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Exercise and Alzheimer’s Disease

TAE - 295 - 238 IASUst
Koo, Jung-Hoon - Cho, In-Ho - Cho, Jun-Yong Korea National Sport Univ.
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Abstract

Alzheimer’s disease (AD) is a representative neurodegeneration disorder that is increasing rapidly with the prolonging life expectancy
and increasing elderly population. The two major pathological hallmarks of AD are the 4-amyloid (A /) protein and neurofibrillary
tangles (NFTs) in the brain and leading to neuronal cell death and ultimately cognitive dysfunction. Also brain insulin resistance and
mitochondria dysfunction may significantly contribute to the AD, indicating that inhibiting and reducing of A/ protein and NFTs is
the main targets for prevention and treatment of AD. Recently, exercise decrease the A protein, NFT and neuronal cell death and
increase the neurogenesis and ultimately enhancement of cognitive function in AD. Moreover, exercise increase the insulin signaling
pathway- relatived protein and mitochondria biogenesis factor, indicating that exercise may be beneficial in prevention or treatment of
AD. However, in AD, the most of therapies have depended primarily drugs until now and effects of exercise is very short research.

Therefore, more research is necessary to prove effect of exercise on AD.

Key words: Alzheimer’s disease, Exercise, Cognitive function, insulin resistance, mitochondria dysfunction
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2 AXEX A[YA H3A H2E

[. A&

LI

A vl (Dementia)= 719983 AAHe| Zol7h Uehts
ABEHY dgoz 2013d B4 Fut 664 o =
QA A7 of 9.39%<1 578k o] AuAAR ogE 1 )
o, xR FAF ST} S 2080del= o
1271 W, 2050139l = 2717F o] AmeArt 2 Ao%
A2 W AA SAR B4 YTHRAEA, 2013).

I FANE g=3toln AH(Alzheimer’s disease : AD)
< Ao} 713%S AAsks EAQ Aoz R 65
Al ol AFRIFOA deRAY &5 o2 1) (304~60
A)ls BEE AR dHA YA opHA A
WA AR e A QA BTHERAFAR,
2013). whebd IHJATF7E STk feluete A9 A
gy Ao gt A8de o A5HA 97l ¥

HANA dzstolmF] gk AP HHoE
1 337F A 2 AGHolof
A B8 tigkeel EAHI e ke HE, &5 2
AA o] Ho 75 BT e 2R BRuHY
THMattson and Magnus 2006; Cotman, Berchtold, christie,
2007). webA B aZAME 5o Aol tiEAQ] A%
ol Yzstoln| ko mXE FFS AWRI FT 5
stoju] A% A5HowAY TS AN
bl E2o] 9ltt.

o] =3

1 gxsjoln AR 78 5H

AG7HA Ezstolm Ao tiEAql E4L tiH v
(Cortex) ¥} 3l wH(Hippocampus) Al 39~437]¢] ofw] it 2
712 739 wlet obd 2o =( f-amyloid: A ) TAe] 3
Ao 34e =W (senile plaque)t MEEZ tau T
Aol 3 iEEe  yehde ARERYE  w=
(neurofibrillary tangles : NFTs)o] A THSelkoe, 2001;
Tanzi and Bertram, 2005), &3 A &7]4H-& ob2 B34
AA otk WA Ap THAS HAGAQ opdRolE AT
o8 (Amyloid Precursor Protein: APP)o] T d £ &
AQl p-secretase$t 7 -secretase®] &3 EAEo| YA H T
AEEAE YO71TKSelkoe, 2001; Thal, Ritb, Orantes, &
Braak, 2002; Tanzi and Bertram, 2005). %¢F, Tau T¥d-
SAA 179 A8k Al ofs) B4 E = 55kDa olst

A
BAQ ARl AE Aissh & Ao BFL ol Fof A
[¢]

2279 482 $2814 W Tschampa 5, 2001), AD 4
Ol AE tau BE0] B3 Ho} mlAaTolA BelE

I AZY AAEFY FEHZ SHHo AT AEE o
©71tK(Lee 5, 2001; Igbal 5, 1989; Lee 5, 1991). ©] %]
NE Ap ©ide dzstoln] AEE dorle 3t 4
A2 AAEL gtk o] HelE Ap WAL dF
(inflammation), &4AH <% (inclusion body myositis), &=
(diabetes), EF-HZ(tavopathy), A¥A AE# 2y(ER-stress)
3 HEZEZoL 7)o (mitochondria  dysfunction)¥H =
WA WAL e Ao UHA Slth(Lustbader et al,
2004, LaFerla, Green and Oddo, 2007, Jayaraman,
Kannayiram & Rajadas, 2008; Gaetano et al, 2009, Wang
et al, 2011; Hernandez et al, 2009). WetA G714 A
Sta, We|std, BAMESE Roke] fofdh AolA AR
il o] 28& ZANTIAY JAAT= Aol d=stoln
A AAANTIAYG did o+ e AR HHOE A
AE 3 Sl

a SAPPp AR40/42

APP
BACE— =]
% I Plasma
a-secretase— y orotas membrane-l
f f C31
c83 \

ca9 Caspase

Endosome

APP
intracellular

y-secretase
domain
Cytoplasm - =

Modulation of gene expression
Induction of apoptosis

% 1 A wlAe] AA7IH (Mark P. Mattson, 2004)

