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ABSTRACT

The Effect of Lower Extremity Muscle Thickness on
Movement Stability and Anaerobic Power of University
Taekwondo Kyorugi Athletes

Kim Kyeong-Su

Advisor @ Lee, GyengHyeong Ph.D.
Depar tment of Physical Education,
Graduate School Chosun University

The purpose of this study is as fol lows.

Basic physical fitness test, winggate test, static stability test (FMS),
dynamic stability test (Y-Balance), and ultrasound test are conducted for
exper iments on various factors of excellent and non-excellent athletes in
college Taekwondo competition The purpose of this study is to present
basic data on the composition of training and exercise programs for
improving the performance of Taekwondo Gyorugi players by examining the
relationship between various factors.

As a method for this study, muscle strength, muscular endurance,
cardiorespiratory endurance, flexibility, body composition, agility, and
reflexes were measured using a basic physical strength measuring device.
Only the lower extremity strength factors were identified by classifying
them into deep squat, hurdle step, and inline lunge movements for static
stability, and dynamic stability was classified into anterior, posterior
medial, and posterior lateral movements to confirm movement stability in
each direction.
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The thickness of the rectus femoris, vastus medial, and vastus lateralis
was measured and confirmed using ultrasound equipment, and the anaerobic
power of the lower extremities was measured and confirmed.

For data processing in this study, the mean (M) and standard deviation
(SD) were calculated using SPSS 26.0, a statistical program, and
independent t-test wverification was performed to test the difference
between groups. Correlation analysis was conducted to confirm the
relationship between the thickness of lower extremity muscle, static
stability, dynamic stability, and lower extremity anaerobic power of
university Taekwondo sparring athletes. The standard significance level
according to the entire data processing was set to p<.05.

The conclusion of this study was confirmed as fol lows.

First, in the quickness of basic physical strength of excellent and
non—-excellent athletes in college taekwondo competition, excellent
athletes were higher than non-excellent athletes, and there was a
statistically significant difference. However, although there was an
average difference in strength, muscular endurance, flexibility,
cardiorespiratory endurance, and agility of the detailed factors, no
statistically significant difference was found.

Second, in the lower extremity anaerobic power of excellent and
non—-excellent athletes in college Taekwondo competition, excellent
athletes showed significantly higher peak power, average power, and peak
power per body weight factors than non-excellent athletes with significant
differences, and average power per body weight and fatigue rate There was
no significant difference in

Third, the muscle thickness according to the ultrasound examination of
excel lent and non-excellent athletes in college Taekwondo competition was
higher in the rectus femoris and large medial muscle factors on average
than in the non-excellent athletes, and there was also a statistically
significant difference. However, the vastus lateralis showed an average
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difference, but no statistically significant difference.

Fourth, according to the static stability test of excellent and
non—-excellent athletes in college Taekwondo, there were significant
differences in deep squat and hurdle step among FMS tests.

Fifth, as a result of the Y-balance test for dynamic stability testing of
excellent and non-excellent athletes in college Taekwondo competition,
excellent athletes were found to be higher on average than non-excellent
athletes, and a statistically significant difference was also found.

Sixth, there was no significant correlation between lower extremity muscle
thickness, static stability, and dynamic stability of excellent athletes
in college Taekwondo competition, and significant positive correlations
were found in lower extremity anaerobic power factors at peak power and
average power, and average power per body weight was found to have a
significant negative correlation. There was no significant correlation
between the muscle thickness of the lower extremities and the static and
dynamic stability of non-excellent sparring athletes, and it was found
that there was a significant positive correlation with the anaerobic power
of the lower extremities only at peak power and average power .

_|X_

Collection @ chosun



LA &

AT oy

1.

I
W
e

)

o

N
B
<]

™

ol

gy
]

o

)

= 20000 Al

F A%

E AEe Ao 2004 o] &7

=
=

o

o

_Z
B
<]

, 2012

)
v

2008 Hlo]d &3

i}
1

=
843

o

—

o

Z
&

T2 AL

oF FE 2

=
=

1A A A 5}

S

H
=

o

1 60% ©]

9]

<= 718k Zl=sel A

19FEl, 2008). AF7]

]

ol
HH

W
ryzel

T
ol

X
o
wAO

9 el A T 4

=2
o

A\z¥3

o

1(2017)2 A7)

o
~

Ll
i

job

A (2004)= 712427

Ny

Collection @ chosun



z9 7

AA| 29

-

H'(IZIL

Fod ke &

°

ol 5o
h=0=1

}

R4

5, 7]
o W Fo

}

o
pud

Aol 2]

