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Effects of Squat Exercise on Muscle Activity in Leg Muscles
According to the Pressure of Hip Adduction
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ABSTRACT

Background: This study examined the changes in the leg muscle activities of 30 healthy subjects
according to different pressures caused by isometric hip adduction during squat exercise.

Methods: With their knee flexed at 60°, the subjects performed isometric hip adduction with a
pressure of 0, 20, 40, and 60mmHg. Surface electromyography was used to measure their muscle
activities. Changes in the activities of the muscles, such as the gluteus maximus (GMAX), Gluteus
medius (GM), vastus medialis oblique (VMO), vastus lateralis oblique (VLO), biceps femoris (BF), and
Tensor fasciae latae (TFL) muscles, were analyzed.

Results: The activities of the VMO, VLO, GM, BF, and GMAX muscles were significantly different after
exercise compared to that before exercise (p<.05). The activities of all the leg muscles measured
were highest at a pressure of 60mmHg during isometric hip joint adduction.

Conclusion: The pressure produced by isometric hip joint adduction during squat exercise increased
the leg muscle activities of the subjects. These results will provide basic data on effective squat
exercise to alleviate knee joint diseases.

Key Words:

Muscle activity, Hip adduction, Squat exercise

R 44676, SAFTOIA] UL AMALE 37 o] =ulolsl A 7033, E-mail: bae5306@hanmail net

47



Yun, et al. Effects of squat exercise on muscle activity in leg muscles according to the pressure of hip adduction

—
o3

s
00

gy A= o A7l AHE 5 O

tol ciajo] a3

sl=
ik

Al

<F

ol

BP

0P

rto

(modified hinge joint)2 AJAFHO|

n

H ol A

Tg

A
e

FH (Houghton, 2007),

110

A

'

o

1 9

R

=

S|
=]

o

SHA
=

chej o] AR|e

o=y
T= 4y

(Neumann, 2010).

= |
23, U

se22

o

il

M
ol
i

r

~

, 2008; Liebensteiner, 2008),

=
&)

(Chester

J‘
=2
we 577

279 AAfste

=
o

=

5

2 0 oot celel chey

],

A

of

oju

!

o

no
5o

—

~

B

mmo

)
m

o] ¢otzdo] ojv. Ard o g
et nfapA
H

o
a

U =

2010),

Ulo

g Atolg of

YA o

=N
[

St 259 Fe)

h=k
i

L=
)

oF
B

HA]A]

ok
5ol ol ARSE

wol LAl
8 e

SES

mju
%o Al
il
ol
HH B

B
o

M

Jd Al
u o%

o] &=

ofr
mJ

atx]

tol 7}

IS

gt

Atag orestaxt

FIEEES

A5

(Criswell, 2010).

=
=

I

MM

5D
0
B
=
=
o
T
GO
ZO
Yo =
~ o
o of
T Ko
o K
H X
Cl
5
L,AI Eo
oy o
o na
O_vL .1_|r_ﬂ
W o
© &
o
B oK
RGN
U
< o

A g}
2 Ay

1.

it
a

20-30d 2

ste

N
T

GAFAof] A

=

4

a7t

L Hgto] 1

ot 224

olJ

=y
<)

AtHBolgla, 2005).

of
M_H__

10

o

o

ol
K

|

7

3
(o]

Al

S

aAEAA 25RO ATOEAR

1S
L

crele) 22 e

o

]

AEAA]

Bo
80

rH

|
8
—_—
1o

oy

'

S|
(Sl

¥ 7]

48



The Journal of Korean Orthopedic Manual Physical Therapy

2020:26(1):47-54. www.kaomt.or.kr

(coxa valgus, coxa varus)o| ¢= X}, FE2A 0]
d(genu varum, genu valgum)o] Q= A}, o] ¥
(Pes planus, Pes cavus, Pes equinus)o| ¢+ A}
YE, SEUA. WRHE PEol gk AR WAt 13
o oxt 17902 F 3093 thyoz MYsteict

® 979 BE 37] Koh 5(2011)9) 478 27

-4

2 Aol Bedt mE3 MESIUT. Grpower 3.1 &
233 olgsle] BE4E HEF A an 7]
(effect sized)= .759, a=.05, power(1-B)=.80¥ o =

2 oA At 16902 Usith gPee 20% 19
st} 30502 Astdck(Faul 5. 2009). ApChAtel
Qurs £ E 10] AASIET

Table 1.
General characteristics of subjects.

Mean+SD Range
Sex(male/female) 13/17
Age(yrs) 28.33+2.60% 25~31
Height(cm) 166.93+8.80 155~177
Weight(kg) 59.53+13.33 43~75
*Mean+SD
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Figure 1. Squat exercise according to the
pressure of hip adduction
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Figure 2. Measuring instrument for the pressure
of hip adduction
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Figure 3. Equipment and
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2 Ao)A 0, 20, 40, 60mmHg2]

Table 2.

=30)

Electromyographic activity of the various muscles groups (n

Group

60mmHg
42.61+24.67a

40mmHg
40.17+22.34a

20mnHg
39.51+20.45
50.41+20.53a

OmmHg
35.89+17.38°

.031
.002
.000
.000
.043
.200

2.942
5.750
16.391
9.330
2.972

VMO
VLO
GM
BF

GMAX

52.21+24.90ac
17.88+8.23abc

49.34+23.67

46.91+17.72

9.90+5.73a 13.20+5.90ab

8.81+4.86

9.91+4.74

9.97+£4.16
45.60+£20.89

21.51+13.98ab
10.25+5.33
49.81+24.83

18.71+£13.08ab

14.43+7.40a
8.62+4.364

9.20+6.92
47.92+24.10

1.600

"Mean(%MVIC)£SD, a: <.05 vs. OmmHg, b: <.05 vs. 20mmHg, ¢ <.05 vs. 40mmHg, by one way repeated analysis of variance,

49.40+24.41

TFL

VMO:Vastus medialis oblique, VLO: Vastus lateralis oblique, GM: Gluteus medius, BF: Biceps femoris, GMAX: Gluteus

maximus, TFL: Tensor fasciae latae
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