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= ZH(BEG: electroencephalogram)] e 2 UEPATHZoefel et al., 2011). 3=
=z S, Fu tidgo] mebq 3Hz ©JshE §(delta)d}, 4~7HzE
O(theta) T2 eI F2 ZwgEold #EE 1 a(alpha)st 8~13Hzol A ]
dFo] 235 olFi HAFH Yetde AElelAM 7P ol A HM, B(beta)
3 13~30Hzoll A &<, 2%, =9 1043 Z8 Al Uetdth B(beta)dt= 3¢
Foll e} 12~15HzH 9 9] SMR(sensory motor rhythm)3Z #FFA| T 2.2
o] Z7}E& ¥ A (sensory motor cortex)oll ARF UGB ZHd FHIGE Ee 2
7 (motor system)®] th7IAEHIEZ FAFHT D FAS ST W 2y
o] A3 Hh(Mouta et al.,, 2010).

olgg HALHYEE &5 T B2 AolE HoAT &5 A YEU=
U458 a(alpha)st S #FEHY, FAA4LEF F aalpha)ite] S/ B

2 AYPAFAA B Jh(Boutcher & Landers, 1998; Kamp & Troost,
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1978; Petruzzello et al., 1991). =3 Oda 5(1999)2 4% & ¥ a(alpha)3 &
ol 38w SUle e, 43 AHA LEAME Fo3 2olE BT
3 B 3189 th(Petruzzuello & Tate, 1997). 1%

Bruya(1986)°] X.irol 2]&} a(alpha)u}e] EEo] AZAHJAAT #F3F o]
HolA & ¢gkom, Sasaki(1998)9] &5 AW (F2, FatihA 9

219 20%) AFNME FAA FF zelrt dEAl Bkt o)X d Myt
AT dFE &5 § AFZAFAENA =dY A7 U= AR

A HT AT Nybo 5(2001)3 Nielsen 5(2003)°] €5 % w3 FAE
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1. 7I&EAZEF 0 d Y Mg
A AAU(ACL: Anterior Cruciate Ligament) A 714 (Reconstruction) $
o] 7t&EAGEH o] Jol Ut Shelbourne & Nitz(1990)7} 78 WA AGZEAE
BustRt Fe 3o /MEAZEY Y-S AFAHQA ALEH Y WY B @
i e Fo A Ve A5 &
¥z B5o2Y EAE 7| & 4 1o (Shelbourne & Nitz, 1990), =3
AdEA 1 b %ﬁﬂ%%%(Full range of motion) &3} wWE 7|7k Qo] A7
H s& glo]l A7), Iy 232 FEOE X7V EAE & F A "o
(Majima, Yasuda, Tago, Tanabe & Minami). @A AEHAHL Har 71&5AL
Z2IHE Tl A3 2 #H VsH E55Y IES ER= HIFO] =
obA 3L JATH(A AT, 2006). Demaio 5(1992)0l o3t 7H&EAZEH 0| JS 33
o7 FA AF3s Aol =] 2 4 don, 7] we ZHIES &
T At B33 tH(Shelbourne, Klootwyk, Wilckens & DeCarlos, 1995;
Shelbourne & Nitz, 1990; Shelbourne, Wilckens & Mollabashy, 1991). 184
Z JMEAZEG oY AFAA EAZBEG oY T F7)o] TEo] IEEYO
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o] A7} A& AL Ak E=S A& (Reconstruction) 5o A <l
el Aele Axstn ol¢laxity) = HUAAT F& F 8F7A 2 A}
(Necrosis)2t 2 @ 4J(Remodeling)s ®H5dk= 1 th 3}(ligamentization) @ /do] &4
St7] wiol AAQITE Fa A, o]$kx Wolxl
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£ Ae 2 5 Ak med 44 99 $F 5HL 4 SR AN

=89 & AA Ak FtHKnapik, 1983). TE5A T FHFAME FHH &5
SR W2 FFEAE FFole d 5
Z¥(muscle output) &2 ERH, S5 2 FFol g o] g 49
e g3 £x9 #AZ EATEHEl & Bethoux, 2013). 1 &8 F9 st
peak torque®]™, #£(30/sec, 60/sec)ol|A12] Peak torquew T8 J/fHoZ, F-
114:(180/sec, 240/sec)oll A1 9] Peak torquew I/ o 2 sf|A =, vizrtx] 2
TAFEE u&o e £43 Huxgoz wEFYS w A&H= torque
° 2 #f Ao 7} 3tk (Kuramoto, 1995).
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1 9\}1\9‘3‘1, %‘é?}‘é AH| = o]%%} x}%lﬂ E_a]o]%]% Z=ZHA E=RA] Egﬂo]u

& Siegal, 1978). ol21gt AFES 2474 #A wistel wet s el TS

s 1z Edold Wy TEy

A
B
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rd
Ho
flo
offt

©,
o,
[
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e
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e
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v

fr
-z
v
rl
X,
Ho
Lo
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o
o
2
i\
ol
rr
e
X
1>
o
ju)
2)
o
>
>
oo
i)
fd
¥2,
=
H
=
©
@
T
5
%
e
5

1w
et al., 1976; Johnson & Siegal, 1978). 3t <2 (strength), I%](power), <A+
(endurance) T S 7t&ANUA, F 7, +F A&l AR F52H 2

FMH/Q %)Y & HlEF 7S st vlg &3Ho|th(El & Bethoux, 2013).

ge) FAL BRI dud Jow Ax FAe oF
gA2A AET 97 B BAZA ARG Foln drdN RE

]
™
do] AlFETHHugh & Logan, 1998). 1A F41& 5§E 715024 283}
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of oiaj
s 72 727 ALY AES