2!
a
=
X
/P)]_
=
o]
=
=
=5 |
h
=
Al

~ ofp R o of ® TN
) X W o o L, % o Ak R

ol ol ™ N — ! - X >
2 Jo - wm T o M I Nowr @ N mla T oy Jmo ol
= 9 8 5 © W oy o T T BN oo P A
NN XN o A« o OBy ~ WL X 8 g T Jo
T o o o &3z I _mr [N u_wm _%u W mr r BT o=

jie}

o2 xS 0w g0 ok %k Lw
e R P eyl GDI2 0w
I o9 o = ° EE 3 - o 1o U.rl OME HT - X R ‘ﬂl ,ﬁ K
FrwETGE SR X Moogr = B o A B oo B
= Eo R ) ,_ﬁ/o 7! T o # o e Eo E b = | ml ;In.ﬂ = o ox DT 1o
oy 5T Jo TSR g do oh R A A 70
TS = o] oo = e i g y oF Ny 1 y 4
B - S o W H R ) Moo= X T mo g i BN
B o o R d B o W N ok i — = o <
TwH NS de s M AxH L PX G
. ) b v o 0 T ! -
T %_ Ar e W 4 — X o) ©° & o w o Mo <
o - Fo = o ro.o ok Mo Ne T ooy 8
oA PEERSLTY Teld e @
N ﬂ ﬂn.ﬂ X _ 2 £ ow 0 < - <

g L m a2 ERNE %ow AT T
o o4y X W< i X S g w Yy E T
s i PEgbr w2, FadlEeaouEEl
< A A n o o o i bow ww ok ~
do i T T L\E do e B2 T = <
Y Mo T OEH T W - = Om OAr o M F
T AL L TE e ZREY BT g TR
o N = _ L < m B
ol Em B < o5 N S 2T R oo R

= o N N [ TN lo I
X & ® TR BB OE e o R % Snwd
i W of Emw W o — o & B ok X oo W ™ T iy
= _ X Mﬂ 21 N & oA S P il B
ERCS ME Hjn o ,Ul boﬂ ~ o of X0 o E3 ,_JMIL Wﬁ | T o X o

r < ~ T

R re TR TR gt 5w R g TR
iy o e N ™ W H a8 ~ o & = B | O
T W oW R E A N T oW B oo W T o k% W

o]
2R

HAH Wingate Test)® T3}l

E

Alel

)
9

WA AAbE FE

}

R4

71 <]

°

Collection @ chosun



(354, 2004). YACIE HAAHWingate Test)©= o 7l H7FE E2lslr]

(Abernethy, Jurimae, 1996), 5% E 283 & 7554 @A ola 4l
A A= ol =48R tH(Burdent, Van Sweringen, 1987).
Tk 28 B3PS fAstaA el 259 A AEE AEstE AAbsh

HAALE Hrteles 7N 9524 A2 HAHCENTAUR Test)® AlEY

Ro2
rl

o
w
_>|“1_',
ro,
)
o
Mo
offt
~
-
fr
_>|i
offt
o
ut

L
(Bemben, 2002). A7]5H G4 H2 AWl tpidke] S oju|A & olut
Aste] 5] #F 2 GrtE o AlgEe= w2l FAde] AN, dHE
ZH] AFg Al H]go] wWo] Et}(Mckiernan, Chiarelli, Warren—Forward, 2011;
Mitsiopoulos, Baumgarther, Heymsfield, Lyons, Gallagher, & Ross. 1998). 5
7FA o R 2F3PdHE G A o ® AMESHy] 1 ste] vlgo] A == A
o Q7] wiEel HZ AN 2SFHIE o] &% AL FHo] HWol &
w3 JtH(Hodges, 2005; Takai, Katsumata, Kawakami, Kanehisa &
Fukunaga, 2011). ¥+, Strasser, Draskovits, Praschak, Quittan, Graf(2013)%

S 2 A Abole] Zhom A whEb 253 92 A A
3k =829 7 (thickness), YH](width), @ 4 (cross section area)s THY
& SHA AAZ 25T S Foke] AIZAQD HHeE #3HAQd SR

Collection @ chosun



5ol 259 A5 (reeducation), %

4 9ltH(Mckiernan et al., 2011; Mitsiopoulos et al., 1998).

=

=

el BA el

=
=

—_

o
Gia

o

P

S

AL AT AFE9

7k €]

=

Tor

)

?_

B/

upebA

1, 2008) A

o]

7= 43 FHlE

=
T

HAE A
AAH Wingate Test), A

-

puy

E

4

ko)
A

A
| Al

[e)
(e}

’

&

=

AL, 2016;
23t A

=

A= A

o|t}. A

=

’

31

[¢)
34 A4

of| AT (2}

3 o}Fo
2H(2014)&
2. 479 &4

AFA, ol AE, AFE(2014)9] ATl A
AT

o

[e;

R

K]

of
K
v
.EE
o
oF
o

00

o] At}

®

Hr

=

5

Qo) N zARE AA

1€ Aol
1-1. gt A% A%

3. 47714

Collection @ chosun



~ ~ o ~ ~ K ) = 2 3 ) Alr
N N N N 3 £ M
CHCEE 22 J) a 5 = ) 2 =
X X Lt X X _ ~ - ~ _ o
! ) T J) ) % E = X % g 0
R S R 3 < » R 5 o
W 70 :]l 70 T o4 e ' ey o> <
- 5 X @ 7 - il AT ar = o
A S T T N - S
s I g I T T @ L7 I SR &
L R S PR ¥ T T T
A S B S O SR R S
A S R . £ - T & A
A E= A E= E= = dﬁm dﬂﬂ £ 3 - (-
3 & o L a &
il ¢ G R il PEE T L 5 (.
7 X 7 % % T o X MT © T T MT
- G AR Ak
AF o . o o ¥ oF o ¥ oF ~
o oF o — W@ oy o il o ~
w N =~ &% ® = 5 = o X
~ ~ ™ N N N ~ T
- A T
= X =g K e 20 e ® 2 Tz 5 xy
. . — . . rl N el N N ot
sy sssyy SRETHT L 4Ry E
ﬁrﬂow:mﬂﬂ e ) i%ﬂﬂwtqﬂ W o
T T R E T RT K T2 T T3 o T o
“epar oy Cwawe Bx¥ Iiwsw i wiwo S
fpF XT AT RBT XD K ol ST 5 T 3 T o T o
T OF 7T % N A -7
N N

