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Effects of Intentional Abdominal Muscle Contraction on
Lumbar Muscle Activities and Lumbar Extension
During Lifting Above the Shoulders
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ABSTRACT

This study was conducted to evaluate the effect intentional contraction of abdominal muscles during lifting above
shoulder on the muscles activities of the lower trunk and on the degree of lumbar extension. Fifteen healthy adult males
were selected as test subjects. A 5kg weight was raised to the shoulder level, 20cm, and 40cm above the shoulder level.
EMG activities of all muscles except the rectus abdominis were significantly greater when subjects were asked to contract
their abdominal muscles intentionally during lifting(p<0.05). Degree of lumbar extension also significantly decreased with
intentional abdominal contraction during the lifting. Also, degree of lumbar extension significantly increased with increase
in lifting height(p<0.05). The results of this study show that intentional contraction of abdominal muscles during lifting
above shoulder increases the EMG activities of external abdominis oblique, internal abdominis oblique, and erector spinae.

Keyword: Angle of lumbar extension, Contraction of abdominal muscles, Lifting task

}

e

o
ok A b O

RES WEF 22A Ao

FAlolt), A
AEH AT Ao

& 59 A7, FRizA ) Yehbe
25 (NIOSH, 1997; 1998). 53] 74

3} (cumulative trauma disorder: CTDs)< A

=l

gy

v

%34 Z7ksta
AHAgl o 2l 7))
Lo, #, B,

¥

_]

e E
e

1

)

to Jig

e

o
=

o) 719l A% S Al 7]

it} (Bernard, 1997).
ATskE a1 AlEstE A o7 &g )

it

AAZE Ao
A 220-710

W

A5 QFA TA9 mix)g] 234, A3k 033-760—2410, E—mail: kwonoy@yonsei.ac.kr



PN Nt

=l Tohal, obd = Ak EH =
2% TAAEC] =2 Y HHEglo] B F&& AASkaL
At} (Marras et al, 1995). AT 2523 239

nata, and Wilson, 2001). &9 54 52 Z71 o4
= T7H7IAL 85 AAT FHA fEEE 8 F AH
%9} 3134 (intervertebral joint) &) 3153t &

AA 2¥-<eFd 3 (umbar stabilization) & 53414 4= ot
(Morris et al, 1961).
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m2 5% %A A (active marker), Basic Unit CMS—HS,
24709 & B ARE AL 5 Q= AolE o
H, 783 253 4135 Qs 574 A7) (measuring
sensor MA-HS) 2 F49th 55 242 319 5
2 dHHAG7 XF, F() (D)7 Y, S(+H) ot
()7F zFo2 Aok 259 A7 2719 4kt
& 5% FAA(triple active marker) & AFgslo] F 2]
2k Alole) ZdExlolE CMS-HSE %8 10Hz ZRF55
(sampling rate) 8 %8 Windata 2.19 T2 A&
sto] S73kqlch
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O3 1. AR SHEA AL-(CMS-HS)

EFAIAE A5 FHE Y3 MP100WSW 2 Bagnoli
EMG System= ARSIt TR 545 98 DE-
3.1 °]% A% (double differential) W53} HA|A=+
(ground electrode) & AH3I3ITE o5 AFed=Tol= % 1
mm, Z°] 10mm9] 4 9] 3707} 10mm H4o= v
3] HidEgl o, % £o] F Il @47 (active elec—
trode), 7R-Hl s 7154 = (reference electrode) &2
sto] o]F Abs qirel] AAEGITE g 470 A mHT
HE obdE 1 415 MP100IA tAd Als = Hgke o]
Mel§ AFE A Acgknowledge 3.72 AZEZ0]E o] &
sto] A =t