]

kel
=

Fal Zolal WA

s

il

BIN

Al A

SAbE
TH(Greeman, 1996). <F
WA

$itH(Henry & David, 1991). 214

H

[e)
D

3= 7]

S

ol

Ao 71Edeleln 3otk (Broer, 1979). Al
gate] Hutz A AAE

==
5

I

gl o] th(Akuthota et al.,, 2004). ©]¥

[¢]

d 9]

&l

s

g

< Al Fgh(Adrian & Cooper, 1989).
gl

T+

=]
T
9

Bl

[¢]

g 7
al

}

2

o

o))

R
o
)

bo w9

0

P FA

S

o YW=

Zo]th(Bemis & Daniel, 1987). L&A (hip joint)> #FZ 79 UEIFFZ 7o

5 7]% 3tk (Enoka, 2002). A

el

o] Abdominal muscle(&),

), Gluteal muscle(:iE), ‘5l Diaphragm

J

Pz
=S

%ol Paraspinalis muscle(-
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A7, Az Fosoi(Adrian &

A o)

AAA &
of A1A9] Stabilization(SHEHA71E 9

o))

—~
fiTe)

IEx

Az

W ohe), the

[e) =
le?:]r'ﬁ' ?J-E

=13
=

1%

I
=

Cooper, 1989). &2

et

Fe %

S

el
oH

—

o

(Shin, 1998).

249 B A7)

[¢]

2Y3tA Fth(Richardson et al, 1995).

T
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st
]

Jo

ol A7k

el

o))
L

=t
_&_l

24 Wgoln A9 T Zwsl 2o

o] Ao}
G

S

]

NV

314

ojFe s

H

ol Z

7
B!

B

o 27} @A #thGreeman,

&l

=

o A

=13
s

e

~

714 "Bth(Hugh & Logan, 1998). &, %=

o

Q

]

W7l Uehd AX molsl Bri(Hugh & Logan,

o] AW o)

.}E]-HOP

%

l

o]._l,:_

ok
=]

Aot
1998). wEtA] of

H

-

ok gHck(Yu, 2003).
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4. ¥3e) AdH E7
HAZEE EF0 o TAHE H7H AT Hde B AFAE
of oJsf T o3 FAA FI 3 A
Be HodTrt AAET 3 HIATFE 4] W] 93 Alx
2, A7 e Wstet H4F xS 7% 2 AA
Bailey et al, 2004). 3 ol SAH= Hute] AHEFL F 1~60HzS F3}
o} 5~300V(H T2 20~1004V) ] HAAES Uetdn. Hoe oud dWe &
olfl= Aol ofdgt ¥ 7153 waEs Yedle Roln Hnt o wWaEs F

2 g}, ¥ BA 3 we A8 5ol Ath(Claudio et al, 2008) 3= ¢
T Ae A HY 75, HY S5 d oy ¥ dFFEs e
AR Ax2= AA HIPSAHo] FHE o|F UtH(Crabbe & Dishman,

2004). 2y FEwHT] HAA FHS HAH S0 o3 EEG HAHET of

Z2H9 AHAh IFFEF WHEE AE3tc Funtional MRI(magnetic resonance
imagine), WA EE=FS ol FAsk] FAAY o] 2 EAsH= vt
Kol Az Y3 PET(positron emission tomography), CT(computer
tomography;, Z4tsteFEF)e JFAAGEH T oA A ol U
(Deslandes et al., 2010) ©o]&s HH2 Mo HJ glo] ¥ &5 JHE HET
T At AAe] AN fIMRIY PETE H 9 AAHAS AFH0E FE9

2}7HAl Zet7] W&ol EEGeF MEG AAME S5 #3 Ad3 W=

EE
HU

Slom, EEGS MEG A 5 MEG A= vl 7kl AL M
Baf el & oS Holx ¢t EEG #AA dwrdez AlgHu o
(Crabbe & Dishman, 2004).

Hoke A7 AFAEE Sof A/ 452 Ho] A BhHnAS
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TARE AANLZEES W78 BF5S TN ST N5EY WA A
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He] AHeet gEd AAFALdT 2 B AATEE A2 goH(Enoka,
2002). Hute= A Je AFAEZES] &5 o) WFE 4

4o ABMEEFC] &F A TAste H7H AE FAME ABAEE
A e AWE FHAM FHHE FEAY AlWS ALA(10mV)F AG A
WA A -80mV) e TS 7 $AIEHA
& Hue dHIds A AF AZEY AWE A9 tiREs YEY
A1 & o]t (Claudio et al., 2008). ¥HI}E FA3h= 84

2
rf

SHoh(Hall & Petruzzello, 1997). ©] &

rr
rr

I3} (frequency), X

N

Z(amplitude), 91’d¥Al(phase relation), X (distribution), &3 %] (pattern) %
& (wave form)so]l Utk Y trough®t peak Atole]  THH(AZhHE
msec(1-msec-1/1000sec) & WEFU ], A&AI7HS F=7](period)et 3t=dl, T34
F71H o w BAs= gFo] 1xd WEFHo YEW= @9 HzE g AH&sta
ATHHelena et al., 2007).