(posteromedial ) ol =

Collection @ chosun



Ar

S A TALY Y
Fo 37 289 FA

Aol7k Y& Aol

o= Zkol7F & Aol
5—1. st gA%= AF7]

(posterolateral) ol +=
4—1. gt A= AF7]

T

4—2. g8t @ = AF7]

4-3. Y& HHE AF7]
4—4, 3 HHE AF7Y
4—-5. 98t HAZ AF7]
5-2. Wt BAE AF7
5-3. Hgt HAZ AF7]

7Hd 4. 98 "HEE A
7t 5. dig HdxE A

Collection @ chosun



FAFe #A 289 FAL

o

7Hd 6. Higt "HEAE A

RANAAY, FALAA, TALY B9sh Ao] Y& Rolrh.

6-1. theh BHE AT SEnsh v gAY

-
R

FA] 5o A

)

-
R

b 2ge) £

)

6-2. 3l HIAE AT SEuZs v g5

-
R

b 2ol %

)

6-3. theh BHE AT sk v gAY

4. &o1¢ A9

skl A lahgit.

T

Ein

3

b2

T Hgae), AF 7

==
=

T3], A

3

3

EEES]

RIERESE T

S

3)

b,

S

o), A EEE A

Prow TR

A, usge, 9%

bt

s

S

4)

FHOR 39

233 A3 gt A 47 ol EAE

<

T 7
Flom, 18] X%

S

el

Collection @ chosun



0. o]&34 Hj73

3

71 %

1) 71z AY A

H

2011).

Axre} A AL

52

A el

7]
1999).

2) Ay 74 84

(1) <A474

o

A v dEmE =7A Fon

4

o

Ho

2011).

1}
v,

N

~H

3

o

o

o)
o

)

Collection @ chosun



(2) A7

A
L

17 o

= ==
= RN T

¥ =

1= sEoz HHrH(ACSM, 2000).

S

3

<
T

?_‘I__

E

]

A

es
o

o

2011).

1]
T

(3)

e, gasbER el @77

s

=
[€)

A

)

2011).

)

B

& ARk

Fueolg 7

o W37k of

& [ =5
T

S
)

2011).

1}
=,

N

~H

3

=

jant

o
;OO
‘Mu_.o

=
i%e)

Collection @ chosun



0

A

6) ™A

EXC
Sl

=0
==

71l M 9] AR

&

=
i%e)

2011).

1}
=,

N

~H

3

o] HTk(

0

o

e

~—

Jo
).

R

¢

o

o

2011).

Hlo

meo
0

e
®
o
=y
o

e

,mo

10

Collection @ chosun



52

5]—3&1;&1

3 A

stoh (g A1, 2005).

2 (Capacity) ©] &0l Aole= tha E#Y

AdA FFAATE Fakaad 71l 9
0]

-

R

514

19419 Agoz AAHJen, o
$] (anaerobicpower) 2t aL

-
kYl

R

-

R

j

o

w3 5
o ol itz

8ol
=

=

R

ole}

¢] (Power) ¢}

)

=
LN

t}(Green, 1995).

2. 37 FkaA 99 (A E)

3] o
Ak

=
T

o
U
_/’:
_/’:
E'_:lY

=
o) o o W
B o
Jo Jo B o
Yo =
Mﬂlr of ofp S
fi%o) —n o plo
R A
o W T
i W . M%l i Mfm
X F =9 NX o+
Tz 2N T2
T FE 407
F w2 M L%
B X o) © M X0
G W_Mv i~ b= "
p T T T
< o % o ar
Wrm Ko ol _Hwﬂ Jo
| &w w Roxo
BoE X Ty
ROW oz o
o T o= M 4
oo P o X =
Fow T o
7o o oo F
o o
Wode Mooy T <
o ~ X _ 9w
O y wOW
% o oy Joo o
X = ok M
Ry =R o

1981 o]~}

(Wingate) 7204 s AApgos A% 948 42

-

Fell A 30% &<k Hoj

°©

el Wingatetest
=]

(8 A1, 2005).

R4

ko]

E

SHAI
Al

°

o
.6]

K

PN
T

_g]

7 o 2311 ¥ (cycleergometer) ol A A

2) |A°1E AA}

o
=
=

ol
Collection @ chosun



A7, 2005).

Wingatetestol] €3k sJitE W 56

ol5Ag 6mE 7|Zow HilE AS ol &
3= ojdHol9t oJAe A= 0.075kgl =
Holl A AAsoh (A, 2005).

Collection @ chosun



3. 3¢ ABA

D B3 AAHFMS)

FMSE AAlglor, FMS9] 7]

5} (Cook, 2010).

<)

7]Hko 2

AF Aol war 37FA HZESL 774 A A

¥ FMS+

S

Cook (2010) ¢ ¢

, 2016).

job
{o

Qo] gkl

il 0ol A 33744 =

9]

of

A}
=

=
€]

77HA HI2E=Z T

FMS+

No

E

(1) & =9

)

e

22

0SS

)
—_
0

o

th(e]4d, 2018).