. $53 gx3lo|HAg

Qigoe wat AP AMelA FAL AA
£ (Physical activity)& 59 AA7MARE ZAAA A5



(a) (b) (0
Escape distance Escape velocity Escape latency

00 40 100
z 2000 p<o1 —: 30 Pl - s
% 1500 p<.001 p<.001 g \5 o P01
g - 20 =
5 1000 "g T E 50
S s ’l‘ 2w i 25 -

0 SED TE SED TE 0 SED TE SED TE 0 SED TE SED TE

non-Tg Tg non-Tg Tg non-Tg Tg
TE
tolm FAAS AF < A7 PIAE G Um et al, 2011)
g g 7199 o] AAA YFe HRITHHillman, exercise) 2 dzsto|m Asha} e A4 HYPA Aghe]

Erickson, Kramer, 2008;  Voelcker-Rehage, Godde,
Staudinger, 2010). AG7H & 15_’_ O]Z}—% oz &
4 HrlsY 2 #d ¢
] 2178 A ZA) 4 (neurogenesis), fi}%ﬂ 8 T4, Adx
7taA (synaptogmesm) g @A (Anglogene51s) |
7hted e EXA7Ie ALE HuEQITH(Prolla,
Mattson, 2001, Cotman, Berchtold, Christie, 2007, van
Praag et al, 2005). °|2|3t 2= w3} 52 AFHAPYE
Sl Yehte A5 7 5% B3 Mg
NS UERl7] vl &5 =34 ?—Jibﬂ %ﬂr Ll
T BoA FAE Il =9
TES # 5 oje} dxsjo 1:!
54 Uehdes QA9 8 354 %“ﬂ% A AA7IA
U 52 A3 34s %5 F Atk EH Atk Rolland,
Abellan van Kan, Vellas, 2008; Lawlor, Hopker, 2001).
AT gzsloln YA A FE 229 7HHL£ 017}-‘4
FTAAE o]4sta] Aaksta] QIztelA) 1/}5}‘/}
ol frAsHAl Yehb] daol +5e %
o o] A1 Slrt. dzsto|n Eéé;ﬁ%
O ANdhe &5 AL 8 #d
Z4AQ EF =Y ZE]7](Treadmill exercise) 2}
AM AfEA o F WA e % i}(enrlchment

A
i)
ot
K
>
o
1
°1~
=
[

—lo to r2

_1_,

o
Bt X5l A 4TS she ZoE dHA Yo
(Aldrad et al, 2005, Um et al, 2011, Maesako et al, 2012).
E3h Cho et al(2003), Um et al(2008), Mirochnic et
al,(2009), Yuede et al,(2009), Koo et al,(2010), Cho et
al,(2010) 2 Kang et al,2013)& ¢=3lo|r] J4 3 HE
o2 AR A7 &5& TP A Fzstoln
Agke]l F Wwel Ap ©AR 7 QAHstE tau BHES
AaNA FAAEY AES oA JAAH-YFH el7t A
MEE Hustgnh Adyt gxstoln] Agtel] Yehte F
A4 (Um et al, 2011; Koo et al, 2013),
F 7150 L(Koo et al, 2010, 7RE, ZE8.
o8 AR JEE a3t EJ_QOi
%‘iﬁ} 7 At Yehte
=TI

[y

. TF0] gx3lo|r] A& AT PAE IF

B A7 A EAY A (Neurogenesis) ol - 5
BDNF(Brain-derived-neurotrophic-factor),
NGF(Neuro-growth  factor) 3 CREB(cAMP  response
element-binding protein)®| &/Jo] e 2102 YA
ATH(Cotman, Berchtold, Christie, 2007; Cao et al, 2004;



4 AZEE A[A H3A H2E

Rasmussen et al, 2009; Pareja-Galeano et al, 2013; Woo et
al, 2013). 53] BDNF @42 A x443} 7198 9 gy
Yol #oAst] AAMEAY FoF dTS dh= Ze
E (Tyler et al, 2002, Mattson et al, 2004), =5} 3 A7 &
Pah 2 gxstoln] HdtoA= BDNFY Bd 7]
Zj]—/\ﬂo-] ] ]1—_0] 71—/\Qh 7-]0; H_T’_E]mﬁ}

stoln] P A% AFHE WIoE 52 T
3 A AAMNZAY AHE dHAe] F7het 3
AAFE e o] HuESith(Adlard et al, 2005, Cho et
al, 2010; Koo et al, 2010; Um et al, 2011, Hoveida et al,
2010). ol A S5 B gzsfolm At F
WA A BHAY Tau DHES TaAA HAAME
AHEE AN ACE AZEM &S Hol| shaet Y
BH Fgol # o]RoAAY F& AgA ~EH I} 3
AHE WHOE A4S  glon 53| &5 :% ol >
BDNF, NGF % CREB$} 22 4177 4o
TdS Z7F Wadl A2 AZEHUm
Cho et al, 2010; Koo et al, 2010; Um et al, 2011). 3}A|5F
oA & T HAANEY 2EHAE LAY
© Ap DA tau BHE THAE 7|9Y 4 AAT]F
o e dogleAd dig A wiAUSS HEA
DA e Aotk