AN HAupe= AA A, A A=l iy A E7F FobAd Bt AE 7t
Ha ojgko] W a¥} FFo] BolAWA g2 FH Ao o9yt S A=
5§37} & th(Kraaier et al., 1992). ¥ Z X SH == Hue FIi4 g9
of walx 3Hz ©o|3tE §(delta)d}, 4~7HzE O(theta)¥}, 8~13HzE a(alpha)vl,

FEt dubFow Hae SA4L 3= FAEUAY

T2 B, = e £ AH oA dUetde HitolH, ot Y AH
U gre] o7 A e e HUAEHY W Bo] Yy avte 749 kH A
A el yetved 1189 2E

e AN Y

13~30HzS B(beta) W2

fuj
il
=
o2
ol
rr
o,
0%
>,
i
A
2
¥
o2
tlo
do
rﬂ
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Petruzzello et al, 1991). =3 Oda 5(1999)2 % <% ¥ a(alpha)d &5 0]
TARAOE FUrER e, 434 AdA FEAAME FY5 AolE BT B
313} th(Petruzzuello & Tate, 1997). 134 fFaka

Bruya(1986)¢] H.iro]l &J3tH a(alpha)3te] ddo] HFE AAT
HolA= %o, Sasaki(1998)9] & A=W (R4, FAEA A, FALA
29 20%) AFANME FAA FZ zbelrt dEEA] Fskth o)X E A3t
ALY AFE +F F AT7AHAENA =T AL Ae A=

ARk HZ AFA Nybo 5(2001)3% Nielsen 5(2003)°] &% % >3 FA=
7t WstE Holu olgjd HABEAEE ¥F F 2H P SoleEta B
sty SAA 710 whel SAA Fo3 Zelrt vk Baskdoh g A9
i A5 W29 a(alpha)de= FAGH S HEE 1§ HuS °f &F
dgoAM && Fol= ALZ S7HE Uehllthal B8t (Crabbe et al., 2004;

Niedermeyer et al.,, 2005; Ogoh et al., 2005; Bailey et al., 2004).

1) § (delta wave)3}
Fo4 0~39Hz)Y F9S 7D don FERY = dAEA odn
100~200V A=) FAF oz Ax EFAS A5 FeE Jepdch vole} Aagl

ol =d T Uehur, F4 4A A4 A e HF:E, HE T BH

2) © (theta wave)3}

FI¢ 4~79Hz)8 995 UEH 28R FFHG SFHRAA 7E
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g9 10-50 A= IFoz HZ MRS Holw, ofdele AE
5~7Hz®] 0317} Edsta 604 oo @AM = BolAla dnbzow Zg
A de 54 A Bt T 2 Felge 9o, B3 vhgo] B
02 293 Ao FHUE onishe, B3 2L olnAE Fusa 1
A G Ader A@AY 74 Ao JEUE thetasbs Fo)7H4S
NA BANAY ololtiolE AFeT FxA Yoz AANNT. AT T
o AR Hojde g

& Silva, 2005).

3) a (alpha wave)3}

o 8-1299(Hz)e A4S et
Hg F 7P FAVE He SEd@ Aot 28R e
2 71559, 10~150V =] AFS et S5 =
=9 av7b Z& yeud (3 sy Fo A AlnE & o I AgTF
b e, AeAAY FFAE Fs, BAAECA Eo7b] A A 2A, sk
I’FEIE 9 v gtk (Niedermeyer & Silva,

=
)
ol
o
r (%]
Lo,
o
ol

, 714, A E 9

397 FEGoIA

@-\ﬂ

~12Hz, 20~50N A

o
=)
rot
N
o,
o)
ok
o,
o,
=
oV
N
fl
o,
M

T

4) B (beta wave)3}

FIFE 13~29.99(Hz)9 995 HEH dd4E T veus 28 Ht
S g oJAbEd, =eE F8, A
A 71253 5~10)V e e AZS Btk 1A AY AFHE AT A

= AA A FE 8 YeEbdth(Niedermeyer & Silva, 2005).

7~

5) ¥ (gamma wave)3}

FoprE 30-50(HA F9S vehle 93 9oz Bel, TR 3T 2~
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(2003)-

o] Z714
27189 FFs v
];H)\]- =4 ?](j

FTAAZA 2]

129S

(£ 3).

FAAA A 82 2e2]7], wid,
AgellMe A7171gd o229 HFdol
g Bastgloh el JEA000)> dY EPAASF
s wpel e 253t FHAAE SN, 471498 &
o2 Husg

o
iy

7171

A4 o = 4 2 7
- AE FTlol wEk BEglE o] 7HA(40%).
. DeVan 147 A A EANEQ Ht
et al e 4= A B e gAE 50419 A
Hoh A3 o A ZAETH10%).
B2 Oy E 549 test-retest
cobE ¥ W
39 (26 &
0 Tan et 2913 =9 a9d, onkHel - EYy dubFQl Oy Y HiEs
al. o1 2 otg, BT ou 9= A
AR BA AT B 1HIE HRE9)
299 HAees ot gtk
42 B o], 7], EFA, A - 9X By e UeEY #Hol gl
5 Tan et A4 2w A, BEY a9 - oA B2 aerobic power index9} #HH ¥
al. (26 A, ¥, 10-RM, A2, - ¥ FA4Y AL AYE dFoA
16 o2} ko) SlEw3d7] T frolabAl kot
@ Sy Be(d HaES 1708 o)) Hl&5AL3BAE ol B9t
4 Thoma R 77k 9 98k zpolE UERY
s et al. ;X}; Eo AH45-79) 9} 3 S(16-30) B8 Aol & xpolH e B
JFE (@)= vehd
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54, TjE{xjo] AHA 3

==
a1F Sl A F(kg) 21 Z(cm) =%
EG 2140131 6189+8.76 164074326

G 21204154 57944645 163871263 e

Values are Mean * SD, EG: exercise group, CG: control group, Rt: 22

TEA S Cybex 770(Cybex Norm Test & Rehabilitation
isokinetic dynamometer, USA)< ©|-&3lo F&9] 4959 <8985 SHsIAH
JJAAE FF g FA & F edE  FAHFl delumRHE
(dynamometer)d] 353 A =E H
S Al F HAAESQ £3-o] ofd & AAFHI FdEHE AE WA
et tE R} TSRS AT & 3t
Aoz FUs}A A ~EF(strap)S
Atk AAb FAeHd TREZS ZAET 60 /sec, 18