13

Collection @ chosun



15 2

S

(2)

o

el

z4

h=1}
=

the] AAlel A Hg A

ki3

sk Ao

0

o

3

,mo

o

Jo

M
ol
]

)

|
o

)

3!

%

M=

-

R

e emi o A}

°

A

Aoltk(e]s=d, 2018).
(3) A=kel AA]

)

ol

o
o

X
0

o°

B
w
el

I}t E]

A
L

P s Alell gl

th(e]e=4d, 2018).

°

17}

)
'lO

M
TF

)

3!

oH

oW
o

!

i
3

oH

—

oz
A}

14

Atk(els=d, 2018).

Collection @ chosun



2) 53 <A A (Y—Balance)

Far AlA) 9

S

ol
HH

sl
han B |

ok 9% A4S A

0

4
o

,mo

ol

el

HAl ARA

)

W

Eds

4 o]t} (Cohen, Blatchly &

Gombash, 1993).

A 43

A3

N

gol ¢

j

o

st7] %= ok (Plisky et al.,

ol A]

=

ThaL AA]

}

o
pud

}st}(Plisky, Rauh, Kaminski & Underwood,
15

A =g AL @A =9 Y 7

gHA]A oF

°

-
X

=

Bl el
2006. °]2% B4 M HAREA A AT
H Aol SR HojXa gt

==
fL

17}

)
'lO

2 ARgE ] Ak(o] 524, 2018).
o]

o) 214

-
it

7

=
=

PN
T

_‘|

o]7} 4cm ©)AF zpol7F YENES o

6.5u)

A
Collection @ chosun



Zode Tl wiEl zte] & F e 99Y EE F fle 9de=
ol AW, Rzte] E5 F Ae F99 S8 ML B F fle 99
o $9E ZgWE EFIU(]5E, 2003). /M= A wet i g
2A vERAl Hu gigF 20HzolA 20,000Hzo] F3k4 ®E 7HAH
20,000Hz ©]/de] T34 & e
ojuf Ayt A ol AP #y, A8, FIAE, $A Eve BAEE

52 ARSI, 2009).

i

z_¢_‘u} Zj/\]. HJ-H—]

z4 o] WZold zgvtel WS J|=se] Ao ARTEE B A

e Agent & 208 PAS AR so] A%
% e

Aol & (echo) & ¥ &#35h= H

S AL, 2009).

Collection @ chosun



SER
54L& < 1> #2rh
Mean=SD

o] g2 .
= o

Z o
5
;__’:

[e)

Folom o3

T Rk AA

23

=

=

2dzt ASUE 47 ol AHS A KR T
=4

&

Il
s

o]

oA Holg wekow A, A
BN

o
AL &

=

=

=

7}
AT o
7l ol Rs

Aol Al
o) 34

1.
ul
=l
1.

=]
L =

=
=

-
st

11)

11)

(n=

A

%!

-

=4

172.3+3.7
69x£7.7

73.8x12.4

176.9+5.81

A% (cm)
A5 (kg)

16.4£3.1

16.7+5.4

(%)

W

=0

H

A A

17

Collection @ chosun



2. 4944

A

b 2 5

S

il o=kl Al

As AAE 93
Al

9]

A A A 7] A 8+

2

A3

=
=

biet.
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o

!

m
=

—_

I 27 olZanEe] EE Au|o

9]

_ZTI

!

=0

) FMS %2 o] g3t 3744

9]

}elom, Y—Balance ]

A5

b,

3

<1d 1>

A

244

0
— gl
K oF
rd wl i
) ! #r 0. 70
oo | 2 o | Fa i
[ = ] N H 5 -
— “H ﬂ 1 nd H_D - 7] ) L_A ﬂ_u_ B4
Aﬂ I ] o ak il mr T _|_ H
=] _a . I !
.AI N A o] fr K0 al 1 o
) o = ul _
___._/_..A_._. 7 Hr T .A._:._E. = Hl
Rad| | @ L o g > o
52@ il v fof wmﬁ i zE
i . @ __l__”_T__. T 30 | [ W T m
u = g [[lE]] R (] R @
R 74 |2
o o m o
H Wl ||
= = a
50 N
P ¥l 70 0 < - 4
P2 <0 0 0 ~d 0fr T
K K -
= 70 = oy Ar Ao T4
K 0] 0 = < _._.__”_ _.E
< E] K kT R <
a . v p K1 okob| 1| &
T ofn K0 o 2
K

T
—_

;OU

TR

18

Collection @ chosun



2 AFE 9% A e <F 2> 2k
%2 SHET HE FgE
25 R L! AE 2 Az
A% (em) BSM330 (InBody, Korea)
Az (kg), AAYE(%) InBody770 (InBody, Korea)
AbA| 22 (o) kg) BS—HG(InBody, Korea)
A FH (S EL o7, 3/60%) BS—SU(InBody, Korea)
=
A (o} S5 ko2 37, cm) BS—FF(InBody, Korea)
s (A xkE el 5 7], %) HS—3—1B(InBody, Korea)
UHAA(10mEEEE 7], %) BS—LR(InBody, Korea)
S =28 (VOsmax, %) High : 50cm
&2+ 57 (mm)
S o =5 = M—Turbo Ultrasound system
S H5d= 57 (mm) (FUJIFILM Sonosite, USA)
9] &3F T4 (mm)
Ak . Lode Excalibur Sport
SE= AAA ol 23mE (Wing gate) (Groningen, Netherlands)
o . FMS(Functional Movement
s FMS 7154 2 dAA Screen Test Kit, Functional
o1 A (QAHE, s8] <gkeldA]) Movement Systems, Inc.,
USA)
Y—Balance test(Y Balance
= YBT 524<t44 AA Test Kit, Functional
Qg A (A"

