2T ZE R U B PR A 2R 15 I AR} 2% S bia A PR 55 A 2%
BaoKiEE 172 (No.0750).

2. Fik

1) 4t

XL ZR I #EET (Noraxon £, MyoSystem 1200,
k) w7z, JWEIZIE MyoVideol.5.07 (Noraxon ) %
AL, BUWGHEICHIGBIEM S X Bl oLk %
o7, B, BEHIEFTYZIVETFTETH X5 (SONY
#t, DCR-TRV27, HZAE) v, 30 7 L —&/B12THk
s L7z S LRSS (Lumbar Paraspi-
nals : BL'F, LP) & L7-. KEEMIT Ag-AgCl ($RIEL
#) FimEM (Medicotest £, BlueSensor M-00-S, 7~
~—7) RV EHGOBBIMAIE X, RKETE
M~=27 VIZH# U 7 — ZAEHUIM A B L 7.
TR AL 35mm & L7z, ERMES T =& e
O (HANEM, 2FCa7, HE) 2HV, FHEE
S PREB) 4% (ISEK : International Society of Electro-
physiology and Kinesiology) O34 % 5kQ AT 127 %
IR AT 5 72, BREIKPUEOWE X, (78
PN DEFICRE L CEBEENEET S 2 L % Wiy
L, BEWES 5rieMRIcis T Ay (=— 7Y 8-
FAK, FYFNMTNF A—% ADS523, HA) 2V
TATo 72, ZOBOIWPUEASkQ DT & &b o128
&, HERELEEIT o BEISERSRZT SO
T A/DI—=FENL, 7Y ¥ 7 fEEE 1,000
Hz I2TH—VF VI vy a—FICRYAAY. /-, &
EMOBRD Y 4 I 2 T ER{DL72DIZ, KEOKIZT v
k& >~ % (Noraxon #t, NorSwitch) #E ) ffiF7z. 7 v
& ¥ HEAB AT AR — K (Noraxon #:, NorBNC) % 4

L, B BRI P HTREAR SN D &) A s e 7.

HEYOHEZ, EAEE R TEH K E LTS %
EVIREE A DL RV EHER L TS kg B L O
EXFREBEDKED 5%, 10%, 15%, 20%, 25% & L
7o, EEROFEL, RSN TS 11H 3kg DEEMH L
e 05, 1, 2kg OWHEEE 18x40x30 (cm) ARHIZFE
OTIEH L 7=

hifify RSN T 572012, AROFIE, Kigf, b
M E R, RRARE R, KBRS AV R, RIS — A —
2R L 72,

WA EWRBEOREEX, EH23C L2t X5
TeaArF4vas vy S EEEL.

2) KIWHOWE T

(1) Lifting BhfE

PHAAIEA 3 ENE 15~20cm 127 5 X S IR L, g
T % SEafedh S & 7o R KIBEBA E J ih  \ 2 Tt B AL A
T LIRREE Lz, BTGB AL E L7z, &b,
Lifting B)fEFBIIMB B ER 24TV, BfEH T Squat
BASTIT) K HWCHBR Lz, 72, Biferh ol BN,
STEMBEMNO T T TITbE. Y& 2L, §
F 15m OB L2 55 L) ICHR L
7o, AT S AT o 72, BIEOA Y — FIZERE L L7
B, WEPOLHE, GNP TTINVETE X
7 (SONY #f) Tk L7z,

(2) SERMIR KBEEIGH (Maximum Isometric Volun-
tary Contraction : BL'F, MIVC) DR

g A, BEEHOFME LTHOND
Sorensen @ trunk holding test” AL (1) & L7z il
FENL, BEORFITL VN SN IPtich L <Rigo
IR % 5 R RIMERFT 2 X ) ISR Lz E T o 72,
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£ REIAESTHNC B 2 JR D & B

i # 2 HEA

G20l

AR i £ )52
L NOE TR

T 14 0 i o 4 152
T A e ot £ 52

A g Rl ol Y ZH R U R

JR I & R 1% il S
K F- & R HHEZ #5 S

TR W & TR T~ 22 AL

RHET- & RIS 2 S5
RIS & SR % 5 S

0 %
R3]

lkg 5% 10% 15% 20% 25%
2 FEBEYIIBT B4 LP O FiGE

3. MiRA&

1) Lifting Bi{E D fEHT

Lifting BifEOMATIX X, ERWAMEIR L 72HE 25
BEEYERFELCIRETCOENMICRSETE LR &
B, BifioEsYor s, HERCE LA CHER
WERFESE, TOEIZBITWEZ L2 5L LT
AR L O TR EIL, BIEf#TY 7 & (Noraxon £,
MyoVideo 1507) # W TREL 2. 5 7D H BT~ ¥
AT 3FAT R, Lifting BIEOMTESE B L OKREifA
BERRI L7z,

GBI I3 BN Y 7 M (Noraxon ¥, MyoRe-
search2.11.15) 2l L, %5 W7k % &k i&iib L7z
%, NRFO Lifting BIFERFHB L OH ¥4 72 ZEL,
R OIEREB L MIVC 2 b & ICHTEBI MO IEH
1Itx21To72. b, MIVC Offiid, MIVC #llEh Tk
&7 572 100msec. 720 OFHIRIEM Z 100% & LT
w7z, iiGghEid 3 FITOMEFEE 21T, FHHTE
B (% Maximum Isometric Voluntary Contraction : LA
T, % MIVC) &M L7%.