0
F ol Qojd I = Hu) 29 A, TR, AF2HE AR
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—

(1) =4 o](Innominate measurement)
93 7]7](Shimabzu XUD150B, Japan)E ©]&3te] Agddld=te] 2
A ¥ WA ZF(Full spine)E #9332 Gonstead(1980)2 #4135t H Tt FZ U

TEY Al 479 HS AL oPL oloM NFHL WYY 3T
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(2) =144l (Sacral

Az vHl S

BYsii e Az

ala measurement)

A2 bg NEQ A Y 95
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(3) A=y ¥](llium shadow measurement)
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SIREREE

HuEAL wEiRH 20589 X @=-fF%(monopolar derivation) 202
Hog SAsAen, 10/20 A - =82 (International  10/20  electrode
system)°l] 9J3l ZFE|Z 207] X SHAFS FASAHTE 4). S Fvle
H2rsl w5} = A 28 ¢ Neuronics32 (32ch Digital QEEG, Korea)Z Al8-31911
Hu7)15 AFS Fob(artifacts) o] E91o] e HAHE HIIF 102 oY AL
ARE W SAHE AT BE AFol dside Glass 4S54 7|(EZM

5AB)E ©o]&3l9 H7IAHFgS 5kQeoldtE A3tk 7]F % T (reference

i,

electrode) A1 %3 HE 5, AT (ground electrode)> = HAE Hell F
Zetth AHRE ASES o2 =5E HAFHY yza dseln, 3R
AEATS HAssl7] 8] 94 g2 H& ol&ste #Hy XWY olEdS
ol & HA AT H9dE HFE(ElefixZ-401CE, Japan)S &3] F23}%
ok Eg BEE JAHT fo] AZRE HolFoEZHN HAFEo] Wy =4 &1
e F IAHHEE AXsAt 8" HIAEse HAIZE Holy &3
2 A A EEA (time series analysis)ZZ 13 <] Brain Mapping System< ©]&

of HelHE FstAd. E3 Ho A7FH 4

Biopac System Inc, korea)Z 50,0008] S33tow, 202 FE v 3P x}

o] Mu} 2AsE 256Hz AWZY F344, 05~50Hze] EFIE, 12-bit ADH3IH

N5 (EEG)= ¥} Z%7)(EEG100B,

(analog-digital converter)o] &3 ZFEl] AZsth SAHE A8E volE #
A 2% Telescan 2.0(Laxtha Inc, Korea)E AM&3te] 47] H-$](Fpl, F3, F4,
C4)olM =4 E EEG datasS ©]&3ste] Zzto] thyh didutaaels ALtetal
= e Bee dete S AT AEh g5, wE, e fE5el dE &
B Mg FE FU A vlES ALt A4S

e
)
e
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14, 10/20 =747 =) X ¥ (International 10/20 electrode system)
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4) 7HEAZEH Y T2

X 5 7IEAIEEY el 22
+ ¥ =5 Al 3t
FHIES 2EHH 0%
frathis gl 0%
Limb Loading
Unstable Base
Stability Training(Gym Ball, Foam Rollers)
ELlsny Abdominal Training 40
Resistance Training for Core Strength
Speed and Power in Core Training
Functional Training
Zto] 2. HEZ|(Step Box Jump)
ZE T dash
7158w 40
Side step, Z-run, ¥3|2H]
=2/, F4%, 9A
BeleE 2E#H 2

_33_



2. 54 &4

2 AFdA AR FAAEE SPSS SAXZZH (Version 18.0)S ©]§
ate] RE Weld 3] B, FEUAES AEEYT BE ALH A olE ] o

RO, Levene T4t F tests: AAstY T4 HAS5S st o=
AP ARE et 24 e 3 AEAREY Y A - % 2 A4&Eed FEA4
o9, HogAE, e 9 ArE SRS dste A48 ANOVA
by repeated measureE HAASFATH ES FE <H
A7l 71 & TS vA = WA FHetsty] f8te o3 AR A (Multiple
regression analysis) & 7% 3] &4 (Hierarchical Regression Analysis)< A}
43l9eH, dolHe 7IEAEEY Y intervention &5 v A|S7] 95}
MASA (pre test) #Rte®E FAAY. M2 HF FAAYI FoTFE

=052 HAs}.

flo

a
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29 ZET 60°/sec, 180°/sec] S&A 28 W3
| =5

1779 BYAGFES ASABEY ]

LEY AEE 60°/secd] AFTT HU -T2 (peak torque%body)> 75 &

Y AT Aol met 229 F2, FA29] HgdA A s Aol

E}l ©. 1 (F=98.129, p<0.001 VS. F=91.808, p<0.001 VS. F=9.581, p<0.01) 7}& A&
S

Efold M3 AHe weg} Jo 2k BAA Fg Aolrb et O (F=59.574,
I 6. 2EY ZI5T 60°sec, 180°/sece| S5 & 3} (EH2l: Nm)
Time Interaction
. . . (Group X Time)
Trial Group  Pre-exercise  Post-exercise
F p F p
0 EG  15140+2682  189.87+21.60
EXE0'(peak B9 0% 5957 000

torque’body) G 15152:2168 1562942174

FX60°(peak EG 7915+16.16  107.24+1347

ek 91808  000% 3125 000
torquesbody) GG 75961066 8335921

EG 5241+6.41 56.83+7.18
60°/sec H/Q(%) 9.581 .004* 138 713
G 50.85+8.75 54.3249.65

Rt
EXIS0" (peak BG  10355:2047 1824+1411 549
torquethbody) 7 0007 82158 000+
que obody GG 103601922  10532:8.09
FXIS0" peak EG  5775:1057 88741373 15 o7

A 000% 104208 000"
torquefsbody) G 668541035  6973+1032 O

EG 56.55+9.47 69.73£11.82
180°/sec H/Q(%) 33.67 000 19.508 000
GG 049011087  66.69+12.17