Movement Systems, Inc.,
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QA A4 54
A%

=
=
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T ™o 2
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S ©® ® X o
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n : rl _z__| .ﬂl
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ST i Ton o)
=T ) o EE
—_ -~ —~ o .
xo ™ o T T =
<4 o.DlTu o o ~ %O
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o) ” £ = o
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NroAr o A o R
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2) 71248 AA

(1) <4

1]E

o
uifa}
)

N

o)
&

N
B

|

=7

DY B

2ol wp=A A Aol A

= 15°

2 49

N

el
o

o

0

N
Ar

o

, 0.1kg

50

[e;
M

—_
o

Ar

!

—_

co
o

Al
o
E

) rl
5
ol

de 2 7 Sagrt< 1 3>,

(2) 2AF9

o] §-3}o]

W < 4>9 28 AF 14 ANE

10

[e;
M

AHE=ZE o] &3}

-

e
=0

o

g H ol A

SHEoll XAF= WAAA S el Al o] 47}

o
it

il

B

N
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Ar

(3) X

BS—FF(InBody, Korea)¢ $

mm,l
o
e
nH

M

0

ol
TH
B
I

™

o

o
B

—~
10

0

X
Ar

o

FRAth<19 5>,

7] &3]

(4) =¥
st e AxtE] dewr] o s Z4sdnh. Aty Py

B v

el
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e wpos st At T oy

& o @A AR desr] 54 vjEe] 2 okE AlEAdel gty Ao
27] & Hol 7 Hy " #s AN 23] SAske] Ao

AL 10m FEEE7E A5 wet @t AA Gz Az
=439 H(BS—LR, InBody, Korea). ZoJzxtE 7p53 ma A 342

Qus shgor], & 28 4ol ¥ F4 £AT Asst<a

23
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(6) AHAT4

AkadAEEe 97 918 YMCA 2% AALE olgdo] =4a)
Py e gtk Ak dEE Aue 54718 Agshm AUt oy
(<100bpm)E W7HA] SlApel grol FAS ABh AAGE AF AE
NFE00(305)9] 2% v SolM B 96812 RFoI MERE uhae

_|>~I
>,

ek vras e 2 e BE 38R AAstes vk AAPE Eua nhe

4
gl N FAE AT S UES Hu $F TR AYH 528 /v ¥ 18

= 70.597—.246(AE)+.077(X )= 222(AF)—.147(1 57} 3] =7 Aubs)

a9 8 ARATY 54

24
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2 AFE & 259 T ¥WIE SA5e 2 253 9 JAEEA
E o]gslgrt. =4 AWM= M-Turbo Ultrasound system (FUJIFILM
Sonosite, USA) ©. & 13—6MHze AEE8=x2 A&y, =4 W3 =olg}

e

= oAt BUEE Ba A7 ulol e wmue] psaAn B A7 §
e s AL nA BIHES dgon, BU ANNA F4S A8 B4
AL ol gatol AP Al BAR F 59T S} A A 5

2%
g A WA Ade AAE FrAlEkaL shxel dS T4 wden g

(rectus femoris, RF), W& (vastus medialis, VM), <53 (vastus
lateralis, VL) 2.2 F 3719 <FS SR oM (o] FX, o] &%, 2019 ), 5

A B FZ3 =H AR S <F 3>3 g}

VM

VL
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o g 9|2 g
(rectus femoris, RF)  (vastus medialis, VM) (vastus lateralis, VL)

26
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4) Fa 255Y AN A E)

2 AFE O HElE AFVAGTY A FAkA dixbeEs gRls] 9l
o] ZAHA e ZavEHE ALEste] YAOIE FAkA T8 HAALE AAslh &}
A7 o 2am ¥ (Excalibur Sports, Lode. co., Netherland) & 9]

A $EEE AN 0evt 2k 54 A S@AE S0 9ol 9l

op
o
ol
N
b o

= dZxnEe] Fa s 483t (Evans & Quinney, 1981; Kaczkowski,
Montgomery, Taylor & Klissouras, 1982). YACIE TE2EZL 20% +H|

TEs At 302 3t Ao mHoR Ay s shlu<ad 10>

27

Collection @ chosun



5) A3 <A AAHEMS)

(Cook, Burton, & Hoogenboom,
Bt 37H4] F2l | ~FHE (Deep
Squat), 35 2% (Hurdle Step), 212}l ©14] (Inline Lunge) & A|gslo] 54

N}
o
o
NS
i)
I
i
i)
i
i
e
o
30,
rir
S,

O
HH
L ofy

& sler ' 11>3 du & 549 Ve w4 54 W dAs
5 Gray Cooke] 7Id& A¥AME ol&akAth(Cook, 2010). W54 4=
drgstax A9 s #FFstel 399 AL 7HEMS Level 1 ool &%
1 5(2015)°l °ls) Aeje Friguos s st 7 -
= Aejeta FrF =5 b Hue) At gt B g vk vl

(A4, 2020).