ors
o, ¢=

\__

lo

2 $50] Gxstolr] 489 ASARGH TAE 9%

© A4 (Insulin resistance)
3% Z%—% JJr H% AT #do] e AR Hiuy
al ”jr(De la, Monte & Wands, 2009; Mehla, Chauhan,
Chauhan, 2013; Ahmed et al, 2013; Moreira, Campos,
Soldera, 2013). De la, Monte & Wands, (2009)= &%3}o|
v Ago A et A3 (Insulin resistance)©] YER <l
d ASAD 717 Bels doA AuA tiAe ded
AR fAa BdS oAlety] wEe] dxstoln A
< Al 39 @xH(type N diabetes) o]zt H3}ATE
sdE A pAZAA EHEE TEEOR
HAS 24T B ofle}, HoAx EHlEol A
AATE, R A7keA S840 dFe 1
Ae Ao®E  HiuHTHHoyer, 2004; Horwood and
Davies, 1994). 3tk &k=3to|n] A3to| A ¥ Ap T
4 ZAe dedd ded FEARY 2E JAANA
Jed AFAS sty ded Asde dd duzg]
3

- kinase)®} AKT(protein kinase

B) #4< 7AAZITZhao er al, 2008; De Felice FG et
al, 2009). =3+ Young et al, (2006)s, Burns et al, (2007)%
Unm et al, (208)5% ¥=stoln Hor 190eddF
(Hyperinsulinemia) % 22 A&UAIHS Hisie =
stoln] et Fig o] FEAE A
gzstolr] ZAgoA T e dad AP
oy 3:,__4 20| Q&d ANsAdd AAY 75l
I Utk Magrane et al, (2005)%
%zg}o]ui R %‘jﬂ U} 25 OOE AP Tl
ZAA7)L GSK-3 4 (glycogen
synthase kinase- )-4 %W WA waAZAES 21
34917 Suhara et al, (2008)7 Gardai rt al, (004)% HIE
FEAM A ‘?}‘ﬂé% ix“‘]ﬂ A3 AKTO| 20| Za
Hol MZAMEE F2 QAR Bax9} caspase39] 7t B
39t 53], AKT+ serine/threonie protein kinaseZA4]
HolA 2 LREY 7o A%, 23 2 AZAE T
A2l Y-S vZth(Brazil et al, 2002). Wb A&
N2AY 71635 gxstoln dea e AFHBA
Ao uf Fad 8lo% A4 4 gt

e rlo o x>

E

Insulin Signaling deficits in AD brain

0

5 \yQ\nsu\in 1] Steen et al 2005
SN 2] Moloney et al 2010

[
N . [
¢ Insulin (3] Liu et al 2011
i Receptor 4] Lee ot al 2009
i [5] Xie et al 2002

Tau > et !
Phosphorylation t

—— Normal expression
------- Decreased expression/
activation in AD

a9 3 gzsolr] &S Agsy] Ad Jdede] 42
(Morris JK, Burns JM. 2012)

P, LEC Buo 2e ALAIASIA YU
S QW A% Bl Z9Hel Aoz YA Aok



dzstolw A& A Um et al, (2011)F Koo et al, (2013)
o AGATY o] Asd ATAAY 7lsolde] v
WA A7 EYER &5 F PB33/Akt/GSK34 Y€
d
9|

flo

o W“@_«l Aol FolstA S7kete] 250 d=

2732 s WA 3414

FFes v ZoE RISt 53 GSK349Y F7he
dzstoln] A3hs Yo7lE E T BHQ tau BHZY
RIS sl AZY 2EHAE YOTAT 5
3 K389 A 7Hart tau @S] FQlAlEE oA
ato] AAME AEE FA8E A0E AAEH

3. &F0] gx3lo|v A& M| EZ =0} 75 ol
PAe 9%

ZZT
T o>

M)
. e uge AAAY o LA

g2 PsaAT £ Annd] Hla) 1x7)%0] HojAe
2 FP54o] Be PR 4

Slni AR, ), A A A e g
g 27]9 A

A A% o] w2k o dAR v,
X T AEUA% N Mild Cognitive Impairment :
4

HT dzsfolr ey} mEIZSole] sl
(Mitochondria dysfunction)9] ##A4Jo] Fz4¥i gloh
Oakley et al, (2006)% Knobloch et al, (2007)& Ag T
Aol AL Ax 9 Buk opgt YA E THEE
e Eiﬁ}‘}i" Yan and Stem, (2005)41} Manczak et al,

o 27] d
KL X]Exuoi §J+—1?_ Wlol2kal A Alssi t(Eckert
et al, 2008; Hauptmann et al., 2009).

dutA o 2w EFE glolmitochondria)
Q1 ATP(adenosin triphosphate)E A433H=
LH L7802 /\1]_\:;_9,] zs]-/\L/H A%
gL Az At A F83 9
ek 2EF2E dodle BAAtA(reactive oxygen
species : RO5)E AHAA PIEZ =L H 7]*"‘01’%}% o
o= Az dAA 3L Ao FE3 9
THChan, 2006; Mcbride et al., 2006).