Values are Mean + SD, The significances were evaluated by repeated ANOVA: *, p<0.01; **, p<0.001.
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p<0.001 VS. F=31.25, p<0.001) EAZ] HIEA= Fo3 zte]& HolA] sk
ot 22 7H& T 180°/secoll A A2 F2, F419] HIEAMT TSRS EH o
9 A5 Aol wel FAA wod Aols UERHAL(F=108.697, p<0.001 VS.
F=151.273, p<0.001 VS. F=33.67, p<0.001). 7}&ASEH oY A-F Al wa}
Ad 7+ BAFH #9038 olrk yUEbsth(F=82.158, p<0.001 VS. F=104.203,
p<0.001 VS. F=19.508, p<0.001).
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2) 9t &% 60°/sec, 180°/secd] S&EA =8 W3}
4

=YAFEY] 1253 JHEAZEY

N

A5 F AG 7 Ik 60°/sec,
180°/sec Zt& ol =AH 8 Ade <& 7> 2oh 9 60°/sec, 180°/sec
Zt& o] AFF H9Y(peak torque%bbody)ollAl ZHEE 60°/secoll A Al
2o JHEEAZEHCY A5 AR wet §AF #FolF ZdodE dEia
(F=37.892, p<0.001 VS. F=12.393, p<0.001) 7}&AZ2%E A-F Ao wet Jo
F BAA F9% 2ol YEPHTH(F=23.777, p<0.001 VS. F=9.200, p<0.004). L
g 242 A s HEAZE Y A3 A, Jd
Apol & HolA ogktt. EZF ZhEE 180°/secold Al =, =4l H]
ME 7HEAZEHY A-F AF wel SAA #Fo7 zolE dERx
(F=193.750, p<0.001 VS. F=189.707, p<0.001 VS. F=13.664, p<0.01) 7}&ASE |
ol - Al wet JE 2 BAA fFde Aoyt e THF=25.973,
p<0.001 VS. F=96.026, p<0.001 VS. F=29.669, p<0.001).

B EAN

R4

)
o
=2

T
o

7. 2% 25T 60°/sec, 1807sece| SHY 2 Hist (EF2L: Nm)
Time Interactiop
Trial Group  Pre-exercise  Post-exercise (Group X Time)
F p F p
o EG 1484542497  164.6624.50
Exwty(%e;k 78R 000% BT 000
torque’sbody) G 165312723 167.1927.11
o EG 76131826  87.63+1554
Fxmn(%ﬁ( 1238 001 9200 004
torque’sbody) G 8055+19.87  81.40+1835
EG 51274905  53.84+10.24
60°/sec H/Q(%) 1205 279 112 2%
. G 4918+1121  49.23+10.65
o EG 97.75+1981  124.96+1339
EX1800/(§§§1< 193.750  .000** 25973 .000%*
torque%body) G 1334840  106.95+12.78
o EG 5540+1317  84.88+8.73
Fx1800(g§31< 189707 000% 96006 000%
torque‘body) G 5884+1514  63.81+12.39
EG 56824848 68414840
180°/sec H/Q(%) 13664 001* 29669 000"

aG 62831686  60.62£14.17

Values are Mean * SD, The significances were evaluated by repeated ANOVA: *, p<0.01; **, p<0.00L
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2. 7HEAFEH )Y A-T ZurH e W3l
1) 7IEAZEH Y A-F 5 WA Y W

2 Fuws WRE wAYE 1270 BYAFE ASABE 0l

=

2 F Y 34 A3de <% 83 2 IM(Innominate measurement: g
T4o))9] 7HEAZEY Y W5 Ao wel FAA FIF AFolE HEH

(F=14.072, p<0.01) 7}&EAZEZ ol A5 Aol wet Jd 3F #2237t
UEFTH(F=74.02, p<0.001). SAM(Sacral ala measurement: FZU 8]\ 7}
Efold A& Al wet SAH fFog zelrk GERA A (F=3.785,
p>0.05) 7tEANGEG Y H-F A wet Jd F Fo3 Aolrt vEst
(F=10.43, p<0.01). ISM(Ilium shadow measurement: HIFH])2] 7} A SEH o]
9 A5 A-e wet BAF fos Aoyt YElA] kal(F=3.361, p>0.05)
HEAEEY Y M5 A wet ¥ 7+ {FoJF 2ol Vel TH(F=45.36,

p<0.001)
i 8 7HE5AEER0|d M-= P& S| st (B2l mm)
Time Interaction
Trial Group Pre-exercise ~ Post-exercise (Group X Time)
F p F p
EG 237144559 232454525
M 14.072 001* 74.02 000
CG 230341680  232.18+7.77
EG 122544714 128974721
Rt SAM 3.785 059 1043 .003*
CG 122574534 12.22+641
EG 66.03+2.36 68.25+2.87
ISM 3.361 075 4536 000
G 6648+1.97 65.21+2.37

Values are Mean * SD, The significances were evaluated by repeated ANOVA: *, p<0.01; **, p<0.001.
IM: Innominate measurement, SAM: Sacral ala measurement, ISM: Ilium shadow measurement
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2) 7S AZEH Y A-F S IubAL Y W

1257319 EYAFEY 7HEAZEY )Y A5 F JP % S4E H= =
Hh 9] Wslel A= <3 9> 2t} IM(Innominate measurement: & 24 ©]) <]
HEAREH Y H-F AR wEt §AF fog ol HolA FUIL
(F=1.564, p>0.05) 7}F<&AZEH Y A5 Aol wet Job 7+ {Fo3k zol&
1 o]z %%E}(F=O.365, p>0.05). SAM(Sacral ala measurement: &ZF1jH])9] 7}
AZEH Y A-F Aol et FAH Fo3 2olE HAI(F=13.983, p<0.01)
HEARE Y H-F AR et Jo 7 fojdk Aelzb Ve Th(F=52.16,
p<0.001). ISM(Tlium shadow measurement: HZUH|)2] 7}&EASEF 0lY A-F
ARl wEt BAH fFofg Ao]lE KHolA RO (F=1.383, p>0.05) 7+&AE
Edfeld #-F A wep J 2k TAA Fo 2ozt JERRTHF=7.743,
p<0.01).

