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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)

., 2016)(Fig. 1).

=
=
W 3| AAskglen, vt

4 EA]
B =0z A3 U2E A skl 2 B4
Abo] 37 FAIS 25HES shgct

1) ol 53

the] Zolo] 24E 91 THAAE Hriel vl e
AAE Fs o 5 24 B9 BEO) S HER
4 Aol9] FA, )T HEH Aol] F4o| A%
HAFo] Eo| B2 ur: 3 =A5g) the] Zolk 9
oredEm7IAle} HHE B 2] HAiuzA| 2] Aol
HE|u] 8] Z}(Resultswa, Deli, China)2 o] 431}
SR AW = v E e R A3y
Fui71A 9] 714 Blojube Rito]n, wrEyhd y&=
Apuliz uF U2 0] Hpotue] 74 Flojue: Rioltt
(Kwon et al., 2012). &2 ¢3lo] THE A=/}
33] 24310l 2470 BERS AL,

'mlmm

4



134 | J Korean Soc Phys Med Vol. 13, No. 4

2) 2= 4

4 57 A A 0] 2ot
dekelidea, g e, 08713, Yokl
Ze L, ukgl & o] 2 T
HLHE Z%7H|(Noraxon Myosystem 1200 EMG,
Noraxon Inc., USA)E ARE-5}CE THIAE =190
Noraxon Myosystem 1200-2 £100 nVe] 71, 10 MQ ©o]A¢
o] 2= ol AuElA, 60 Hzol A 100 dBELH 2 TEw
EAAH|(CMRR) % 10-500 Hz8| Sk 355 A5t
CHEkstrom et al., 2003). ZA = A5 E $£=3517] ¢3)
FE FZF(sampling rate)S 1,000 Hz2 45191, 3
544> o) 4 Z(band width)- 40-250 Hz2 sFgic 224
A5 = Al S (full wave rectification)2 3 F, A&
ZHroot mean square) & AFElo] BRG], WE o
0] E]&= MyoReserach xp 2.02 4~ E ¢Jo](Noraxon Inc.,
USAYE: ARgsle] elalsich Al 7b) 9i%] 5 2izte
$2 5o A, AL} vpRte] 2} 228 AR 627
245 I8N ATE 27 BA59 T

ﬁrﬂ-l

AT 12 v dekleend 49 ey
7} (anterior superior iliac spine, ASIS)E]- FEm ol o
o

& ol 419} 15l Aol Fasela, e
of 33} 29l Sl BN} FElo] 7}EE o
& A9 23 A|-of F2FskT). QB 0] -
SloroiE A} S QB o] 4o 45 ElE
Al el 1999, Sdctel2el 44,
FEu 2789 15 om olghE Yol R YR % 3
o ) 2L 251l e, 7)) 2
o= ST m AL JFm S Ao o] Ao
291 15 AHel 24l B st
(Cram, 1998).

290 A 6717 2-%0) 2 N5 S HES}
7] 9Jsto] 2o 4214 524 $>=(maximal voluntary
isometric contraction; MVIC)& &743}o] %MVICE &
23 TH Cram, 1998). Hrhel -2, HEHIE 2,
g ool Ao £od FA4 45 A9 A=
N5 2487 sl dAAE o) ko] 27 gke

r]

R

Jl

/\]—EHE Eﬂol ] ﬁE]OPEi o}.or:]]:]. zx_]x]_L_ EH/\]'X]—
oA FE BAS W% FUOE FAS1 AL AHS

=3

iy

Hohw= g AAT F, %47}
2 14_1: EZ]—_Q_ A] E‘é‘]——‘: E
o Ads o1 i =214 5
3} th(Kwon and Shin, 2014).
Qo2 g A helE 2
2 20% ¥, 10% 07 EYL
7, 297} ke we
XS A4 o) AL 2k
Ay & fjo] FHE XSS Z45H chKendall et al,,
2005). FEThl 2 AR ER Aol o -2
PHL HEE o § S e B Bl 9%
oA o}efj & ko 2 ATL 7ol ZoF AAt
Ao Yo 7 S FY o) Frf 08 54
A aE A A= ﬂi% 273} th(Kendall et al.,

2005). BE ZHS TE B S50 3

¢

lN' Sl
2,
:& H
rir
ue o
is
r

_m
)
> 1o
ool
|o

d
o

3

\i
o
e

™ oox
il
N

¥

lo
&= 9
o
_>‘i

T
H1

e i e IR

o{)l _1>~1' il
ol
r

do
ox
£ 7
oy

N
QL

» i

g‘ll'moi
B}
>

o? w
ol
e
L
o

©
&=
f

o Ao
o 1B

fU o

wpAsre] 7} 2%, % 428 AR 3% B 24
AR ABE MVIC gLO2 AFEHEOH, 385 &

A" 2447 24s 9.

dPke] ARl BAE dobiy] $lste] 7148

AS QSIS A 7119 2 53k 2

ol WHE=2] HALE A (one factor repeated measures of
ANOVAYS Attt 2 28 A% dge
Bonferroni 4743 AA|3}4 ) Equ Lo AR
Asto] FYeE(0)2 052 39, FHE JEe o
£9.8 SPSS 25.0 (SPSS Inc., IBM, USA)2 A5}]
B3

m, Hfza;

1. Ml 71| 2ix| Sxlol 12 2t 289]

A 74 @A) Ep] w7}
ul@st A3} Yriele e, Ey e ik
Tol K BAX O GOt Aol S B ATHp<OS).
e aat $7HE71 2, PrkelEae ol A Al 7t
A @A) EAol whet BAHOR oI5 Kol Ho|X

22N E H|w

o _
459 44
H

i

=~ ﬂ}r)l ox
K
ko2

S



2 XIS ¢ A0 ME Okl 2

[ = e}

==

[

]9 2 28k Hiu | 135

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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