of Hel&: wWEZE=Z 7]%o

R IEE

JEHl AT

549, AuAnA 22
E}.— ‘a"ﬂ'o =N E/\]oﬂ

|/d-2(mitochondria

(

Alzheimer’s Disease

( Huntington’s Disease \

mHTT)

Heme L
C-IV function |

N/

Mitochondrial
aggregation

a-Synuclein
aggregation

mSOD1

\Amyotrophic lateral sclerosisj

MPTP
Paﬁ:inl e

Parkinson'’s Diseasej

litochondrial
fission +

Inhibition ——
Activationorresult —>

3% 4 ARHPA A3y} 27) vEZEE ) 75014,

Pathogenic molecule <
Targetmolecule .

Lee J, Boo JH, Ryu H. (2009).



6 AZEX A[AIA HM3A H2E

=

dysfunction) 9 =(diabetes), HlTH(obesity), H(cancer) %
+3Haging)ll ©l$- Zo| FAH Y& LT LA 9
S(Reeve, Krishnan and Tumbull, 2008; Naudi et al,
2012, Sanchez-Alvarez et al, 2013, YEHHAS
(Huntington’s disease), 271224 $H(Parkinson’s disease),
Al ™ (Amyotrophic lateral sclerosis) ¥ @=3sfolw H3k
(Alzheimer's disease)?} 2 AZEHE Ao e FF4
o2 Yehhs 4S5 Bth(Winklhofer and Haass, 2010;
Correia et al, 2012; Cozzolino et al, 2013). =& Qin et
al, (2009)52 ¢=sfolr gy} AHH T 2 5L
nEZE=gol A3 (Mitochondria Biogenesis)oll 8141431
449 PGC1a (Peroxisome  proliferator-activited
receptor 7 coactivator-10)9] Z+a7t Ap ©WAL =3
S /A ¢ g H_L'S}Oi‘:]'. PGC-le ©HEE Al

25§ 8 A daE xdste 94 9idE 274
2, AiAL ek ok} U]E Tejo} AgAd #ud
O o 1Es feste 202 4HA UthRhee
er al, 2003; Barbera et al, 2001). °]2}¢t PGC-1¢ 9] &d
Fae MEZEYote 7] oFs doA AANEY H
e Lot wetx dxstoln 27 HEEEE} 7%
olFE MAAIAY RS ST AL g23o]
i @ﬂi AGANAAY ZL 2719 A8 F Sl ®
08 oz A4 & o ok ST opA7tA] dzsto]
H AgS fgios ”]Ei‘:ﬂo} A #dd dTe

A9 A3 Aot
| Koo et al, (2010)5 Lx3lo|n| FAAS HHE
B £35S 53 vEZ=o W 849 A
p EMAY A4S RIS E3 n|EZE ol ATt

Solgez ddHe +9d% % }01 Sirtuin-3(SIRT-3)
< 37ksk A A=W @idst G249 Cu/Zn-superoxide

dismutase(Cu/Zn SOD: SOD-1)3% Manganese superoxide
dismutase (Mn-SOD: SOD-2)9] @&o] Z7}g o] 4+3h3 2~
Edov} ot A0 wusgh. B3 A 2%
£ (B2 EYsd &5 F gxsiolv FAAR A
5 mEzceol ARl BAH F44 PGC1a )
B 9 cytochromec®] AZARS F3Eo] 7HAE ]
dHoz AEAEA FHH GHL WAL ow u
ek ol A=Y 50l SRRl 5Ty
A 3 7

T2 ) S olgste] dzdtolm z7] WEZEZ}
71s7hdel aspAoRt L A s e FER AL
2 AZEo &5 nEZsol hf Ap S| SAH=
AR 6oyl siBH e Exslolm FAXE HFHE of
&dhe A7 dasi.

. A&

Gxstol] Ae UEAY AAHPY 2RO 12l
ole] 2719}k a7 ALB|A, HAA SARoE Z BAZ
BAG 7 9ty AF7HA Y AFENA S&ah= %}E

WYY A% 29 gHE e, Welsh, Yasz
BRI WA} e Lxsiols] daa e
A dendy] e g
Ui éﬂg o sk Zlﬂ*l?lu} o}% i%‘ o] &ialA|
Atk 53], 1 oA &5 HAAAE A0
Oéf%}% 'rr':%} T dte Az A4
5] oo AW £ %9
K

7
nAtE A7 AAEL

_\ﬂ

ru[o ¥

o

¥O Mo off X

Oﬂo::,oﬁo_t_,o:
i
rﬂ

o & %
m\l

U1 g Yehte gy 540 ded A
T 27 HEZEe] 7ol 2

o] quiA At o4} A Adstd ~E# 2~
HARA I} Aol o]2E AoE BuHS)
Fol A HEE 237t ELEJO*E}
gzstol] Ao Yehhs Bl AB
ks Adatste tau HUAE 7“/&]7} & =3}
B A Yehe s % Az A A 7]301 P—g— QB )
A =

i

[
ol

<

mi L ook
2 ox

ruEi

P,L

2 _\-L rlo

B3
E"‘E']' :(o

Ho
o

%

Mo

At A5 0
NAAEI % °ﬂ ol2AY £5L
Pl BeE ole] BUASY Z7ke WEEEollA
o A AUADAE A APAEY HE 2

