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The Change of Muscle Activities of Trunk Muscles during Various
Leg-Crossing Positions in Low Back Pain Patients

Tae-Ho Kim, PT, MS; Hyun-Kyu Seo, PT, MS; Won-Tae Gong, PT, MS'

Department of Physical Therapy, Daegu Health College; "Major in Physical Therapy, Dept. of Rehabilitation
Science Graduate School, Daegu University

Purpose: Leg-crossing sitting is very common for men and woman. No solid evidence exists for either a
beneficial or a detrimental effect of this posture. This study investigated the change of activities of trunk
muscles between the normal group and the low back pain group during various leg-crossing positions.
Methods: The subjects were consisted of 10 subjects who don't have low back pain and 10 subjects who
have low back pain. In this study, we used electromyography(EMG) to evaluate the activities of both the
trunk muscles (rectus abdominis, external oblique, internal oblique, and multifidus) during various
leg-crossing positions (up-right, leg-crossing, tailor-crossing, and ankle-crossing). We analyzed the data by
using repeated one way ANOVA. Resulls: In normal group, there were increased in EMG activities of
trunk muscles, but no significant differences during leg-crossing positions. In back pain group, there were
increased in EMG activities of right external oblique, left. internal oblique, and both multifidus muscles in
leg-crossing and tailor-crossing position, but no significant differences during leg-crossing positions. There was
no significant difference of muscle activity of trunk muscles between the back pain group and the normal
group. Conclusion: We suggest that low back pain people who have weak muscles of rectus abdominis,
external and internal oblique are often experienced in leg-crossing posture than normal. To compensate this
unstability of trunk, leg-crossing posture is substituted passive structure for activities of active muscle. (J

Kor Soc Phys Ther 2007:19(5):1-10)

Key Words: Abdominal muscle, Leg-crossing, Low back pain, Sitting

| M= @ W ol¥ ¥ BBHY FYo|THRichardson
5, 2004, 259 ATE F1HE BRNNRH A}
gol §Holx BY wFY FAel 48 B9

8EL A ALF] oA HIWHF = 2F3 . w

oL AW A A URGE SR 4 e gsA deded, a9s aage

A AR F shiold, PR ARVSS B e : .

90%2 Fxte FEHAT UmMA &29 10%e

2949 20079 89 129 A&HA FFoz HAAZN7E FA B} (Delisa
FRARFY: 20003 99 23Y =, 2004).

AAEUY: 2007d 108 29 N - .

2AIA A A} %, hohoho90@naver.com 8% IR BAe 85%e LUl HEs}



A 9 29 : g o mrl A 2584 AT AR wA e FF

Al ¢ o o] (Panjabi, 2003), Richardson % (2004)&
Ao HEEA ¢ 8F2 8% Ao #
dqile ISEY FHAES Y, JiTHd, 43
ToE g 87 EbgAd o wAF + A
gx 4Gk ol R EAANE A¥sH
3 A9 718 2 $AAE 40 492 U
Yl A o] dlth4o]th(Rissanen 5, 1995).
Snijders 5(1995)2 853} A ete] BAE
FoE4 0% BAE0l 4% dAlE nE AL
HAsAdT 2 FHAME g& AlgEo] ¥

HAR 3 @ AAAN D) elg
2 g} Y& RE FF WAL & o0, o

i

HAEFE =Rk o AlgEe]
o zr] AAE geAd dd Fg§ ofe
g8 A& FkATH(Snidjers &, 1995), R AT
AN Thed 2ol AEaT At AU A
o e AgEel delg mu % A ULl
&} ztcH(Takishita %, 1991). Snidjers 5 (1995)&
Arzaz 289 BT Yo WA
U, A&E g7 AAAA A HgAgE F7
g8, 28 F& AvtE AAS #He 2L v
§3 o%z 4RWHALG £ GE ofE o
27 AAE FASE B o142 (pirfomis)o] 4
B50] wARNE £54 Bl 5 23D
o <hgAdel 71 & 4 Aok 3 TH(Snidjers
%, 2005).

