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Abstract

The aim of this study was to investigate the effect of hip external rotation angle on pelvis and lower
limb muscle activity during prone hip extension. Sixteen healthy men were recruited for this study. Each
subject performed an abdominal drawing-in maneuver (ADIM) in a prone position, and extended the
dominant hip at three different hip external rotation angles (0°, 20°, 40°) with a 30° hip joint abduction.
Activity of the gluteus maximus (G Max), gluteus medius (G Med), and hamstring (HAM) and the G
Max/HAM and G Med/HAM ratios were determined with surface electromyography (EMG). The EMG
signal was normalized to 100% maximum voluntary isometric contractions (MVICs) and expressed as
%MVIC. Data were analyzed by one-way repeated analysis of variance (alpha level=.05) and the
Bonferroni post hoc test. Significant differences in G Max and G Med muscle activity were noted among
the three different hip external rotation angles. G Max muscle activity increased significantly at both 40°
(p=.006) and 20° (p=.010) compared to a 0° hip external rotation angle. G Med muscle activity increased
significantly at 20° (p=.013) compared to a 40° hip external rotation angle. The G Max/HAM activity
ratio increased significantly at both 40° (p=.004) and 20° (p=.014) compared to a 0° hip external rotation
angle. The G Med/HAM activity ratio increased significantly at 20° (p=.013) compared to a 40° hip
external rotation angle. In conclusion, 40° and 20° hip external rotation angles are recommended to
increase G Max activity, and 20° hip external rotation is advocated to enhance G Med muscle activity
during prone hip extension with ADIM and 30° hip abduction in healthy subjects.

Key Words: Gluteus maximus; Gluteus medius; Hamstring; Hip external rotation, Muscle activity;
Muscle activity ratio.
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Table 1. Characteristics of Participants (N=16)
Characteristics Mean+SD?
Age (year) 26.5+2.1
Height (cm) 74.3+4.8
Weight (kg) 172.4£11.6
BMI" (kg/m’) 24.0+4.7

imeant+standard deviation, "hody mass index.
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Figure 3. Comparison of muscle activity in gluteus maximus (A), gluteus medius (B), hamstring (C)
among different hip external rotation during prone hip abduction 30° and extension (ER 0" external

rotation 0°, ER 20" external rotation 20°, ER 40°: external rotation 40°,

p<.05).



st E e A =8hs] 2] 20144 214 3& 1-10
Phys Ther Korea 2014;21(3):1-10

ER 40°

ER 0°

ER 20°

Figure 4. Comparison of muscle activity ratio

ISSN (Print) 1225-8962, ISSN (Online) 2287-982X
http://dx.doi.org/10.12674/ptk.2014.21.3.001

(B)
2.5- EE—
204 —

1.5

1.0+

ER 40°

gluteus

ER 0° ER 20°

in gluteus maximus/hamstring (A),

medius/hamstring (B) among different hip external rotation during prone hip abduction 30° and

extension (ER 0
p<.05).

AollA mabd 40° o) Au} frelatA 718k

(p=.013).

dey a@E 30° 9 3 AAA B G 7]
WS He3 3 uwd A Al n#Ee] 93d 4w
of Wl YE/EID Te/EY2Y 4T HE
F3HA Aol7F YEltthFigure 4). HE/EY -9
AT vl 23E 40°(p=.004)¢F 20°(p=.014) I3 A
oA m@d 0° AR sk FUFsIY. FE
F/Egde AT H]E a3E 20° 1§]X4°ﬂ A g

external rotation 0°), ER 20" external rotation 20°, ER 40

external rotation 40°,

=y = /ey
/eI @ vl BiskE ol gt (Table 2).
A =E aybd 40°9F 20° €3] dolA L
woh folaAl Skt Ao wl
—’F%OH 7)olhy, glEe W] &
As7b Aoz =71 918 25 vl wEk
ke Polop g &-ZoltH(Landers %,
2001; Smidt2} Rogers, 1982; Soderberg, 1983). & il
e A Qs E3e s AT o e
of mid Wk e WA 2§ FHOE e
o] A shEAtk(Selkowitz 5, 2013). £ AT-9] A}
A 23 300 o § ndd Al Al 23E 4009
20° 23]l A EHTELJ D=7t F7H ol e tiE

Table 2. Muscle activity and muscle activity ratio on hip external rotation angle

Muscle activity and

Hip external rotation angle

muscle activity ratio ER" 0° ER 20° ER 40°
G Max" 14.56+8.46° 25.15£12.70 29.12+£12.14
G Med* 16.69+5.99 17.02+5.76 15.32+5.34
Ham® 12.96+4.57 12.76+5.92 14.29+6.97
G Max/Ham 1.23£.55 2.22%1.10 2.44+1.02
G Med/Ham 1.48+.52 1.62+.61 1.41£.52

dexternal rotation, bgluteus maximus, ‘meantstandard deviation, dgluteus medius, “hamstring.
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