REAEEL 2 OTEHRIRNTY 7 - (7 ¥ v 7 A%k, Mo-
tion adviser) ZJH\y, # 1 OIAKlB X OBBA
MEZREM L. b, AEZHINT 512H72 ) BifE
f#NT Y 7 b (Noraxon #1) (& CHFAT #E BH o B ] 2 Fill HS L,
2 KITWGIANTY 7 b (72 v 7 Z%L) & v TR o I
BALZ T 5 72,

2) WEHFIIENT

MEEFFIOENT I, JSTAT for Windows % J\ 72, i
BB X OMREIABEOMEIZ L, —IohlE S #oHr 217
VW, BREND o 72%A, Tukey #:12 & 5 L H LM E
BATo7. B, HEAKIEZSY Kime L7

. #& xR

1. REEYICHT 3 LP OFEHEHEHE (X2)

ZEREWICB VT, Lifting BifERE O LP O35 158
BICEAZEI Lo 7.

2. TALPOEYHEHELEEVOEE L OMER
(4°3)

lkg, KED 5%, 10% DO FEEY % H\ 7z Lifting B
B LP O FHHIGHRICB VT, AEEEROONR
o7z, lkg DEEY % 72 Lifting B51E & g LT,
EAE BIHKED 15% D EoBERY 2TV BED )
A BRI HGE B m OB R AR S 7.

3. TALP OBHEEBEDERFNZELL (K4)

A LP & D REBFINZEIL0% 75 60% TEREIZL S
FERDFEHICHA SN2,

4. ZEEHAEOEENZIE (X5)

PR il BE 3 X OV BB il f EE A kI BT, &
wEYOE RO L2 ZIEASN o7 FT2,
RIS IE M B LI B W T, ERPOEENEVITE
FERFIZEAE 30% 205 60% DRI TR E By, W
MRS RE A Sk - 7.

Iv. £ £

Lifting B, fEEPICEL 2R Cid ZHEOE
WHIETHE. COBERICHLTEMLLRERITDH
BV L7 C, Lifting BifE o id, EERER
e EOBEERRMEOR SRR H T L OREE
A, FEhetN e SEANERICER L2005 5.
E512, TNOSOERIEOHFICBNTY, Brssk
HEREDD L THRAIENTEBY, K LR@EIEoh
Twiwv, F, ERYOHE2EB L/ ETHRELT
Wb LA Ry, ERPIERCERIZOWT, EES
WAV i 18 UL LB T HEHESANTTOAIZ L YL
D) WA omERIE, S55kg LTFICT 52 &, F/2, i
BFH@FEDS, HHE ATORZI VI RS HE0®E
B, BETHEOREOBBLR40% LLTERD X9
WZBOHLIE. B, —RICKEORHL BTN, B
HD60% hiThsb. | EHEREEZZITTE. L2L, Z
OREEBZ LI, MERPHEEETEL4HLHLE
bbb, 22T, AWFZETIZ, EEYOEEN Lifting
BER OIET HOMIGE RO RE B X BRI D%
& MEs L7z,
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®) £ LP crr ) * LP
200 er T T 200 _wr *T
150 150
100 100
50 {W 50
O ke 5% 10% 15% 20% 25% O kg 5%  10% 15% 20% 25%

* vs lkg p < 0.05 T yvs 5% p < 0.05 * vs 10% p < 0.05
E3 AHLPICBU2ERYWOEE L HiEEE (X ALP AKX : 4 LP)
777 OiGEEE, lkg OERY O Lifting BIEO T HiGEEIR % 100% & L, MoERY O Lifting BifED T3
EHEEZBELZZDDZRLTWA.