A4 9L A Aoz BuAd. gy ¥ £53
7)ol vlAE YaE exsoln 27 A 9 A=A

%8H nEzEo} 4
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TAE, ZFE0Q013). EF=Y 50 gxstolr] A%
AF He dA7IeH vEZECe] PGCe,
cytochromec 'Fdel WA= Y3 IxASHTn
A5AdATA =27, 302)1-10.
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Effects of K-Bar Exercise on Thoracic Kyphosis, Lumbar Lordotic Curve, and
Pelvic Alignment
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Kwon, Man-Keun Korea National Sport Univ.
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Abstract

This study is purported to investigate effects of ten-week K-Bar exercise on thoracic kyphosis, lumbar lordotic curve, and
pelvic alignment on normal university students. Method: Normal students of H University (25 males and 4 females) were
asked to perform stretching of entire body for 10 minutes, 3 sets of Dead lift, Bent-over row, Squat, Military press, Behind
neck press (1 sets = 15 counts for each), and then stretching of entire body for 10 minutes as warm-down for 10 weeks.
Results: The thoracic kyphosis was significantly decreased from 37.0619.42 before the K-Bar to 34.58+7.40 after the K-Bar
(p=0.024), and the lumbar lordotic curve was significantly decreased from 31.58+7.40 to 29.34+5.54 (p=0.004). The pelvic tilt
angle was from 0.55+3.06 before the exercise to 0.96+2.48 after the exercise without significant difference and the pelvic tor-
sion angle was from 1.86+5.44 to 1.41+3.65 without significant difference. The angle of surface rotation of spine showed no
significant difference, from 3.20+4.10 to 2.96+2.93. Conclusion: The 10-week K-Bar exercise had positive effects on pelvic
alignment by reducing thoracic kyphosis and lumbar lordotic curve, though not inducing changes in pelvic alignment.

Key words: k-bar, thoracic kyphosis, lumbar lordotic curve, pelvic alignment
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The Structural Relationship among Leisure Sports Participants’ Physical Self-efficacy,
Health Promotion Behavior, Perceived Health Status and Quality of Life

HEe d=Assy
Kwon, Bong-An Korea National Sport Univ.
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B d4e Arfaxz Hozie) AAAH A7 &5, 474599, A4" 27338 2 49 49 723 #AE A9,
AAH A7 B a2 FANA AR} A4 1% 2

oigith. ol {3l AMEAA ArtrZz FARE BHGOE A
sampling) & ©]&3tATh ¥ 6074 #3 3Gon, AFHo
AFTE BY '5‘}7] 913t 7 814X (separate factor analysis a =
HQl 7 ABBAE Fotelr] 943t Pearsond] FAEA S AASHT SAEY 4 AFEHY F A
e = 7&%‘3 7] Sfste] FEAEZH (bootstrapping) W< 2435tk T3 /N YA AEA TS FoA S A

x'_p
g
g
5
w

% 5

3t7] ffste] WSS FES0IT: o) Fo d7AHE Ak ted 2o AA, AAY A aede AASAHS
of 3AA YL vtk A, AAH A A5 A4E A E 384 FFE v AA, AAH A7 aw
e e Aol A FFE MAT WA, ARSI e e Aol foF FFS vAA Gtk oA, A4E A
AeE ae Ao FAA S v AAA, AAF AV B o) Ao AN AASAEAE WihetA &

T JoE Yegoy, A4d A e mAsks 2oz YEslth

Abstract

This research aims at investigating the structural relationship among leisure sports participants” physical self-efficacy, health
promotion behavior, perceived health status and quality of life, and verifying individual indirect effect and significance of
health promotion behavior and perceived health status in the relationship between physical self-efficacy and quality of life.
For this purpose, I used leisure sports participants in Seoul as a population. For the sampling method for this, I used purpo-
sive sampling of non-probability sampling. I sampled a total of 607 persons, and used cases of 595 persons lastly for
analysis. I conducted a separate factor analysis and a reliability analysis through Cronbach’s a coefficient to analysis validity
and reliability of the questionnaires, and carried out Pearson’s correlation analysis. I computed appropriateness of measure-
ment model and research model, and applied a bootstrapping method to verify indirect effect. And I used a phantom varia-
ble to test the path coefficient and significance of the individual indirect effect. The major research results are as follows:
first, physical self-efficacy had a positive influence on health promotion behavior; second, physical self-efficacy had a positive
influence on perceived health status; third, physical self-efficacy had a positive influence on quality of life; fourth, health pro-
motion behavior didn’t have a significant influence on quality of life; fifth, perceived health status had a positive influence
on quality of life; sixth, in the relationship between physical self-efficacy and quality of life, health promotion behavior was
found not to mediate, but perceived health status was found to mediate.