Q
N
N

|\
2,

e

o

=l
X

HAMYE (Deep Squat) | EAEHurdle Step)
=3 AAY(2020)

21221 X (Inline Lunge)

% 11. FMS #HAPEH

28
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6) 53 AAA HAFH(Y—balance)

=4 AZ A gt vy 4ol (ASIS — WS BAMmZX Ag)E EAL=
54L& star A7t Al YBT-LQel digh A7 A5S Fw3] ssict
AT A o5 SA AH Y] Zhed el 3 e MM H53 959 A
W (anterior), ¥ W35 (posteromedial), ¥ €5 (posterolateral) & >33t
T 67 BEe =g AYE SAs60a A olF A o 7|H5E AHEES]
om, F 23] FAste] Hi FARS 715U H(Cook, 2010). AA|g o]

=
T TH AAER Eote Al Fetd Adm Feta vrl SAsH e (Cook,

2010), thg <18 12>9F 2}
B oASFE 93] Y Balance Test lower quarter &2]& o]g3sle] &

AN AsE A3 S0 EAD, 2020).

Etg(arior)
=4 0 GAYG(2020)

3 4. Y Balance Test lower quarter =2/

T4 = [(A% + Y UF + 3% 95) / ( 3 X Limb Length )] X 100
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il
do
o
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kit
i)
rr
of
By
[&

3 BEARGSDIE AEHGOM, AW 1 FolT AAH A

(independent) t—test AS= AASAT dist A= AF7] AFE9
[e)

W
Ho
1o
—r
N,
Sy

2
)
2
o
oX,

offt

2

r o

o

oX,

o

B

i

¢

4
WA AR BARENS AN

AA AmAe] mE & freleES p<.06= AAsT
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gt BlHE AF7] S5AG v MG T xAYHY] AF-aclel &+ A
oo h3t AF}E <F 5> <28 13>3 o] vEth M HiES
38.904+6.032 UElgtow H] $FHAFE 36.5046.242 F 187 FHF o)
7V AA YEhYA ko, FAIA fojust Apolx YERA] 2ttt
¥ 6. ZATY 2] Ay}

Tt LS MEF H| §-4=A 4= t p
SA T (3]) 48.454+9.40 49.00%£5.69 —.165 434
A (n=11), H-$-52dF(=11)

A9 1

49

489

488

487

486

485

A8.4

483

482

48,

gt Bldx AF7] A v A v xA g ARl A
2 zpolo] Wi A= <F 6> <2¥ 14>9} o] YElgth A Ht
S 48.454+9.40%2 YElFom™ H] 4XH4= 49.0045.692 F 1HZF HA A
ZFol7b AA YEPGA] gkgko, FAIA fou| st Apolx YEREA] Zdrt

32

{“/Collection @ chosun



T Sk M) §- A5 t p
<4 (cm) 8.56+7.88 11.094+9.35 —.685 .588
$-FA4(n=11), W54 4(n=11)

[ee]

(s3]

I

ra

gt HElE AF7] $FAeet B eFAFe] A Ee] ARl FAA
ztole] et A= <x 7> <19 15>9F o] vrERwT

G- Hhe 8.56+7.88% YEIRO™ H] $-FHFE 11.09£9.358 7
IF3F A AZpolzb AA dERA gokom, FAAH folud Apolw vEh

33
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E 8. AAATY Ao] st
R R S t P
A A T4 (%) 48.04£5.48 48.20£5.75 —.064 .070

$5A9(n=11), Bl ¢4 (n=11)

. -
47495

HEXFE

1% 16, AR Ao At

A7 $5a5e) wFase] AzxAee] ARed AHA
<3

8>3 <19 16>3 o] vhepstry.

TAT HTS 48.04%5.48%2 YEIROH H|SFAFE 48.2045.752

TEE BEA Aok A4 dgrom, SAY FeAn P Holw

34
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2
O
)
i)
1
Y
o
i)
_E

R R O R t P

= (em) 217.81+18.62 203.18%£26.19 1.511 047"

)

* X.05, X5 (n=11), H]$-FX5(n=11)

220
215
210
205

200

195

st BAE AF7] A5} v 957 T 2AEY AFad &Ey
zpolo] ek A= <F 9>9 <9y 17>3} o] vrebt)
A FAe 217.81cmP YERGOH H|$-F=AFE 203.18cmE T 1e

FFFEACR 1dem HEO Apol7t YERR oW, SAHORE fofn|g Xfol7}

35
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B

10. W34 Apo] A3}

S FEAE WSRAS t p
A (%) .34£.04 .35=%.05 —.748 .165

FFA¢(n=11), v]$-F45(n=11)

4

0352

035
0343
0346
0344
0342

034
0338
0.336
0334

o
=

0%

ol
il

A Pt A o
mErids mHE2xds

1 18, A 2] At

et BAE AR $Asel medse] Nz AR NHA
zpole] gk AT <X 10> <1 18>3 Zro] vpeEbgT)
g WS 34,042 YEbgom W $5AFE 354058 F ER

G Apel7k AA yeEhA] ekkow, SAA Fou e Aol upEhubA] &9k

oy

36
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M

2. 8kx] Fakad »9 43

e w4 Aolel o

3E 11 8kA FARARA Ha 9k] xpe] Axt
T Seepales H| A5 t p
#3139} 9] (Watts) 914.98+175.03 738.13%+143.35 2.592 017"
* K05 $-FAFEn=11), H$-FAF0n=11)
o &t 7o
A1 FHar k9] Zpole] tig A <i 11> <2§ 19>9F o] YERTh
QTG HES 914.98Watts= YEG O™ H| A4 738.13Watts=

0 HaH oz 176WattsH £ zto]7t YElyton, EAAcwE foju] g

Aol 7l = Ao hepdt.
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TE A | A t D
1 3}9] (Watts) 576.90+55.86  478.66+7.68 3.616 .002*

K0l A5 (n=11), ¥ (n=11)

700
800
500
AD0
300
200
w
E.

