34

B’ &

BRHEDRGEDNF = ¥ Y — REFTPOBEHBEF OISR IC b 7= 2 555

M KR, WL R
UNCVS IS S e g

CPER 27 465 H 15 H52A4))

EE: [HWlERHcoOF = vy —EEE METBHHEOEROBERO VDL EZ LN TV,
A TR HIEO AN T 2 LW SN Tn 525, BRAESTF = vy —REFho
RGO TIGEN RIS 2 5B OV TIEAYTH 5. AR AE DRV, F 20 Y —
TRFFH ORRIGREDO NGB R, ED X ) g BE 522002 WHL2ICT5Z 2 HIWE L.

(x4 - kg, FEMETBE TH 2 EERABES 4L Lz, Wt SEM I ERG2 v
T10°, 20°, 30° \ZHRM 00 #MNA 724 4pbe L, ey mdnizm e Lk, sgicidssa R
F V=%, HEEE 300cm OAKICY T I, FRIZIEMAA T, &2 S
T E 25 X9 e L7z, BRI AL OB (ES) LIEEM (RA) & L7 &4
TOMEBREO LA, WEFAEOECICI ZIUEMD 5 W IEHEMZ R Z R TOMIEEIRDOZ
b gL 72,

] 00 TFz vy —28F55 L, M (R o ES oG Em M) v
545% w7z (p<0.05) 7%, I TIEZ OBMARD b o 7z EFHAESMENT % &
HEM O ES GBI R L, 30° TOMGE) I 0° & L T 160% AREICHM L7 (p<
005). — 4T, 4 2@ ES Ti&, WEHEORICE b 7% ) Miil#EoZbicAEA TR b

o7z, RA OFEENEIL, EMRLE RN D S FHFA ORI % {, A% BIGE) &

DEALFTARD N dro Tz,

[F5am] AFEATR LD, BRHL T = >V —2RFFT 2 L, ILEMO ES OIS & I3 R
JED B AT THIML, SRMOPIGEEEIIZIL L EnI VRSN Ihonl &rb
MR ORI IE M D ES ORME IR SR LW RESH L EER LN,

(HMESEEERE, 64 1 34—38, 2016)

—%—7—F—
Fx v —, R, RS )

. IZUBIC

Fx vV =L, WEFEHHEPRBEESEICHV 2 REW
BB RTH L. Fx vy —1EEIIER~OEHIE
AV, Fz vy =T HHETFBH L, HFHL 2Kk
EFEFH LML T, BiHEHFRZ2B0HENL VL S
NTW5". 2 HITHEFBE L R 10525 30" T
F o) —EERITI) DL LY, TNSPREIEE
DEFFOFEROOED L Vb TW5BY,

R T B EROR VDA 55728, BRI TH
BYORHEL FITEIER 1T o 7204, P TOBEIE & g
L TR A IR~ O BHHAIE I L, 2 TR i
HOLLAIEN L 2R3 2 &2 5, RO EHE
REENET LV AN EmEL L ENTWEY. HEY)

THDHF vV —ILEFETHANY PV, GFETHENVE
WEBIET S L W) JFEORENH D, COREICXD,
ETDF =y —3HEFEMbTLAEAME 5.
EHI, Fx vy —THERRAT ) B A & i 5~
AWML, ARHEEBRINFICIBERE SN, 207
O, HFHE T T = > —EED ORI RO i) &,
ERHTOERYFFD RIFEIEE X872 2 RE»E 2
bits., LaL, RKEOEFAEE F ¥y —1EEBD
KB OB & ORI ShTuwzan
ZTC, RFEIIEFAEOEVDT = v —REE
DIERGREDOTEBRICED L D B2 5.2 500
Lo THET .



S - R BEOHED T = > —REFFTH ORI O WG B RICH 72 2 55 35

Il ¥WRELCFTE

1. W&

TR\ BTN 5 BB D BEAE D Z2 R B E 8 44
Extg L L7z, s, R, RE, BMI (Pl + R
=) X ENFN, 249+46 5%, 1703+56cm, 624%85
kg, 215+ 19kg/m* TH o 72. & TONGITIENE B H
ThHY, Fx vV —ORARBIIE»-72. KUK,
JR B R K B IR v 3 Or et 2= A SR O 1 B e A 0 i AL R
PHEHRAZBROKRBEHRTERMLL RBHF >
1328). 782G, MRS %Sl &2 WEmEIc T
x5