Key words: physical self-efficacy, health promotion behavior, perceived health status, quality of life, structural equation modelling analysis
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Imoove FT-PBE &-&3 d
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The Effect of a Balance Training with Imoove FI-PB on a Bowling Players’
Backbone Form, and Physical Abilities related with Performance Improvements

Ao - H93 BIASUIL
Kwon, Bong-An - Jung, Young-Hee Korea National Sport Univ.

8t
A7 Imoove FIPBE 43 WAEH o] BYM%0] 34 2 471834 B4l
Hahn] 1 S0) Sltk. ABAE 204 o1 B 3

o
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Hlgto] 245 SA ol thet 54 51 ol tiste] SEe] FANA Fu SA e deteE SEsginh 12579 Imoove
FI-PBE &3 WH2EH Y2 APTn=13)S L& o7 143t F 33|, Imoove FT-PB Z=18 - 377= RPE 11~13

AER AANFHAYOH, HAT(n=11)2 Get FAW AN &5 A-F F A# AA Fometric 15 OI%oH ATYHE S
AL A7 B AGRAS AT A7IE SolE Efolds At ol 8 d7AHE Aedd ‘jr“JJr 2
o AW, 12739 Imoove FI-PBE F3 WHXEHW & A-Fo] AT o= WsE ARAE £4
(paired-t-test) 3+ A3} AP o] HlmFdhol vls| P gko] Z.}Z-\_ 3193, Trunk Imbalance, Pelvic Torsion, Surface Rotation,
Lateral Deviationo]| Al §A12 2.2 o3t o7} bt ot Pelvic Tiltd] Wl g ol FA7F &% 244 sigloy 414
OS2 fo3 Zo|7h el (it &4, AFAES Edlold F oY, wl2d, a9, slEdor)r]dA FofsA
S7kete ZACE Ukt om(p<05, p<001), HIn e AEe BE alolA fFoJg o7k YehbA] itk

Abstract

This paper examines how a balance training with an Imoove FI-PB program affects bowling players” backbone form changes
and performance improvements. We selected total 24 samples of college registered bowling players who are older than 20
years. All of the sample players have at least 5 years of playing career and currently receive training from their college.
The number of experimental group is 13 and the number of control group is 11. We rule out the sample players within the
normal range of Formetric III test. All the players were well informed of our measurement methods before they participated
in the experiment. The experimental group players received an Imoove FT-PB training 1 hour per day and 3 days for week,
for 12 weeks. The Imoove FT-PB program intensity was set to 3 and the intensity of RPE ranged from 11 to 13. The control
group players went through the same regular training program as before. We measure the backbone forms before and after
each training program. To obtain a performance measure, we document the sample players circuit weight training results be-
fore and after each training. Our main findings are as follows. First, the paired t-test results for the before and after abnor-
mal angle change show a lower average value for the experimental group. The paired t-test results also confirm statistically
significant differences in Trunk Imbalance, Pelvic Torsion, Surface Rotation and Lateral Deviation. While the average value
for Pelvic Tilt is lower for the controlled group, the difference is statistically insignificant. Second, the experimental group
shows statistically significant improvements in the grasping strength, back strength and sit-up (p<.05, p<.001) but the control
group does not make any significant improvements in all entries of the circuit weight training program.

Key words: Imoove, Balance training, backbone form changes, performance improvements
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1. A&

BE sxzuing FEo) EAo] gEAN A 5%
2 FFehe AL A71Es IAIE e Aolth¥dy,
1998). 4718 F3A717] A% o8 3 5 47183
HHAE WS tig A #EAdS wel o doprt
Fetdola AAH Edold WHE A S T8
W EAs Al 9SS sk AL vlg 8% 3
oK AER 5, 2005). 5 7lE T2 A71EH 44
He 2% 824001, o SlojA Mt Fad AYas
ZH, 2R AYES SR A% FRAGS A
sd Ao E Hu A7 Y AdeEd e A
TER AYS BHskA vEH FES BME =Y
o] aFETHolfu, 2009).

%%% 7@@%6& 28 A (stance) 9 A YA e 2H

in) < A, 2004) = T
a, %ﬁ‘é, Aoy, 459, 484, A4Y, 159 ¢ d%
Aol aFEo] Jof wE AAGAS B HA 2E| F
e 8 drh(ahds, A%, 2000 153 19%). £
& 28|(Step), 229 (swing), D] (release)d] 7] FAO
Z oA +FoE AAS sl o 2AdE x3E

|5 2~Bl(step) 5 TR 25 o2 )
547 L] X(release) & %EEW] Zeo|dEs =

2
=

Ao OEIS A3 7¥AA]7]L &g dh=rl olwf 7
5

5, 2001) F=3 W
4 &7t HEGA 5401 npAe & Ol% Al leli?i
o Zo] He w3t 239 Ayt HolAA HH §% o
HEe 8ol ARl Hal AR oA T & AA7E H
Edv 52 Y] bl A sAle g8 =
A wAoAA gomz AAd ARl E4E HEE
71 @A "thHenry & David, 19%).