SRR Ao ¥EFEE (sampling rate) < 1,000Hz
2 A3 3, 3 1|93 (bandwidth) & Bagnoli EMG
System®] 574 F3¢ tolQl 20~450HzE AHEsIS oM,
60Hz =% F¥ (notch filter) & AFE3IATE Sol&8]7] 2
] ek 7 =8 2 E A1EE root mean square
(RMS) A @] to] o} A7](ASCID) Hejz Hgsfo] #As)
Atk
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2.3 A 9 = Flolghe 7 WHol Wt AlEtES gtk AE A
034 EAIK} 9 O M Hx ‘iﬂ Sol&g7] ARl Eﬁfﬂ' i’% 2B, E{‘O]_ H
slel wet 22 AFE4 335 AT A&540 57
Eolg)7] Aol ue 2FAHAEE FH57] S O F 3 WA & Qe THEE Haspsl] Y8l Z
23] FF 109(T10), AF 1S 7MAE7l(spi—  F4vhh 3027 F4& FAstlal golgel7] &9 Hols
nous process)°ll 2719 A2+ E %2 A (triple—active- HiE wloll= 287F F21E FsGith Frlehs oY ¥ ks
marker) 5& H&aA(tHIE 2). BAZ(rectus abdo— sk ] g o]83to] oA =], 20cm, 40cm HE =
minis), 78 (extrnal oblique), 258! (internal obli— o] & AAME 527 AXEIES 11, ol QFAAZ
que), #5718 (erector spinae) 2] TEHYEE SAF] S5 A AR A aglo R SAHsEA sl A
A&l 7 252 A5 FERE-91E Bk, BAIE F9E 7] T s SAsY s A AS 129 oA 5%
Fo 7 3fo] wids 28 AAmanual muscle testing: MMT) = AQ% 3% B SHE A5E B4 AEsIsiY 37}
9 Aol ZFFA] FElo] Holg T ZHE AFE A gol&g7] wolEE 247} 334 R SAslsloH &
ZHeFth (™ 3). AeAe FAE A4l

24 24 YUY

oY R EojgEy] AN eFAAAEE A
QEl AFEE FEREAI7E vl 8 w2 5 A R
(calibration) & sklvk Eol&8l7] & Al 549 2 &
$E9 SZAEE Jd 53 75 A 2AE SR
73} vk Z7he] Adzde] w7 250 S s
o} QFAIRAES] Bt @S vlwsk] flate] vk 44

2

0] Q¢ BAHEA (repeated two—way ANOVA)-2 AM&-3f
o} oS 0.06% 3o x5 FAARE £
| 54 TR 958 SPSS version 12.0 TR 7S

J8 2. SEEN NAY 55 B4R 24 91 ARgstairk.

oz

3.1 o =XMQI 2= 0{R2} S0{=2|7| =00 [ME
O—'?'—E‘ §|-é;|l:
pi = —_

uA HIFHE 34 ¥l 5o2YY] FAYS P&
o] Sol&g]7] Holo] WE QR ZFAFE Lo
6.63~7.12%MVIC, 7}&8lFo] 7.73~7.89%MVIC, <t
Hl2o] 10.70~15.00%MVIC, 18|31 HF7|3e] 23.56
~30.31%MVIC it}

8 3. 3ME XM3o| 28YW =ak 9% AEARl BErEE ot 2ot AYE A W &
o] &8]7] Folol wE Qe FEYEE HA2o] 8.69

~10.01%MVIC, 7}&3lo] 20.40~26.63%MVIC, F&
Hlo] 32.48~37.95%MVIC, 18|31 #F7]50] 33.32

Ba5E o] e 37H ¥ol9 Sojey] ~34.37%MVIC THGE 1).
She ek 2EAES e FAAZEE SHe o

7)
ELFEFE HIHS HFE0F 1~2cm FVIES B
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B 1. 9=HQl & 682 S0{22|7| =0lof mE E 2. 70| Mg Z2sE JHH W £
QE2 M T (%MVIC) -
B AR SN s L
T o 1 106.10 248 0.144
o7k el 8.69+210.99 A2 0] 2 5.22 3.88  0.057
# 20cm 4 9.21+12.21 G% ojRx o] 2 129 193 0.169
B 40cm #  10.01+12.67 % o 1 409120 3513 0.000°
VA sl 6.6 6.75 e o) 2 6281 378 0.060
A 20cm 4] 6.93+ 7.14 4% ool 2 6819 622 0025
40cm 9] 712t 7.31 % ol 1 959320 2292 0.001°
o7l ol 20.40£12.38 QR ol 2 13436 392 0055
& 20em ¢ 21.61+14.61 5% o xzo] 2 2224 037 0223
TpEga 40cm 7 26.63*13.92 % ofn 1 76258 1135 0.006°
o7 o] 7.89% 5.69 HF7)HE o] 2 9842  6.03 0.019
Qrgt 20cm 9] 778+ 4.86 FE& o xize] 2 51.68  3.80 0.088
40cm 9] 7.73% 5.72
oj7] ol  32.48+21.40 - —
ki 20cm 9 35.78+22.27 518 =5 538 ) D221
R 40cm $1 37.95+23.37 % - gjg x ’—\
o7 ol 11.25% 8.67 4 3 r
QK 20cm ¢ 10.70% 851 2 ) 25
40cm $ 15.00£14.10 ol zomm - Aoen H * ool 2on 4 43om X
oj7) o] 3420+ 8.63
E 20cm ] 34.37+ 8.21 e HES
=519 40cm 9 3332+ 897 e e [1E3 = ’I_'_| . 2E
= ol o] 2848+11.32 g 50 F
Qrgt 20cm 1 30.31%+11.61 3%5 gzu
40cm ¢ 2356+11.15 R 3o
: :
i@ we|  20cm Y ddem Y ClifEd  20cm M 40cm F
w0 =0
32 oEMOI H24% ofRet S0i82Y| FOI M2 POV o ey
==Y A W =1 zAH 2: OEFQl S24% SIS 0
O8 4. 9|=HQl 2345 ool So{22)7| olof WE
Al BarEE oA 2n Soledr] AL B d5s0 2px Usd
u woh oEAQ Bo5ES S Solgey] Ae P
o B2 AT 7 250 2B fos Sk 33 QEMel 2a4% ofHel S0i22(7| 0(of mE
gk Aol 2BYEA M wel B, he REMmAE

