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<Abstract>

Purpose The purpose of this study was to find the effect of ankle joint angle on knee extensor electromyographic

activity following knee extension exercise.

Methods Ten male university students participated in the study. The subjects performed isometric maximal

voluntary knee extensor contractions (MVC) and knee extensor EMG activity measured in with three different

ankle joint angle. The EMG activity of rectus femoris(RF), vastus medialis(VM), vastus lateralis(VL) were

measured using surface electromyography.

Results EMG activity of vastus lateralis following the change of ankle joint angle was shown statistically

significant difference.

Conclusion Ankle plantar flexion position insrease EMG activity of vastus lateralis during knee extension

exercise.

Key Words Ankle joint angle, Knee extensor, EMG
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10 . ,

,

.

2. EMG

,

90° , 0°

, 20°,

20°

.

,

(Mademli , 2004; Morse , 2005a,b).

(Electromyography, EMG)

,

ProComp InfinitiTM(Thought Technology

Ltd., Canada) , 3 (Positive-

Ground-Negative) (Triode surface

electrode, Thought Technology Ltd., Canada)

. 20~500Hz

, 1024Hz

,

.

(long axis of the femur) 50°,

(Superior medial border of the patella)

5cm , 12~

15°, (Superior lateral border of the

patella) 15cm ,

(Superior pole of the patella)

(Anterior superior iliac spine)

.

(Maximum Voluntary

Isometric Contraction, MVC)

(Hazel, 2004). ,

20° , 20°

.

RMS(root mean square)

(MVC)

%MVC

.

5

10 , 3

.

10 .

3.

SPSS 14.0

(one-way ANOVA) .

(Tukey's Honestly

Significant Difference) .

.

1.

10

. 25.19±2.79,

175.8±5.26 , 72.68±6.15

(Table 1).

Age(year) Height(cm) Weight(kg)

Subjects

(n=10)
25.19±2.79 175.8±5.26 72.68±6.15

Table 1. General characteristics of subjects



2.

20° , 20°

, 90°

,

.

(p<.05)(Table 2).

3.

.

20°

(Table 3).

4.

.

(Table 4).

SS df MS F-value P

RF 1176.573 2 588.287 2.713 0.84

VM 3.265 2 1.632 .007 .993

VL 3255.219 2 1627.610 4.183 .026*

*P<0.05

RF : Rectus Femoris

VM : Vastus Medialis

VL : Vastus Lateralis

Table 2. Comparison of EMG activity of each muscle following ankle joint angle
(%)

ME SE P

20° DF ~ 90° -4.235 6.585 .798

20° DF ~ 20° PF -14.886 6.585 .079

90° ~ 20° PF -10.651 6.585 .256

P<0.05

ME : Mean Difference

SE : Standard Error

Table 3. Comparison of EMG activity on rectus femoris
(%)

ME SE P

20° DF ~ 90° .211 6.924 .999

20° DF ~ 20° PF -.570 6.924 .996

90° ~ 20° PF -.781 6.924 .993

P<0.05

ME : Mean Difference

SE : Standard Error

Table 4. Comparison of EMG activity on vastus medialis.
(%)



5.

.

90°

20°

.

90° 20°

90° 21.71%

.

(Table 5).

.

(subtalar joint)

/ (David, 2003).

,

,

(David, 2003).

,

Soderberg(1997)

(gastrocnemius)

.

(Hollinshead, 1969).

,

.

( , 1986).

, ,

, 0°

, ,

.

Arampatzis(2006)

.

,

.

(2004) ( )

.

,

, . ,

.

Joseph (1997)

, 150°, 175°

ME SE P

20° DF ~ 90° -21.711 8.822 .052

20° DF ~ 20° PF .753 8.822 .996

90° ~ 20° PF 22.464 8.822 .043*

*P<0.05

ME : Mean Difference

SE : Standard Error

Table 5. Comparison of EMG activity on vastus lateralis.
(%)
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