T Be HIAQ Z 508 HEY ¢ JYE
HolA HEE & A4 BvgS 2sta g9 HE
HOE 85s FEsH Q‘ﬂr(Y 2003). sHAoE A5H
AA7E ALA 02 HHEEE o) 7HsH 9/(ROM: Range of
motion) 2 F2o]& FA| fefste AF =z 5] Gy
Ad 7FsR Y Aoz FAAA ] Hit Fole xS
T UTh(Park & Kim, 2000). Wzoll EF #FH 7A4A,

HEE w3 F9Y 99 Hae < SAAY WS
24T ¢ s FL A718E fsiMe  flo]
doF Hth(Hong & Li, 199). Z4te] 723 wsel AlA|
Az Askz 4719 2 deEse A2, ol
AAA wstek Ak A71Ed A&4 9FE g
(Vaclav & Jiri, 1990; 2418] &, 2009). WAl o]t FA}

< AT EAdA o ol Uehin A& HHEAQl &F

FYPoz Ik HM g80] 1 FA% &< W
T?-o}‘ji °1oH 2], AEunl, Az dolgh vH7}
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Kol ARz A
%

A=

(lliopsosa), 57|17 (Etector  spine), 157 7¥:L(Inter
spinalis), ¥E7|ZF(inter trasversari), FH]{(Latissimus
doris), %8 2(Quadratus lumborum), THEZ(Mulifidus),
E-(Abdominal muscle) 181 F 859 Thoraclumbar)
T THTES TUTHBrl, 2002). o] THES HE A

Ao} QoA AHFo SHE7] s FHOE FYAY
T o AR SHE7] AS FAeE FHHY F
S Fe Z4 BHY 280 58t fAHY, o] FoE
o)FE 2&7e 2T Fe4ol AN Yo f2Y
= QIThARSL 2012).
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o

(ZR17, 2009).
WY ~EHolY 7]7] $ Imoove FI-PB= AdA7} &
ZhEbA 3Ab YA S99 SO A 259 24
0| Adxg & AA AN2ES g 2EfA d F %
9= AR 7)7]olt). Imoove FT-PBE &3 &
< AA Y X}oi*ﬁi% e Adstr] Sl de
Z G443} sta, A4 EH
AchEEA, 2011). HZ o

%—% 7ZA8ksl7] 93 WMo E  Imoove FI-PBo)g}
itk ol thEHmulti-direction)#} THE-5}
)59 &5 HHE AF

ofr

Toopdet FA FA(COG)EH, TAEE(Reflex), WA
(vestibular system), /3 4’(Propr10cept1ve system)7HA] =
=Y F Qo AAHE AR opdet £99 A7 @
2 Ao|th(AE-<h 2012).
w w3 ddd AYPATFE AR oleg(2013)>

297718 $9¢ 9o avHE 244 29, 299,
HTRBYEE AFHYT, AAB0S ABLFLEIY
ol BYN%] AY 0 FHSY| HAE P A7, 4
0010, MHEEE ol§F Y Fo] i B
Heel AZEd MR 3% A7, s S0
259 NS Do BEY AReE Z2ade
Agsel BYT 4718 B AT, olfrhangs 23
545 AT 1095 1 95 A9 109 PR AY
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20.0 1637 604 231 128

R
Ag B 00 w48 #1037 1286 463
ML 22 163 &2 26 123
s 11 €102 677 293 M
2. 47484
£ a7E 29749 59 o4 43l BT 99
AE UFoZ 319, Formetrics AHgsto] gtz oz
25 5 A4 sl TPSE AAAE AGHAL, 2
T AEe=3)s ddez 3% 1t F 33,

Imoove FT-PB Z271# F 37% RPE 13~154 52 AA
HooH, HaHtn=11) gut Jo|E EFold Tt
AAEE T 4719 g B AZLAS AT AYE 4
OIE Efolds AAA
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3. 439 2 34
1) 35 38 AA R A28 53

1) A3 FH

AFFY P A= AF 329 9 A7 (Formetric 1)E
ol gt} TP s 2 FHlolAN 5 et &
o2 A st 2Fl T W el FAHT #
%4 AITHE 000429 F2 ATt o]FoAH &Y ulgAtol
A AL AsH0E o]FofA |, UA T RHY| 3
< BAste giAAE Fohdtt o] e HF9 71§
ST A9 frAkith 1 ol 5 EHo] #4415 o
of mt 449 sjretAed HH = VP@)# SPSacrum

o

o

¥ 2. Imoove FI-PBE &43 W~ Ego|yd ARIE

ezl zz23 R
stretching

warm up hand walk 10min
running

Imoove FT-PB PROAGE 1 - Balance sessions
Imoove FT-PB PROAGE 2 - Pervics sessions

conditioning 1, FT-PB PROAGE 3 - Muscle sessions 20min
Imoove FT-PB PROAGE 4 - Back sessions
cool down stretching 10min

@ IMOOVE PROAGE 2 - Pervics sessions

LE Jled JE 9% BAE =

i i 84 vigo] 92202 ojshw
Yol < O Q)Z 3| Al nlEF
P AAY e ARIA WA|TT  aes

e ME FEe 9% 7%l

e
s S HHER S fA

13 2. IMOOVE PROAGE 2 - Pervic sessions

@ IMOOVE PROAGE 3 - Muscle sessions

we ed ot 6% YA 2|

o YA e QLA vy | Lo 1o SERSE W
D e o doE wow Y RIE e

e AME B& WANA BXE| T

B AT A9 TS AR

19 3. IMOOVE PROAGE 3 - Muscle sessions

@ IMOOVE PROAGE 4 - Back sessions

@ IMOOVE PROAGE 1 - Balance sessions

g Tk e 98 S By

of AAY v %Y upgol] 91| 8 nigo] LEHCE Hotd
T EYeR FES w1 /et okl ¥k Jd AgE A= &
A o] Jlerle dE AFS|HBA AAE FADTH

oFE @2 o AE FATH.