2EmY
mosls mH @t
a9 20. 3k Hit 7Y zpo] A
st BdE AF7] 55 v Fa5] §H2] FakaAd ke AFedd
B 9] zolo] Wigt A= <F 12> <18 20>3 o] YERWTh

=
AL H2 576.90Watts 2 YEFRE O™ H] S-FX 5= 478.66WattsZ 7
F B o R 98Watts AR Aol7t YER o, BAHORE Fou| gk
ol 7F = Ao 2 ERST

38
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¥ 13. A FAkaA AT G Ha 349 zo] Ay
T A 1 t p
As 9 12.20%1.20 1.994+1.37 2.200 040"
319}k 9] (Watts/kg) R R ' .

* X05 45 (n=11), Y545 (n=11)

st HAE A7 $FAee vFAFe 51 Fakhg ohe] AlFecll
g sy zpole figk Aate <F 13> <2¥ 21>3 o] eyt

QFMAE HFS 12.20Watts/kg® EFEO™ B S-FHFE 1.99Watts/kg®=
T 1EgF B A o2 10Watts/kg 29 Zpol7F eI O, TAAOEE {9
v gk 2pol7b gl Aoz UEstt
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¥ 14, 1A FAaA AT & Ho 99 #o] Ay
T7 LS AEF H| §-4=A 4= t p
Az 3 7.83+1.13 7.18+1.11 1.355 191
%4 9+9] (Watts/kg) ST I ' '
S22 (n=11), H]$-=AR(n=11)

e

a9 22, A% @ AE 9 Ao] A

AT Huke] zpolol] tigh A= <iF 14>9F <2

QTG He 7.83+1.13Watts/kg® YEF o™ B
Watts/kg®= 5+ L3t B3 zkel7F A vebubA] ekgke
Ao e WERA] ek

40
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7% ST MSFAE t p

Y 2E5(%) 47.45+7.36 49.45%£6.91 —.656 519

A5 (n=11), ¥]$-F45(n=11)

50
495
49

438
475

465
46

4
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3. 259 A & = 74 2%

gt AR A7) S5a50 nesase] 289 Pl mE Lge] ¥

7l Zpolell ik Ayt v g

5|

16. 283 Aol WE dEA2 FA Aol A

T G- H - t p
RF(mm) 2.80%.36 2.47%.32 2.238 037"

* X.05 $-X49(n=11), H]-+-444(n=11) RF : Rectus Femoris

et AE AF7] SFAFet v-FAre] 250k AL AlFaQIQl tE A
= Azl e A <3 16>3 <18 24>¢} o] el
FAg Hte 2.80mmE YEEOH HSFASFE 247mmE T 0L
Ao

0.33mm7g%Ee] Ao]7} YvElton, FAHORE feu|g o]t

ol
w

42
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B

17. 285 AAb] we Y332 $A 2o A

A H] 9224 t »

BN
i

o
-

A

_—I.L

VM(mm) 4.31£.55 3.78%.43 2.461 023"

* K05 47 (n=11), Bl 9745 (n=11) VM : Vastus Medialis

4
<&
=
Y
k1
vy
e
~N
o
BN
’x
i
fo
=
o
EN
’x
i,
o 1o
P
dlo
k=)
o
>
X
-
fo
ro
[-40
=
||V
ot
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B

18. 283 AAbl we 953 T o] Az

A

haud

A t p

BN
i

T8 o

VL(mm) 2.01x.41 2.30%.38 1.211 .240

$-FA=(n=11), H]$-FA4(n=11), VL : Vastus Lateralis

FAF Hd 2511412 YEpon vle-Fde5E 2304388 7 1u1H
%

bl e sgtom, BAA felvle Abolw vhehbA ekl

o
4 J
Ax
>
o
N

44
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4. Z3 AR 23

HEAE(%) 71.40+12.39 59.48%8.11 2.670 015"

* K05 a9 (n=11), H$-FHdF(=11)

et = AF7] Aot Bl e-aAdee] A4 Y] AFed F o

2FE zpolo| Hi3k Aabe <F 19>9F < 27>3 o] yElyi

_l

$505 BEe 71.40%E JEhE o™ S AEE 59.48% R T 1EI
TAOR 12% AL Apol7t Yepskon, SAXo2E fougk zto]7} 9l
2 vehd.,
45
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TR R H] S-4=X 4= t p
SHE2 (%) 77.06+£10.17  65.95+11.14 2.442 .024*