o2 HERtH(p<0.05). &
&3171 o] Wistel] wheh A7) SEA me oS
21017} ¢191aL, Bonferroni 737 A3} 9wz ow Bips
S SA] ol o9 E 20cm Eo1&el7] AIAl B o7
91Z 40cm Eol&e]7] AN FEAETE frelatA Hast
ATHp<0.05) (3£ 2) (I9 4).
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E 3. o=Ho 5245 o{F2 S0{E27| =0l OE Sttt 1eu Sol&er] A}lat ol -Drﬂ% %%%%

grudaz(E: ) WEHo oLt Aol teii: AJdR Faol

S A 5] Bt A Sl At A8 5 Qe B9 waL 53, 017/H$4i

o ol 5.08+1.44 THES Sleta gokeEls S oAsIE SoleEly] &

g 20cm 5.59*1.71 Aol S=AA AP st SukE AQdAAle gk A=
40cm 9] 8.29+3.51 719 g3t}

ol o] 8.26+2.92 uEba] 2 AT oS EolEl7] AhAl el &

< 20cm 9] 10.86+4.74 DrZo] 9% A% sl 2850 TEAN T ofd J

40cm 4 14.40+643 & vAaL 3 Soleel] A]) solell we £H TR

A, I, HEIRY) el ofd Wsht Sl

A& vlaste] 8% OﬂHP& A A FE A el A

7] A Eolel mEME QFAHZE {25k Afo]7t 9l - °

A1, 7] ol7} gl wek A 27} fo

a7l S7HATH(p<0.05). QRAR) HigF of -9k A
s X

:L

to] AAsgict,
249 olol uheh AR B

71
olZe)] Ads e W HHZS AL
A

o1s] 40cm olol Bolgel] Aele @ W apan oo o B o
2k 4 2 e BYTHp<0.05) (E 4) (13 5). HAEel SRARE sl ST (p<0.05). 9
Al BErEe Sl v A% 2RYEe 2
o7 71 wek EMT, W) dow Frlaslt
L4 SO0 BE aROOAE AW 4 = oAe EAQ Bske an Bolgwy] A9E e
2% e ERE  F P o 2o 2T M) whe A3 a] S8
I o]y 1 424.86 25.41 0.000" TE EAo| Zrlsle] QF ol 7|ojsk Aow Azke
o] 2 136.12 16.07 0.007" o} ek HES H3E: 20T 1~2em PR Hlo] dS
TEAxE 2 1961 7ot 0.027 Z grolghs TF WHo] MafEs ooyl s
g 5 9es I 4 AT olu, FkEulze] Lol
20 L 7P AA 57t sk Zle #ld 5 3llth Souza &
_ . - (2001)& Sl o d e o vy 7)Aol Za) ol
g T SEA] HA, RN, AR DRYEE ol
g ’_‘ A3} FpEe) e LEGE Aol 3o
E 08 vol A 122 fAG) g8 2¥e) AXdp}
“ ' ' Ak slglon), BAme Ao qbgsle] A ZofalA
o L tReT g B AT 9uAR) ¥asEe
ol Sojge)y] A491e R w9 A ¥asEHe o o
#0¢0.05 I =1R9E g 52 FEA R fos Aol
271 GEHOl SALS SiX| pokE o, b AR, o AL BNE Sojult 49e & u uA
B E SEAE Sers anE o) 9] Qe A Flofab RATR ok 47t

d8 5. =Xl =25 o5t S0{=e(7| =0l mE Hc}
RENFZIE

Eo1g7] AY Eolol WE HF/|U2e) 2R e
Frelgh Aol 7} QA= (p<0.05), A=A B25FHS 3
4. E 2| A %L’ 57 W?jé a9 ® 20om S5elelA] 1t 40em

O
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Ae P& W uAR EISEHS 54 oda BojeE7] & 3 2F YRl Yok el ojud TS vx=XA|