9. JHESMEER0ld M - & ZE ZEiHe|9| Hist (EHl: mm)
Time Interaction
. ) . (Group X Time)
Trial Group Pre-exercise ~ Post-exercise
F P F P

EG 233.22+6.71 234.63+6.98

M 1.564 219 0.365 549
aG 221.48+8.98 221.97+7.36

EG 125.60+6.62 121.43+5.20

Lt SAM 13.983 .001* 5216 000
aG 125.3246.44 126.65+7.20

EG 67.302.54 69.6913.31

ISM 1.383 247 7743 .008*
aG 67.50+2.60 66.53+2.57

Values are Mean * SD, The significances were evaluated by repeated ANOVA: *, p<0.01; **, p<0.00L
IM: Innominate measurement, SAM: Sacral ala measurement, ISM: Ilium shadow measurement
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A
ﬂllﬂ
i
i
L

3

s

£

3) M&EABEFEH Y A-F ¢
125719 BEYXHFE] HEAGEY oY e
=R zbole] A¥= <3 10>¢F 2t IM(Innominate measurement: %
o9 7t&AGE Y A-F A et BAA frold ApolE HolA o
(F=1564, p>0.05) 7IEAGEH Y -5 Al weh FJd 3 fFoldk 2ol

S L=
A& F 3

i

B\
o
B\

ik
i)

30,
=

Ll

Holx] eFokth(F=0.365, p>0.05). SAM(Sacral ala measurement: = H])9] 7}&
ABEH Y A-F AHo] wel EAA F93 Ho]E B I(F=13.983, p<0.01)
HEAEEY Y A5 A wet Jd 2 ok 2]zt Ve Th(F=52.16,
p<0.001). ISM(Ilium shadow measurement: JZFUH))] 7I&ASEH Y A-F
Aol wet BAA fFogh Aol HolA 9o (F=1.383, p>0.05) 7I&EAE
Edfeld H-F A wet o 2k TAA Fod Aozt e THF=7.743,
p<0.01).

E 10 75AgERI0ld ® 295 Beigie] Rol (€} )
Time Interactiop
Trial Group Rt. Lt. (Group X Time)
F p F p
EG 4684291 -1.4045.08
M 6.45 015* 15.89 000+
G -1.84+1.73 -49+4.48
EG -1.43+.79 417+3.15
SAM 18.32 000+ 63.19 000+
G 351234 -1.3241.27
EG -222+1.33 -2.39+4.00
IsM 139 712 011 918
G 1.27+1.89 97+3.62

Values are Mean * SD, The significances were evaluated by repeated ANOVA: *, p<0.05; **, p<0.00L
IM: Innominate measurement, SAM: Sacral ala measurement, ISM: Ilium shadow measurement
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3. 7FEAZEY Y A-F HIYBAAHLS M3

EYAFEY RFL HEAZEY Y A-F F AT 7 FE A2
= Hgte] Ade <F 11>9 2t Fple ZHEAZEH Y A& Ao et
EAZ fo3 Aol2 YEHY L (F=42.895, p<0.001) 7t&EAZEH Y H-F A1H
of wat A 7+ F93 2o]S RYIL(F=7.518, p<0.01), F3¢] 7}1&AZEH o]
Aol wet F
dold #-F Ao wet Jg 7 FTAH Fog zolE JElTHF=4.328,

=

2.

A g 2olE YR IL(F=7.919, p<0.01) 7H&5AZE

o

p<0.05). H=3F F49] 7t&EAQZEG Y A-5 Al wep FAA FoA3 Aols
UEFHAL(F=70.147, p<0.001) 7}&EAZEH ol -3 Ao wet Jd 1+ 79
g pol2 UM THF=5516, p<0.05). C49] 7t&ASEH Y AT A|Ho wt
EAH 493 2olE VeI IL(F=9.418, p<0.01) 7I&EAZEH Y A-F A
et A 3 SAH fFolg AFolE YERH HH(F=13.086, p<0.01).
E 1. JEmgeeiold & $ HngyEe wa (&%t %
Time Interactiop
Trial Group Pre-exercise Post-exercise (Group X Time)
F 4 F P
EG 0.763+0.667 3.185+1.769
Fpl 42.89% 000+ 7518 009
aG 0.450+0.250 1.443+1.646
EG 0.553+0.651 1.891+1.436
3¢} 7919 .008* 4.328 044*
aG 1.073£1.352 1.273+0.959
EG 0.106+0.047 0.365+0.0535
F4 70147 000+ 5.516 024*
aG 0.902+0.039 0.235+0.171
EG 0.118+0.052 0.671+0.979
@} 9418 .004* 13.086 .001*
aG 0.545+0.548 0.500+0.280

Values are Mean * SD, The significances were evaluated by repeated ANOVA: *, p<0.05; **, p<0.001.
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H 12, 7EEMEER0ld M- & 7= Bt

(SH2!: Point)

Time Interaction
Group Pre-exercise Post-exercise (Group X Time)
F p F p
EG 192.7521.32 212.35+20.55
8.360 006" 10574  .002%
G 190.40+23.23 189.25+23.30

Values are Mean * SD, The significances were evaluated by repeated ANOVA: *, p<0.01
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el = M w83t 29 A 99E Brke C4(6-210000M M we 9
F= WA= Aoz ey 5 AR 9Fs VA= 290 Fpl(5-1.63)9]