B8 ztold gk A=

S-FAR S 77.06%2 YEFOon 1)
THOR 12% BEe Apol7t yEton,
Ao et

46
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g ARl T
ol LERR T

SFAFE 65.95%% F 1Rt

o

s

EAHoRE Goln 3l zlo]7} 9l



B

21. AL A=kddA] Apol At

R O R t P

A

_—I.L

ekl FA(%) 70.60+13.08  60.40%+13.71 1.783 .090

A5 (n=11), ¥]$-F45(n=11)

72
w0
68
66

62
60
58
56

213 29, <lebelEA] o] At

et = AF7] Sedaeet Bl A4 gAY ARadd T 2

gkl AA] Zpolo] gk Ayb= <iF 21>3 <¥ 29>9F o] YERH

A HT2 70.60£13.082 YEFG oW H|-FHSE 60.40£13.712 7
73 HdA Aozt AA YERA] koo, TAA fov|g ztelx: el
A gFokTh

47
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5. 34 AR 243

et = AF7] Aot Bl -eAee] 54 A Aoldl i A

= et g

o o
78 R O R t p

Y (%) 69.90+£4.74 60.18+4.89 4.733 0017

wk 001 942442 (n=11), H]$-FH 4 (n=11)

SFAFet A T4 AdAAY AR F

Y—balance ¥ zfolol tigt A= < 22>9F <19 30> o] YERRLT
G TS 69.90%%E Ve o™ H$FHa5EE 60.18%% 7 Lugt 3
THORE 9% BEe] Apol7} et on], FAX SR E frou|gh 2fo|7t &

o2 YEbst

’

r
Y

48
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T8 R H] S-4=X 4= t p
Y S (%) 102.63+4.34 93.184+3.99 5.314 001"

wk 001 942442 (n=11), H]$-FH 4 (n=11)

3

102

93
96

92
90
88

et BdE AT fEAdeet Hg-sAdee w4 A ARedd F

Y—balance T WS Aol 3t Ay <F 23>3 <19 31>3 To] yEl

skt

SFAS P 102.63%% e H$FHARE 93.18%% F I1F1
YRHo2 9% Awe) o7l ehton], BAMORE foua ol gl
Aoz vpeke),

49
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¥ 24, FHAHA Y T 9= o] A
T Sespaler H] $-4=41 t p
Y 939 Z(%) 104.54+5.29 88.00%x24.94 2.152 0447
* X05 SR (=11), ¥4 (h=11)
s
105
-
a5
a0
a5
a0
75
a9 32. Y WS Zo] Ay
gt HEdE AF7] S5ASe nFA7e] 54 A AR a]l F
Y—balance 49 2|5 Zolo] st Ay= <F 24>9F <19 32>9F o] YE}
pia=s
SFAS W 104.54%% JERon H$FHARE 88.00%% F 1E1
HAHOo 2 16% Jx2 Ao|7F yelwon, FAF02% Folust o]zl 3]
= Ao® YEyTh

{“ICollection @ chosun
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6. A =5 FA w2t Y AT A FALA

o) BN

1) $5A%59 X 2% FA% 3 ARYF FuaY

) 2g Tk

S

o
Avbe ewt o] vEhd.,

I~ =
T=
Eis

d

A

<
T

HAE AR S
TAkRA s oke] el o

et

(1) $54%9 37 24 T AALRA)

831"

.816™

-.358

-.319

434

-.286

-.343

-.391

-.239 -129 557 813"

-.372

“p<.01

RF, b=VM, c=VL, d=HAHE, e=3|SAH] {=Q12}Q1X]

a=

ki3

Foln]

B (r=.816)

=
=

o] Yebgrh e A e WSFE(r=.831)7 9

2

L
a

B2 (r=.788) 3}

=
=

Fre 9

=

Aol Qe Aew YEETH(p<.01),

Tol JdE Aoz yeton(p<.01), W

}b]'

47

3

E
—

Herg el g
e

g

s

47

s

o}

_,
R

0

SHA

ofv]

(p>.05).

51
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L
a

B (r=.788)3}

518
A A

=

F(r=.816)< 2]

=
G2 9
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AE Ao yetgon, AF I B A (r=-.618) Fv]

vebstth, WS532S 532(r=.788), Hid9]
(r=.745)% Fomgt A2l A= Aem Uegom(p<.01), AT T 3
og Fougk dato] e Ao w YEETH(p<.01).
SIS Hu(r=.713)3 Fongt FAFyo] yERE o (p<.05), AT

g A3 (r=—.649)fr g P2 FHo] de Ao YEHTHp<.05). il
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e 166 672" 635" 587 1
f .048 155 116 647" 455 1
g -.367 115 -051 -012  .628 529 1
h -.258 -.213 .029 -.393 010 -5%  -.032 1

"p<.05, "p<.01
a=RF, b=VM, c=VL, d=2]1m}q], e=H0}Y], f=AIF & 2|1oty], g=Al5 & Hu¥,
h=0]=2 &,

et = AR v 25 FAS shA FARA el i

=
o] & Aoz uehgon, WSFL2 AFH(r=.787, p<.01), FH I}
(r=.672, p<.05)¢} ok Q=4 A= Ao YEET. oSFFTS £
A (r=.688, p<.05)9 BFH}(r=.635, p<.05)$} A2 Ayto] vrEbTH
Huue= AT Hun$(r=.647, p<.05)¢} FA o] Yelgow, Hytu}

A= AF I HA9Y (r=.628, p<.05)¢ AA Ado] 9= Aoz e
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