AL P2 u 1ot FosHAl Fasdth(p<0.05). AT Yot A7 Q3 Aot

2| F 5 XFAgNA 714 (origin) 311 A5~A|75H =2

A%=719) A (insertion) 8+, 7IEBIE-2 A6~A125=

o] 91ZHolA F|AEke] Faso] kol P, ekl 58 B

T2 A Aol 71AEte] A10~A1252 1 X

Tl AAFIT) o7|H HAZLE HFZ FIA|E JES

3taL, 7EEHITE EZHIE HEE 3, SFAIT|H FA £ AToAE A EX5E o] mE o2

of BERRE qhulsle] Eolg AbAl7|E oS st Eol&e]y] A HFI|HEY] 2EAEe @ FAHzt:

Arokoski 5(2001) ol 28t B& THE el 7} of@ A WA dotr ity AT tiidRks A7 A3l

71, 1 % @30 Faw AT PerFS A5 wWx 159S do® sglon, sol&Er] Al ) 2

P B s o ® Q30 ekgAo] FUtstha s F&EAL, EYE, AFUE, HFTHD Y SR EE

Stk wEb AR EoE&e7] FPA S=A]l B BEUZAE AIAEE ARgste] 2381900 Ak 52HEA

%0 QRS B3 F3 AAZY Fe4Ey FtE AAHG] CMS-HSZE 234814 EE 5439tk S0l

QFNALEE aAA 239 A w2e 950 7] AL 5kg] BAE dES 083t o) =9, of

AEYS A F ek B AT Aol osbd S0l A %] Y1E 20cm, 12]aL 40cm olellA AAlsksic o

Zle Fol7t Fistel et Q34 EE Sl e, T A= v 2tk

o171 o/ Eole7] AYS & AF =2 YAl B 1. 9=del BIe%S 1 g 5o8T)7] Ae 3

7] g8l Az @A) F71E S-S ngitt S u) B} oAl BI5ES sha BolgE)] IS 3
2 AFolME HEE JdEdoR 5T o wEs HF < o HAZE AL 4 259 8T FEH ST

207 1~2cm YVIEE o] & & Aojghs Wyoz  SISIth 7T SEAE WL 7P =oan s

B25%E 1S B8 1 3 A4, okzElE 2 FF73T 20l ATH(p<0.05)

HEFNH2] T SR, AFANGEE A 2. Bo1&87] o] sl wEM = HF7 ol Ak

ek o]A L o9 Solge]r] AYPA BFHe] @ 2L FF 2olr) A9, drFor BapEs

Frgsle] 71ofst 2g Sulsitta & 4 Qi) o] w H3 SHA] & dElA = o719 E 20cm =o] BUt 40cm &

2o 2 EE ok 8~10%MVIC, 7FEHIZo] ok 20~ ofZ7] AAA FEYETY oAl FFASFATHp<0.05).

26%MVIC, QH&HIZo] ¢k 10~15%MVIC, #3713 o] 3. 501&8]7] Fo] Wizl wE AL, JEHE, AF

oF 23~30%MVIC J=Z &3 Fvh= AS & 5 3ok Bl e FEHES] F2s Aol §IithH(p>0.05).

57| =olol me} HFIHZE AlYstae {gk xjo)7} 4, )EAR] BarEE 314 ¢ 5olE87] AdEs

ALt Qe AYER & u, ARl EI5ES $F A < o BHo} GEAR BEI5S5S ok o] Ads #

oM oASIE Eoee)7] AL T ), B0 8~6% & wl LFANAZAEI} FolE HAasHATHp<0.05).

MVICE] FEHe s 71N Eyl2e] a4 s ool AuE o9 Z Eo&E]] AU HE 9%

Al AFT|HEe] Y ST S BAISF (cocon— ARl &L FEHIE, U, AFV|HEe SRS

traction) ©] o]FF a1, ole] ol YEF QFAAS HHH] STHA LFANRAEE AT S & F AT

st QleS & otk a8 oSt AT A g IS A AGEANA S-S ool oo R Fol&

Z oJjizo] 97 BEAS Sol2yy] AYAAE wseke o R BI5EE 4ol 2% o, Adass

o] et W o o] &3 ¢ gls ZOoR AlmETh 9 Q5 o] Fatu= ghelel ofd JEe vx=A] ot
TAE Ao THATLS A= (intramuscular R A7 23 Aong

electrode) ol vl F-Zro] olslrii= HA] Lol 23]

of Wo] AR BT AR 25 2HE AeHs ; -

Gagow 24 4 Qe AREol 9k B 2 A7 Hu Fd

M A 95 B 7 e WEs S8 ool 2

PPl St 9 A0l 2 7 MAORE B AT wn g gerazggepe 8 wE R Al 198453,

A U A ol gatod, Al BtgFo] Ay & 1998
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