£ 16, =TIzl si9kol SR S

v xF3} 23

A4 A4 o0

Indepgndent R R2 F P | _ | ¢ 1_1‘;]

Variable xz 3=
B un e

Fpl 14.979 24.856 1.63 603 551

F3 -1.441 3.554 -.071 -406 .688

379 143 1.466 234
F4 -16.814 88.031 -.034 -191  .850
(@) -10.479 12.797 -210 -819 418
- 45 —



16>9} 2t}

2 YEsew 39.0%9

0.7499]

<

A

Model 1914 R= 0.625%

HES 7 e AoZ YEET Model 2914 R

Ao 2 YEhgth 3 Model 3 R=0.8049] =<

oy
B
‘mo
)l

A

28, YA BHET} 64.6%°]

A3 9o, Model 12t 256%2 AWES ¥ 7FA3 Model 29 Hluw S o

Ql

8.6% U AW3la v ALE YEth Durbin-WatsonS 1.6862.E 7|&3Zk

= 0Zl= #AH =72 29

sto

7|0 g

16. 4

iz
i

Durbin-Watson

#4ate) B

Model

18718

279

390

625

18.259

314

560

749

1.686

17.881

$}; Model 2:

b

ar
=2

Model 1:
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Ll
o
X
fri
tott
EY
>
o
P
o
fri
i
2=

A THF=2.127, p=.049).

H17. 27|20 FE D[Rl= 201E /AN 3724

Model 1 Model 2 Model 3
h%z;ipe;fllgn : uc 5C F-value uc SC F-value uc SC F-value
SE Vi ) SE Vi 12 SE Y 12
M | 1167 | -429 1363 | -504 1167 | -429°
Rt. SAM | 1607 | -238 245 | -111 1607 | -238
e M | 1853 | 09 | 357 | 627 | 105 1853 | .09
b ™M | 84 | 193 | (008) | g7 | 323 su | 19
Lt. SAM | 156 | 179 112 | -051 1564 | 179
ISM | 1660 | -157 1306 | -247 1660 | -157
FX60° 918 | -401 | o7 | 202 | -341
L EX60° 235 | 54 | (035 | 210 | 612
FX180° 281 | 069 40 | 12 | 9q7
=24 EX180° 1m | 116 987 | -268 | (049)
=4 FX60° 86 | 176 a1 | 1%
EX60° 846 | 188 20 | 17
R s 100 | 026 59 | 162
EX180° 255 | -3 s | 016
Fpl w243 | 4159
5t 3 3808 | -.080
= F4 86463 | 117
C4 16837 | 052

* p<0.05; UC: Unstandardized Coefflaents SC: Standardized Coefﬁaents SE: Standardized Error; Model 1:
ZHHHS; Model 2 ZHHHS, 554 %‘5., Model 3: ZHHAS, 554 ’ja HuEAE; IM: Innominate
measurement, SAM: Sacral ala measurement ISM: Tlium shadow measurement
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HJ

&}

94

L ASABEA Y A-F 54 29

A 875

o

=8

Sl A

2y

of
free

1

H(Devan & Tanaka, 2007). A1A & @4+

N
T

™
ujy

el

il
o

77

o)

o] FAS ATE A

=
2 27 ¥"HBorden, 1991). E3+ Beunen¥} Malina(1988)2 AWy} o

)
o

o] 9lom(Park & Kim, 2000), 153}

=N
o

A

3

=
=

ol &

}7] o

5]

(release) & 2HS

ol

Ho.

PEue s A

=
=

R

S

o,

Hi

T

KeX
=

(2010)] Aol

A
el

2<% O
T

60°/sec, 180°/sec, 240°/secol A =

o

189.87+21.60,

ko3
T

B2 60°/secl A & A 151.40+26.82, 79.96+16.16°1 4 &

ko3
T

[e)
S

A 103.60+20.47, 57.75+10.579) A

[e)
S

107.24+13.472  180°/secol| A]

S = 148.45+24.97,

60°/secol| A

L
.

128.24+14.11, 88.74+13.730.2 F=who] A

164.66+24.50, 87.63+15.54% 180°/sec®l 4|

5
T

[e]
S

76.13+18.26°1 A

7Fsk it

124.96+13.39, 84.88+8.73°. % <

5
T

97.75+19.81, 55.40+13.17°|4 &%

el
;00
0

X

)
Mo
o7
N
NJo
oy

wr
rJ

0

4r
blo

—~
o
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W, ARAFEA 0E) e wmaw o g4E 2%s deyd

Hennessy & Kilty(2001)2 skA|2¥ o] 7183 syste 7aA g #dAy

Messonnier, Lacour, 2002), ©]& 3t o]F2 B = &eto]ldd F+7F dAE

AN ol2elA7] W) A%H A

o Aow Algdn. g F5TY A &R 60°/sec, 180°/sec W =
A

Al M &) 56.83%, 69.69%= S-S 53.84%, 68.41%=E F7H S (50-75%)F

oA e Ao= EPtTHWathem, 1994). 81A% 24181 &o] AW <ol
AAR 24 vlgo]l AHes oz megsdl =27 47 @i 2
2de AHAA] 98 A=Y gaEde] Bed Ao Aray