2. B

1) e sE

R NS BRI U CHrgEm T e U, R AR
HIEOMEFE % HWT 100, 20°, 30° 123 & L7z (K1),
EHHE EOREIZIE, ¥ & VR (DL-155V, Survey
Techno-Science ) ZfH L7z, ®Zicid@E@pH LT
YYUHEBEH L TwREWwF = vV — (550XP*45cmRT,
® i 70kg, Hasquvarna 1) 2 10 REEFET 5 £ 9 iR
L7z, Fx= ¥V — D% EAE 30.0cm DHAKIZHT, JEE
DERBEEEZBE L T o 72, Fx vy — BRI,
Rl - R - A 00 & L, TR ISR Tk,
BRMDPAE TR L) L7 EFHEOREL L
g 5729, IRM0° TOWE D MO HETIT-72. %
S COREMBIIENZEN I HITE Lz, RO
EEELCT, 13TRTIEIC50 M, 15Tk
(2 3 5 DIRER 2 BV 7. B NE P 13 A 2 1 TT o 7.

2) EKHfHEKOWE

MR MM BEHEEE (OE-WES1221, BIKE T
) &, 2T 2 ZJEBEF1,000Hz 12 TEBE RO
FLEREAT o 72, SBIHIL, oA OREE B E S ) (Lum-
bar Erector Spinae : ES) 8 X OIEiE 45 (Rectus Abdomi-
nis : RA) OFF4 & L7227, 155 NGEEM O IEBAL
AT 72012, KMo KERERZIGHE (Maximum
isometric voluntary contraction : MVC) D {EE) E AL %
FHAIL 72, &0 MVC % il 3 % L1, Daniel 5 0%
FH AP D Normal OFEALICHE UC, fEFEPLT
WCTCHIEZ T 72, & MVC OlERIZ s e L, 3
B sE L 7.

3) KM E X D fEHT

KMWHENOMN I LWHERGENY 7 b
BIMUTAS-Video (KISSEI COMTEC #1) # w7z, fi#
X ENERBEZRF L2 10 B0 5, B 30 205
70O A E L B SN iE R 2 2 it L
720, MAEME S (Integrated Electromyogram :
IEMG) #5HHL, 3mo iz fldkiis L7z, MVC
E5 WMD) B IEMG AR AMEEZR L7 1 HEZ N
L, #5772 3mORPED %2 Tl d w2 &K &

1 fEFHE & B
b ER 0 AL 100
AT st 200 AT R 30°

L7, BT 5N72 IEMG # MVC CTIEBAEL, 1h
JEM & B RMZENZND%MVC 2 Kb 7.

3. HETFRYERR

RTEANT I, a7 b SPSS 200 J for Win-
dows (IBM #f) #MiH L7, &EFEHGECOLEM L4
M OB EO L, WHIeDd b t ez ML
7o ERHAEOEVCEZILEMEREMOZhEhD
G R OB, RSSO e AL, AE
FENERD HNT=HE121E, Bonferroni & i L T£ &
WEME T o 72, fals5% Rz AR e L7z,

. #& S

1. BEBE

BERSGECOILEM, FREMZNENDOES BLY
RA OfiGimEE £ 1, 2187

FERABETO ES G x, M () &4
JEM (4D chd AL, 00 CIEBEMATIEM XY
545% A EIZE - 72 (p<0.05). LA LIBot# ST
&, M E AR & DGR O MICH B R 2 LR
LMoz IR TIERMEE ORI L b 2w,
MG EN AR L, 30° TIE0° Lk L T 160% AR
WRL7(p<005). Lo LARMTlE, s
12& b %) EEROEILICHERZEITED Sk o
7z.



36 HAHGH: - 9B Sk

R1 AP T ORI FALE
SR ORGIGEE [%MVC]

HUER Caf) | s ()
0° 156+94 241+6.2%
10° 162+84 ¥ 229+85
20° 170£9.0 246+82
30° 181+98 242+74
P = BE A, % 1 p<0.05 (vs M),
T 1 p<005

RA Off5iGE) R, SERHAE TN & AR E D
BICHEBEREIRO LN ah oz, SHITINEM, FR
2 N ZAUERH ORI & b 7 ) G 024k
bHELAIEDON o7z,

Iv. & %

AFFEOFERTIE, 0° TFx vV —%BET5E, £
Mo ES OfFIEEEI AN & B L T 545% @<, A
D RA OFIEEIRICEIIRD SN oz, TOMKEX
D, 0° TF= vV =235 2L ESIEAME
MLUTBREICEHLTBY, FHToOF = vy —REFZ
L ES OBWEFEME D EWEEZ LN,