(%) % LP (%) A LP
100 q 100 -
o 75 o 75 '
= =
2 50 © = 50+
= 9 -
25 1 O. 25 4
0 1 L 1 1 L 1 L 1 1 L ] 0
0 20 40 60 80 100 0 20 40 60 80 100
FERFRIZAL (%) FRRFHY AL, (%)

o-1lkg =-e={KEDL% -~ {KEDI% -a={KED1IS% -O-{KED20% -m={KED25%

4 oA LP OFEEE OFER 2L

(B£) ()
160 -
i
gg @ 120
= £
= B 80
- w404
0
RIS ()
()
160 -
1k D5%
glzo- o- 1kg -o— (KE D5Y%
& A REDL0% -4 (KED15%
% 50 O- RED20% - (KED25%
2= 40-
0

0 20 40 60 80 100
RBEZEAL, ()
5 & BUHEEIT A B O RERFIZ AL
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W LP O kBhE B L <, MErFNIEFEER
otz Frz, EERUOEEISHEINT 5125, W
LP OB s ASF AR ISR L7z, 8IS kg DEREY &
oERY O Lifting BifEx LK L2 & &, 15% DLl
EEYO Lifting BIECARICHER L. ThbnZ &
5, WM LP 13 Lifting BifE %479 LT, AELFFREOH:
FR@EPEBVONLIIOEEDNS. Lo T,
A ROEEZRAT > 72356, R FEHE O W REPEAMK <
BB OEEZOLND. LHL, HEOBEIHEETE
ZEO ETO RV, S, ¥ XD % Lifting BifEAERR
WEAZBELLIT L R0 T 2 LEND 5.

REAEZCE LT, EEYWOEE BT % L1k
W A BE b & OV BN A B i A S T
W BRI M B IS B b A S Nz, Thid, ERWOY
wIINC X 2RI, EICHEBEIICBW T Thbhibs 2 &
ERBELTWLIDEEZ N T2, KipEB X
OVl BA SRR 24T U CIRBIEI MR 2SEEC 5 2 L2 &
), $87% L7z Squat B4 S # 5 L 72 /7 (Stoop 12
5J7E  LUF, Stoop Z81E) TIF ) #i Rk & e o 7. —fi%
IZ Squat B KBEPUBER DK X 2 A L, A0
DHUMEEIRT 2 Hik L ShTwbY., —7J, Stoop i
RERPUSER O NI, BT 0 )1 % E @&
BHEEENTWAEY, Lzdio T, ERYWOEROHN
\&, Lifting By % M IS A O 5 i TIiibE
2Ll MRESEORM A S T5 L Bbhi.
E 512, LP G B OREREN 2 LA 5, Lifting BIER)
MASHHIC P CTERBYORHEZ KX ZIT L2 L0
R E N,

Lifting BIfEICB T 2 #HE 3L DY, ZOHT
Y FIFHEPYICE L TId, Squat & Stoop D EL
SBRL VO BEEWmbd 5. RFFEOMRE, HEWYOH R
BN AE ) BEE OGBS X OB S E 2 5 &
Squat %47 H) T EAEFT L, EHICERTTION
BEriTbE s 0ENHLLDERDbNS. L7z T,
Lifting BIfE% %2 3 2 BIGC515 T, BiE i a Bk
LCiTbE 28R ENREEIC R D L2 5. 5,
AR DAL O RTEEN D Z R L, X 0 EHHICHET LT
WE 7w,

X ®
D) W - BT P BT 7R A P
WICBT 2 —E P~ =2 7V 8 1R B, ha
FBGEER L2, 1998, pp 75, 76, 210—251.
2) TUE  RMFHEN~ = 2 7 VIR 41 0,
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WEHEEHE, 2004, pp 39, 40, 99.
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4) HEMA, AWMLY, WS ESE, 0 WEoRL B
BRI BT EM RIS B X O ER AR ORE. AR
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5) fEILIANE, BHEE, £H B HEAHOEEYRD -
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Electromyographic and Kinematical Study of Human Lifting Motion
—Effect of Mass of Heavy Object on Motion Methods—

Koichiro Naminohira and Masahiko Fujimura
Institute of Health Sciences, Faculty of Medicine, Hiroshima University

The purpose of this study is to survey the effect of mass of a heavy object on the muscle activity and move-
ment strategy of the lower back during lifting heavy object. In this study, 10 healthy females were selected as
the test subjects. The mass of heavy object was set to 1kg and 5%, 10%, 15%, 20% and 25% of the subject’s
body weight. The muscle action potentials of the left and right lumbar paraspinals (LPs) were measured using a
surface electromyography during a lifting task. The human lifting motion was started to perform from the
maximum knee joint flexion in the squat lifting method. As a result, the average amount of human muscle activ-
ity of both LPs increased together with the higher mass of heavy object. An object equivalent to more than
15% of the subject’s body weight raised the average amount of human muscle activity more significantly than
a lkg object. In accordance with the increasing mass, the motion method changed from the squat lifting method
to a different method (similar to the stoop lifting method). From the results above, it was supposed that the
lower back load increased when more than 15% of the subject’s body weight was used as the mass of heavy ob-
ject. Otherwise, when a lifting task was carried out unconsciously, it implied that the lifting method transferred
the lower back load from the lower to upper level with increasing mass of heavy object. In other words, we
would like to suggest that the motion method should be applied consciously when conducting a lifting task in
the generally recommended squat lifting method that may cause a little lower back load.

(JJOMT, 58: 234—239, 2010)
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