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Abstract

Effects of the Hip Internal Rotation Gait on Gluteal and
Erector Spinae Muscle Activity

Oh-yun Kwon, Ph.D., P.T.
Dept. of Physical Therapy, College of Health Science, Yonsei University
Dept. of Ergonomic Therapy, The Graduate School of Health and Environment, Yonsei University
Institute of Health Science, Yonsei University
Jong-hyuck Won, M.Sc., P.T.
Jae-seop Oh, M.Sc., P.T.
Won-hwee Lee, B.H.Sc., P.T.
Soo—-jung Kim, B.H.Sc., P.T.
Dept. of Rehabilitation Therapy, The Graduate School, Yonsei University

The purpose of this study was to identify the effect of the hip internal rotation on gluteal and erector
spinae muscle electromyographic (EMG) activity during treadmill walking. Eleven healthy subjects were
recruited. All subjects performed treadmill walking while maintaining the hip in neutral position (condition
1) and in internal rotation (condition 2). Surface EMG activity was recorded from four muscles (gluteus
maximus (GM), gluteus medius (GMED), tensor fascia latae (TFL), and erector spinae (ES)) and the hip
internal rotation angle was measured using a three dimensional motion analysis system. The gait cycle
was determined with two foot switches, and stance phase was normalized as 100% stance phase (SP) for
each condition using the MatLab 7.0 program. The normalized EMG activities according to the hip rota—
tion (neutral or internal rotation) were compared using a paired t-test. During the entire SP of treadmill
walking, the EMG activities of GM in condition 1 were significantly greater than in condition 2 (p<.05).
The EMG activities of TFL and ES in condition 2 were significantly greater than in condition 1 (p<.05).
The EMG activities of the GMED in condition 1 were significantly greater than in condition 1 (p>.05)
except for 80~100% SP. Further studies need randomized control trials regarding the effect of hip in-
ternal rotation on the hip and lumbar spine muscle activity. Kinetic variables during gait or going up and
down stairs are also needed.

Key Words: Erector spinae; Gait cycle; Gluteus maximus, Gluteus medius; Hip internal
rotation; Surface electromyography; Tensor fascia latae.
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STE = 159 X3
0]—?—% %7&2} = O]E} Norkm»} Levangie, 1982). A
> Az z3td #A W’“"]ﬂr

—F 1.37 m/57} Eh:} AEe =
1997). B3 &<t AAe) FA SAL A #HE oﬂ
A doju= ZF ™S (angular rotation)?] FHell 2
a AHog o)Fgth #He 7 FHALES FE A
AP (sagittal plane)oﬂ/\‘] dojprl= AFE HAFH
(frontal plane)¥ 4% (transverse plane)o = ZHA]|
T ZQ23 559 ‘?g]oi‘d'l?]- Bohannon, 1987).
aHEe U]%—?‘Tjrzéi*ﬂ B3 A, m@Ee] =3
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o] Y3H 45 AH3h= T2 8008 UHIF ¢
HZ}(torsional angle)o] J=H| o] thEZ7 (femoral
neck)¥@ EZF TE §7)(condyle)e] FH= HIEH

Zhs omlet o] ZAwrt 15° Btk @A & A5
A (anteversion)©]g2} SFTHNyland 5, 2004). Zdo]
UE AFES BN At Wi 4=t 71

st 93 A=yt @A A ouks
(knock-knee) 7HAAL J& F UTh EF thEE0]
YEo T gvt dojd ThsAol w1 95 AE |
(external tibial torsion)o] Z7}slH  o]lE HAF
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(Sahrmann, 2001).

I3E AHFY BHo] v HEDL HFRY2L B
ol YIAAS FAT w I} HA] AloloA F
slrog ATALS st YA ST o7,
2002). ©] & WEZ(gluteus maximus)S Z7] §7217)
(swing phase)o|X Y414 (eccentric) FENE A3}
7] &3 o] 4Zt7)(stance phase) Aol A=
< 8317 A8 25 FulAe Ay 13 =3
S #EHEAI= Aol HHoltHvan der Linden 5,
2003). AzFAA eFF (L2~ L3)<>ﬂ Je HF 71HS
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9] oF 20%7HA9} HF7] 45~T0% F XA &5
7120 Zteth olygt T W Z4ES B3l Azt

1 532 2™ Ik (Perry,
1992). T3+ ¥ 9 (tensor fascia latae)2 134
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o
o
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HHoA dojub= a7 < J%EG} 8
e 8F 9 addEe] YA ngES = b_
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& AL A 11He ez AAsia. Al A
FAA 719, A4 o4 2 A7 A, Ad
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Anka 54 PGyt E T AR W
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2. 487171 2 =7
A AL aE] FHE WId 4=
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3) Delsys Inc., Boston, MA, U.S.A.
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A7 715 7] ke dEEA 9rle #
2w 29X]7F AR AIFHOR s on, T sfe] wulet
2927 BF AJe AVE T U4 7](midstance)
2 Roka HRgAm 294XV AR AHE EEEA &
7|(heel off)2 EIth ajEjw] 29X]7 ARl A71E
Wotel w7)(toe off) AI7IZ BUATE HPzdo| mef
Ztz} 33) wkE =43 7} 285 AR MEE Y
ejellA el s Ztwr) 50 olste] WM
THE 22 desida, Wl dejedrs 3]
3 Zt=rt 10° oldd wf Aeisted X2stdnt 7t
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JejolAel 282 AHsE & Matlab
70Math Works Inc., MA, US.A)& o] &3] BHIYF
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8% AF¥E T oAA 8F FE7 95 2 a

3 A8 EAzE e 9x8 SPSS version 120 =
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mE 7 259 8T 3
Ef=d B Al a#de] 3 2zl mE e,
L, HESEE, 8 SIS 284E W)
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