Z]
(release)oll A WA FFst= A4 s, 5, o FEE FA Hu
5

(Broer, 1979), ¥

re
[>
2
ol
fo
o
ol
__)H_rll
Lo
M
ik
ot
Ho
bl
%
A
T )
ok
tlo
P
Ay
ol
X
it
ui

_q] ZulA o) ul

Akl 0
(Tetsuro, 1991). 53|, oA HA4E9 A5 ZHb4x9 I (sacrum), =
(coccyx), = (hip bone)@ 2= 3 (pubis symphysis), %1734 (sacroiliac joint)
o] 9ol ¢kt WEFS sty AL FEE HolH Extel H& FEAHA
TZ4 545 7FIt(Shin, 1998). o]# 3 WA HY] Aw TEES WHEHE &
& T4 T AEd S A, S U, 9582 HAE AwsiA =
olg g olfr= AEI HITo] BEAAN AZAH Y= st FxEo|7] WE

o|th(Hawkins, 1999). &tAI%F A W= HA T&Xé(sacroiliac joint)oll Al A] 2} =]



A% w7 CHHugh, 1998). 72

=
e

Ak Q)

L=
[€]

T U =

ol

ojn

M
o

HGreeman, 1996).
Yulsl A2 Uuleld 7%

el
froe

€4

3

A 1E

o
-+

bw AE e 3

o
AN

wolx ¢

& Aol

U nel A &3]

=1
=

o]

[e)
o

(address) Al 153}-=29] FA

Eal

|

=

A7} BE FHEo] eEEL

9%

s9Th

Audel Wel7h e Aoz A

W92 HolA e

2l

Z

"

]

a3t

A &

}2 7%

p s

3 2

ol

ol

=
e

2 FAel elyr] o

=l

M

0

Jo

I

0

A=

~y

ojp
70

s
)

o|J

5

o

A

]

Haha BYolA et wa

(Vaclav & Jiri, 1990).

3. 7IEAZEY Y HA-F Hu&

=L
=

I

Az

A= o) Fee]d,

<
T

1

A F7d

S

o

O

3ol &

X

o

g

s

o) o
T Ee

o] Th(Patrick, 1996).
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THEZ A de FFEAE wEY] AdMe 297 28 YEH Egold
Zg Ao e zAHHo] X3S o]Fojxok Ft}(Borden, 1991; Adrian &
Cooper, 1989). °]2|3t daAH F7= HFTHY =2 FFHAHAA 1°9 2
e 60FHE Ao A oA 30em BT HoluAl 7] wjFel F 7o g J
Zdo] mj¢ 2 9IS XA Dk Michelle, 2003). ©] 3 ARFZE B Ao
= EgdeEy J5Es 3457 AAsted HIHEE

G:El
olgsten, A AFSdME HAE 8T HTYH SHS A% B2 ¢

=

ectroencephalography) &

-

o] 3= J}(Claudio et al., 2008; Stefan et al., 2010; Helena et al., 2007;
Leslie et al, 2013). AAZEFH L5 H7e9 skl #do] 3lo ™ (Helena
et al, 2007), o]21d 491 ¥zt Walrt ¥ Ay AFo7 Wae Ho| oy
g $EOE A 2w}, A% H Wl o dRwsh A AH T
| Ho] Hgte] Wz dojdth(Nobo et al, 2001; Nielsen et al., 2003; Kraaier

o
u

o

et al, 1992; Etnier et al., 1995; Petruzzello et al, 1991; Hall et al, 1997).
Boutcher & Landers(1998)2 3} 113 T HFHL a(alpha)dt Y-S &2

w, FoH AtaLE & o WSt As4A A &
4 4%, o8 JA49 A DA 13 tH(Niedermeyer et al., 2005). H=3

TAL TS Bd2E F a(alpha)dte] THS R o2 ATolA HaE2Ay

o

rf

Kamp & Troost, 1978; Petruzzello et al, 1991; Petruzzuello & Tate, 1997;
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ABSTRACT

A Study on the Effects of Acceleration Rehabilitation
Training for Athletic Performance in Bowling Athletics

: Focusing on Isokinetic Strength, Pelvic Displacement and

EEG Activation

Rhi, Soung-Yob
Department of Physical Education
Graduate School

Seoul National University

Although many studies have been focused on mental strength bowling
athletes, but no comprehensive studies have been conducted on isokinetic
strength, pelvic displacement, EEG activation and athletic performance on
woman bowling athletes in korean university bowling players. Therefore, the
purpose of this study was to acceleration rehabilitation training on isokinetic
strength, pelvic displacement, EEG activation and athletic performance.
Following written, informed consent, In this studies, 40 female( Exercise
group: age=21.40+1.31, wt=61.89+8.76, ht=164.07£3.26; Control group:
age=21.2011.54, wt=57.94+6.45, ht=163.87+2.63) university students were tested
on the 6 identified bowling relevant isokinetic strength, 3 pelvic displacement,
4 EEG activation and athletic performance point, and statistical methods

including factors analysis, ANOVA by repeated measure and, multiple
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regression(hierarchical regression analysis),
The results of this study are as follow:

First, isokinetic strength increased significantly before acceleration
rehabilitation training in 60°/sec, 180°/sec(p<0.001).

Second, results from pelvic displacement increased significantly before
acceleration rehabilitation training in right innominate, sacral ala, illium
shadow measurement and, left sacral ala, illium shadow measurement(p<0.001,
p<0.01).

Third, EEG activation increased significantly —before acceleration
rehabilitation training in Fpl, F3, F4, C4(p<0.05).

Fourth, Athletic performance increased significantly before acceleration
rehabilitation training in point(p<0.01).

Fifth, order of the importance of athletic performance were isokinetic
strength, pelvic displacement, EEG activation.

In conclusion, this study shows that the 12 weeks acceleration
rehabilitation training had influence on the isokinetic strength, pelvic balance,
EEG activation. these results suggested that improved isokinetic strength,
pelvic displacement, EEG activation. therefore, we emphasize acceleration

rehabilitation training program for university woman bowling athlete.

Key words : Acceleration Rehabilitation Training, Isokinetic Strength, Pelvic

Displacement, EEG Activation, Athletic Performance

Student Number : 2009-31036
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