PRI OMEFHA EE DS BN % &, W2 Mo ES O fiGE)
HEABKRL, B30 TOMITHEEIZ0 LKL T
160% AEIZH AL CTWiz. — 5T, iRl ofhiGEh
HELRBALRBEDO SN D572, EHITKEALAD ES Off
HE R OAL 07 S OBFHHEE TR S i do 7z, 6
FHHbTIE, ERMAEORIINIE b v B ROR AL
HN, RN AR OB5 65, e B R AR B O
EEAINT 5 2 & THRORERZ RO EVbILTW»
V. ERYED FIFEETIE, M aEoRImIE b4
WA AR D R BBt 7 R K B 5% 0 45 D 9 1 Bl & A3 B N 4
%, EHIER30° 2 S X IE M O ES O FEE) b Bk
L, SO EMEICHES T EHE SN TW B, A%
Th, FEOWTICL ) BERERESEL7-01EMO
ES DG m A L7z ReE2sH 5. 72721, RWksk
T B2 8 53 PR 0 i T Bl i O E 2 AT o TW R
ZD7=%, EEHETT © v — R ARRE L 72 R EE
PAMEEL ED X ) ICHROLEEICHF G LT 5004
WTh b, Lh LERHTOrEE AR R &l
Zim\, BHOHERREEDO) A7 BNEELZ L0
5Y, R 300 ToOF = vV —EEE, Pl e kLT
25§ IEEBO B CERIT % B W HETEDS D 5.

L CEEYZ D LiFs &, ILWEMO ES O
FmAHn L, R & AL L O R OGBS
BATHEMESNTWEY, —FTF vy — &g
L7256, IE & A2 M ES o5 8 m 12 22 13572
Dotz T, ERFASERL TS DTId%R
Wtz 5, ILEMOmIEE R, ERAEORINE

JJOMT Vol. 64, No. 1

&2 AEFLEM T OEER O
i [%MVC]

Mg ) | R L)
0° 105+81 95%95
10° 106+85 9.3%93
20° 11.0+87 108%96
30° 11.1+85 9.7+10.1
I + B A

EHITHWART 2 Ll 7243, AR TIEAMAS LIS
Hich. Frv—EREELYED ES OfEE®
B LG, 0° TARLAIIICAMIAME LT
D EMWIGENRE 2R T, 27z, FHEEAHN
THICL7, EROBHGE SN KTLI LT, A
HENNS S hofz bR INE. ThaeliFzis e,
bEHEEmOIGERE 220 24N IEM & 7o 723
&, ERAEORINC XY AP RT 5z H
b, I, Fxvy—1EEOMETREEYBRT 59 2
T, BELRC VMR DWREESHLOT, SHAERL
TWEW,

RIFFE T, HRERETEAEOREZ RIS 5 720125
RELSS 2 R 0° & L7z L LEBROF = > v —1F
XTI, HRRIEIMALTIERZIT) 2B vwbhT
WBY S 512, REFSETIEREE LB O RFRER % 10
Bl E L7225, FEBICHEE 300cm OKZ&REIT 5720
IR 100 BET 2. 2o X ICERKICh - TR
IR COMERLSEZRIFT L LICLD, ERok
BIEE TR CH O NAMET R X ) BT ieErd
b, Fx v —ORRENC X HEN R WEH T B bR
BfIEAS, R MRS 2 2B OWT L AT
HY, GHRIEIINSONEZEEL T EEDLZ LT
MET B OWEFRFERE TR RICHMTE L 2 E 2 5.

V. #&

LRI OMEFSGBEDLZALH, F = > — b o i
i RE DB 125 R BB OV TN

2. EA 30° T, 1L o0 R 5 AT 2 A7 A D 9 1 Bl
(P & LT L 7278, M OSBRI A =
HEALIZEED b N o7z,

3. R OGBS LR, 2 & b (R
DEMNC X 5 A BRI SNz,

4. AWFFERER & 0 HAIH 7 0 OEFHL T, 12 o
R FAT R OB M & I L TR E RS
WRETED D 5.

FUSRAHBC © FIREAH AR MR 0 L

X

1) Hagen KB: Biomechanical analysis of spinal load in



S - R EOMEDT = > —REFTH ORERFRE O WG B R 2 H 72 2 2 37

motor-manual cutting. The journal of forest engineering 2
(1): 39—41, 1990.

2) AT MEG B O L KO < ) DEBRIHT
Ze— R PR ORI — BAFRERAHE 6(1) @ 37—
59, 1997.

