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| Abstract |

PURPOSE: This study was conducted to compare the
muscle activity of the proximal muscles of the lower limb
according to the distance between the front and rear foot
during lunge and to determine the most effective foot position
for activation of the proximal muscle in the limb.

METHODS: A total of 49 young adults were enrolled in this
study. All subjects performed lunge by positioning the big toe
of the back foot and the heel of the front foot at intervals of
40%, 60%, and 80% of the subject's own leg length. Muscle
activity of the vastus medialis oblique, rectus femoris (RF),

vastus lateralis oblique (VLO), gluteus medius, biceps
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femoris, and semitendinosus (ST) was then measured during
three intervals of lunge operation. Each operation was
measured three times for 10 seconds each, after which the
average value was calculated and analyzed.

RESULTS: There were significant differences in muscle
activities of RF, VLO, and ST among the three intervals of the
foot (p<.05). Post hoc, comparisons revealed lunge at 40%
intervals resulted in higher RF and VLO activity than at 60%
and 80% intervals (p<.05). In the semitendinosus muscle,
80% leg length intervals showed higher muscle activity than
40% (p<.05).

CONCLUSION: Strengthening of the proximal muscles
of the lower extremities during lunge exercise is considered
to be most effective when placing the fore- and rear foot at

intervals corresponding to 40% of the leg length.
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Table 1. General Characteristics of all Subjects

Variable M=£SD Range
Age (years) 22.10£1.78" 19~26
Height (cm) 167.96£9.16" 153~186
Weight (kg) 67.00=14.83" 46~110
Sex (male/female) 2524

*Values are expressed as the meanststandard deviations or numbers.
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Fig. 1. Lunge at a distance of 40% of the leg length (a:
starting position, b: ending position)
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Table 2. Comparison of EMG Activity of Each Muscle during Lunge

Muscle 40% 60% 80% F (p)
VMO 151.87+38.69° 148.14+39.79 144.46£35.171 2.805(.071)

RF 127.16£61.26 107.1150.15 90.81+47.24 27.392(<.001)

VLO 208.86:89.57 187.82+83.24 171.94+83.72 24.608(<.001)
G-medius 35.39+19.95 34.80+19.41 33.67+17.45 689(.507)
BF 40.95+24.52 41.0924.29 45.40+30.75 1.185(.315)
ST 46.33+62.05 41.03£16.17 48.4124.06 3.581(.036)

*Values are presented as the means (standard deviations)

VMO, vastus medialis oblique ; RF, rectus femoris ; VLO, vastus lateralis oblique ; G, gluteus ; BF, biceps femoris ; ST, semitendinosus.

Table 3. Pairwise Comparisons of EMG Activity Changes, as Determined by Paired t-test

Muscles 1 group J group MD (1)) t
RF 40% 60% 20.1 4.850"
80% 364 6.917°
60% 80% 16.3 6.618
VLO 40% 60% 21.0 6.225
80% 369 6.953"
60% 80% 159 4,573

ST 40% 60% 53 621
80% 25 -274
60% 80% 7.8 -2.635¢

REF, rectus femoris; VLO, vastus lateralis oblique ; ST, semitendinosus ; MD, mean difference.

“Significantly different in the 40% and 60% groups (P<.05).
*Significantly different in the 40% and 80% groups (P<.05).
“Significantly different in the 60% and 80% groups (P<.05).

OFQFtH(p>.05)(Table 2).
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