Adams  5(1999)&  HAZ  Z7}7](electronic
inclinometer) & o] &3l QFR-99 ZAx g &A
3 AFN tElE nu ¢ AAUE ZA QLo
HorslA ote AA R 23 A v (lumbar lordosis)
k7t ZyMeigtn B uden, Burton %
(2005)& ¢t AN HEE 8FANL
T Aol 8F FUW 4§ FHAAA
Qo 12U g dFdNE 859 3
93 8F WYL Eoof o FHFEAY
(Itoi, 1991; Jackson® Mcmanus, 1994). Snijders &
(2004) 2 & AAMS AMSle AA, o o ¢
& AAA Ao SEAE W dE A7
AN & AAddA tElE me ol WERAS
(internal oblique)3} 2] E-A}Z(external oblique)2)

o]

[v]
-
=
e
Z

ER Y

3}
k!
=
=

2RAS FAAA FAL g AAAA Y
o H2E ZF4LAZ0etr 39t} Snijders F(1995)
e oel m7 A B BASY BAY 1B
" 23 2 e APV BIN 7o
¢ & Ao s

AR gL

8 (global muscle)d At
& (local muscle)o. 2 FEHAG. AL &L 44
A F OUt AMAE FASted FHo|H,
AL 59 HFE 2Y9F 7L ¢ FL
&}t (Bergmark, 1989). Richardson 5 (2004)& 8%
9] %ol (translation) &} 3 A Agste] 259 ¢t
A4 F7vl 719ste o] BAZo|ga 9
McGill 5(1996)& 488
lumborum) &} 73} &Fo] QF7Ld AFATL 3
tx slgen, Wike 5(1995)2 tgday &4
o] 8F ¥ IAANT 8F Hid EHFHo
23 st

88 #x9 AL FHATE AL 259
e E Holx, o2 Q3 HF E¢AALH
&4o] of7]d 4 U (Richadson F, 2004). T

7 oghe AAE wE Aol w3

Azke] vAL FEAZ & Ak oy
AL TA 8.F BAEY AL 259 F
g48 HS #2 ¥ F2 IS R
. Snidjers 5(1995)& AL dFez e
17] AAA S} w2 7] Ao AT 259 &
EE 478k 2Eu 85874 o o
7] AAet Azr THY ZEAEHY FA
TE ¥5% AAon.
To XL a58HAe} dukde] o
ggg ol mr) gyl AAE AL 289 2
Ao ojd wWisE F=A XolE Huwdtd, o
g 9 me A dF A5 E AF3H7] A3
AABH A

a, 18 2 (quadratus

O -
o

5
18]
=]

) r“P,
rsL‘ELH
it

~

N P VR o N A L | 1

e,
g A



I, Hpury
1. HAFIRA
B d3e 939 ZAy wyo gig 4%
EL 3 AFY Fdd FF DUF Ao E,
B AYdA g7He g mr] gAE 9%
F e AEE A 109, gz YA 103
o2 AN ABFS A 678 L F

d, #dY, 308 2E5 5 A¥YHH B e
Asn, 671€ o]F 8% A&H JUgUs
oz gt AdTY AREES 04444
274 Ao, 28-S AYT V1S 64 HolA
0MLE APt NZAEBEZHE(Visual analogue
scale)= 2 T Aojgen, B 44HH
th LAY AED QB A A5 (Oswestry disability
index)& 5ZAAM 193 Alolgch dizxFL 8%
Heo] gle A7 Addys ddez sd
o RTY AREXE 18A9A 264 Aol
o, WF 214 A HTable 1).

=
£

Table 1. General characteristics of the subjects

General Experimental Control
characteristics  group(n=10) group(n=10)
Age(yrs) Y2330+2.75 21.00+2.36
Sex Male 4 Male 4
Female 6 Female 6
Height(cm) 171.00+8.65 164.60+£6.88
Weight(kg) 62.20£10.23 59.00+7.85
Onset{months) 24.70£16.07
?VAS 4.40+1.65
? Disablit 9.304.50
index
U Mean+SD

2 Visual analogue scale
¥ Oswestry disability index
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dg ¢3g&E & 1 FE3 TeE oS 44
o 2R o] FAF Alel7t Lm 2719 olF

d3le-e  FwWAF(silver-silver chloroide dual
surface electrode)® & A F t}(Figure 1, Figure 2).