3) Hagen KB, Magnus P, Vetlesen K: Neck/shoulder and
low-back disorders in the forestry industry: relationship to
work tasks and perceived psychosocial job stress. Ergo-
nomics 41 (10): 1510—1518, 1998.

4) & Bl MBI B AL B BEE 5
16—19, 1968.

5) it EZ MEFHEOER. JrEES: 27(0) ;18—
22,1973.

6) Zhao Y, Upadhyaya SK, Kaminaka MS: Foot-ground
forces on sloping ground when lifting. Ergonomics 30 (12):
1671—1687, 1987.

7) Granata KP, Slota GP, Wilson SE: Influence of fatigue in
neuromuscular control of spinal stability. Human Factors
46 (1): 81—91, 2004.

8) Jinag Z, Shin G, Freeman J, et al: A study of lifting tasks
performed on laterally slanted ground surfaces. Ergonom-
ics 48 (7): 782—795, 2005.

9) Nelson-Wong E, Callaghan JP: The impact of a sloped
surface on low back pain during prolonged standing work:
A biomechanical analysis. Applied Ergonomics 41 (6):

787—795, 2010.

10) Helen ], Montgomery J : # « fEFHiumeAs. deili—,
AT RE= (BEER) . BORC, JRREEHAR, 2004, pp 99—101.

11) Shumaway-Cook A, Woollacott MH : €E—% —2 > b
o—) SEEFIE OB S BRI B 3 . Hp
w0 EAE Y. R, BESRIEMGE, 2011, pp 152—
182.

12) SEAEMSE, W2 FR—E8, A EE e 55s
B EO B ER AR, B S 58 (2) © 83—88,
2010.

13) AZJISRER @ MREESTIIC BT B VR RSO B $ 2 B
78, ETRFEEREAMRMRE 23 (1) 1 1—65, 1992.

14) SEJSHES, N % F o — v —I2 & BB AR EE
¥EOFWFENELE. AT RFRATEEARMRE 27 (D)
29—41, 1996.

BIMIEERE T734-8551 )L BEIAETMEXE 1—2—3

INSYNEY N VAV B SR i v

W KB

Reprint request:
Dairoku Kawahara
Graduate School of Biomedical and Health Sciences Hiro-
shima University, 1-2-3, Kasumi, Minami-ku, Hiroshima, 734-
8551, Japan



38 HARKREZE - SEEREYAA JJOMT Vol 64, No. 1

Influence of Difference Surface Tilt Angles on the Activity of Trunk Muscles by Using a Chain Saw

Dairoku Kawahara and Yukio Urabe
Graduate School of Biomedical and Health Sciences Hiroshima University

[Purpose] Some researchers have suggested that working using chain saws on a sloping ground surfaces
can cause low back pain in forest workers. The pressure on trunk extensor muscles increases on sloping
ground surfaces, but no previous study has investigated the influence of the degree of sloping ground surfaces
angle while holding a chain saw on trunk muscles. Therefore, the aim of this study was to investigate the influ-
ence of sloping ground surfaces on trunk muscles while holding a chain saw.

[Methods] Eight non-forest workers participated in this study. We tested 4 surface tilt angles in the frontal
plane with a platform; 10°, 20°, 30°, and 0°. The subjects were made to touch a 30 cm log with a chain saw
while standing on the platform. Because the surface was always tilted to the right, the left limb was on the up-
hill side, the right limb was on the downhill side. Electromyograhic recordings were obtained bilaterally from
the lumbar erector spinae (ES) and rectus abdominis (RA). The activity of ES and RA was compared with re-
spect to laterality in each condition, and among the 4 tilt conditions.

[Results] The activity of ES muscles on the downhill side (the right) was 54.5% higher than that of on the
uphill side (the left) while holding a chain saw at 0° (p<<0.05). However, there was no significant difference in
the activity of muscles among other tilt conditions. The activity of ES muscles on the uphill side tended to in-
crease as tilt angle of the platform increased. The activity of ES muscles at 30° was 16.0% higher than that at
0° (p<0.05). However, the activity of ES muscle on the downhill side had no significant difference among the 4
tilt conditions. There was no significant influence of tilt angle of platform on the activity of RA muscles regard-
less of side of the slope.

[Conclusion] This study showed that while holding a chain saw on sloping ground surfaces the activity of
ES muscles only increases on the uphill side. Therefore, this study suggests that greater surface tilt angles may
lead to increase in the load on trunk extensor muscles on the uphill side of the sloping ground surface.

(JJOMT, 64: 34—38, 2016)
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