AERZE $59 4RFEI AL,

Figure 1. EMG electrodes on muscles of external
oblique, internal oblique, and rectus abdominis.

Figure 4. Posture of leg-crossing.

Figure 2. EMG electrodes on muscles of multifidus.
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225} o} (Figure 3, Figure 4, Figure 5, Figure 6).
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Figure 8. Posture of ankle-crossing.
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Table 2. Changes of muscle activity ratio during various leg crossing sitting in control group (n=10, unit:%)

Muscles Up-right Leg-crossing Tailor-crossing Ankle-crossing
Lt. rectus abdominis 100.00x0.00 119.18+24.29 114.21+£31.08 126.81+38.67
Lt. external abdominis 100.00£0.00 165.14+96.11 122.47+33.31 120.20+62.13
Lt. internal abdominis 100.000.00 274.89+183.01 196.36+98.74 163.68=74.99
Lt. multifidus 100.00+0.00 166.04+74.20 164.3253.62 129.04+32.57
Rt. rectus abdominis 100.00+0.00 129.44£26.66 110.69+25.50 131.00+35.63
Rt. external abdominis 100.00+0.00 227.56+209.45 171.81+134.09 140.79+96.94
Rt. internal abdominis 100.00::0.00 187.13+104.64 154.13+60.68 141.29+52.52
Rt. multifidus 100.00+0.00 176.10+83.88 159.30£53.05 114.99+18.93
500 :
450 ﬁggg-i‘grhc:ssing
400 O Tailor-crossing
350 0 Ankle—-crossing
g 300
:ﬁ 250 f
§ 200
150 +

LtRA LtEO LIo

RtRA RtEO RtIO RtM
Muscle

Figure 7. Changes of muscle activity ratio during various leg crossing sitting in control group.
RA: rectus abdominis, EQ: external oblique, 1O: internal oblique, M: multifidus
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o] ZEAEE EE AAdAM Fobz 1 (Table
3)(Figure 8), TATGH2Z {23 Ro]E HolA
BUT(p>0.05). LEZX UEAZY IYAHEE
vl m7] AAeh gRttE] mrl AAdAe &
o}z 01} (Table 3)(Figure 8), W& #17] Z}Af|olj A
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Table 3. Changes of muscle activity ratio during various leg crossing sitting in experimental group (n=10, unit:%)

Muscles Up-right Leg-crossing Tailor-crossing Ankle-crossing
Lt. rectus abdominis 100.00+0.00 89.20+37.83 90.60=x43.10 86.72+37.02
Lt. external abdominis 100.00+0.00 87.19+30.93 95.19+28.83 100.79+33.33
Lt. internal abdominis 100.00+0.00 108.75+46.24 103.84+27.24 91.49+129.40
Lt. multifidus 100.00+0.00 104.01+36.72 107.17+42.43 93.10+30.81
Re. rectus abdominis 100.00+0.00 85.90+34.42 91.20+51.48 78.91+30.64
Rt. external abdominis 100.00+0.00 125.15+67.41 11841+57.11 123.62+55.81
Re. internal abdominis 100.00+0.00 94.29+35.37 98.87+32.72 100.24+47.65
Re. multifidus 100.000.00 109.37+41.65 107.71£35.47 96.99+32.33
3 0E Byl MMO ME NHIR dE2 9% 24T 92 9243, 9F yEAR,
7t 2RME HR 9% ¥, LEEZ EAL, LEEZ YA,
LER UBAE, LEF
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Figure 8. Changes of muscle activity ratio during various leg crossing sitting in experimental
group. RA: rectus abdominis, EO: external oblique, IO: internal oblique, M: multifidus
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