1% 1. IMOOVE PROAGE 1 - Balance sessions

(S 2
0E hed Se 4% 94T
2ol AT The 9EUM| AN Hige] 2EEOR o
e Qe AAE 4GS H(7ME ol E A9 AFE 9
g1 AL olgE 4L |2 YHA AAZ FA BT
AHE A S

1% 4. IMOOVE PROAGE 4 - Back sessions
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imoove FT-PBS 21851 WRiA=20]o| SR AZSEl U 27[21 84 2R A0l

I

=4 o0 PAH ee 08 2.

@ Z¥(muscle strength)
o o (muscle strength) : &S ] 7je] &7t o

1+7}F4J+4 ds 9 A Hoiage —f—@a—t— Ase
o

7“4_0] 3}740] HEE oA 9
ol B4 4=F g2 H Al d& LA sho
0.1kg 4714 At

o Hj¥(back strength) :

o grol 24e TYP AN 2EE 4R ey
A G0z WA Basld SAH NS 0
& o s1gaq £olE BT ol FEE TH
A 9 ol HEOE olb BES s AAHoE
G A 94 28 01k SAsH:

@ A (flexibility)

AR Z (trunk flexion) : 3129 F94S FAse
FO02H ZAY 9ol e FEE RopA A
EEe 7HH Ro} deE HUF w3 whes FA
al

2o 9 A2 & 2L Po Y 05an7tA ZA4 6}

4422 2
£ 2021 og s g0
Qe 2

o AIAe] He] 7] (standing long jump) : AAE A H
AL F2 4o 24 T4z 3 A9
Ei=ks %Zéé}t H”ﬂo—‘?—/‘i :rLEJJr el *Q-EWH Al

o

592 A 9 Am Qo Arht go] @
2 JoR DHNS 2Rse HEHY FBo

120em] 7HA02 I 379 A FollA 7hd Ae
Aoz A& 8 202 5o VR W] o)Fate] |
Mg 71E0 2 A3

rlo ofx

©® A 78 (muscle endurance)

o QEY T (sit-up) : o] ekt QEEe AR F
PLvE Y, & 54 AFESs AP A Ao=A
HE W] F& Uy FES 7R A &S v F
Z ZAE 7 AEAA ZAE 3 O HE e 5%
& A W2A ol 30x Bk AAE F4 St
4. AEAE

2 dAfddA 43 A-F2 RSt dojrl Am
Window& PASW/PC 180 BAZE 1< 01%'3}04 s
(mean) ¥ EFHAHSD)E 4HEHAT AY
Sl i Hed A5 %@ 7478—9— paJredttest~ 34.%‘3}

1257t Imoove FI-PBE €43 Wdx Efo]yd T2
& AL Ao Yehhs AF3H WSS Formetric 1S
olgst] 3k I AelrleR FAeih

Trunk Imbalance, Pelvis Tilt, Pelvic Torsion, Surface
Rotation, Lateral Deviation, & 43 43 o} 2o 4
35 A3

q

=

1) Trunk Imbalance H3}

% 3. Trunk Imbalance?] paired-t-test 23}

T M:+SD(mm) t df p
A3 Xl 6.28+1.35
At _ 391 12 .002*
(Iil?)) <> 4.62+1.19
Hl 3 %l 6.08+1.33
At - 113 12 85
(n:11) - 6.01+1.44

* <05, * p<01, ** p<.00],
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A9 AR *‘w%l 6.28+1.35, Wi
7&%0] 608+133% UERITH  AREAAE  A#F T
Bl do] 6,08+1.33°.2 Trunk Imbalance '3}
Lo] Hud Boh 7+4% Aoz yeytth o]
E paired-t-test A% AAH (=391, p=002)°llA
2 Y Aol7h uehgom, HaHw=113,
T3 Apo|7} §lE ALE Vet

&
N
]0 [¥a [‘:Ll :

2) Pelvis Tilt ®3}

X 4. Pelvis Tilte] paired-t-test A}

o

o Im
Yol BFXp H3Feo 1 l‘ R
O:] "e]/‘]??l' eIVIS Torsion %‘7@ Azfoltt,
+ A@3 o] 2764072,
3.23+1.012 UrE}kkE}. AFANe Ag3g
1.8440.80, Wl 3ol 2.92+0.75% Pelvis Torsionk3}<]
ol MugdRn 4ad Ao et o3 7
© paired-ttest A7 AP THt=B48, p=004)°llA FA
O% fofF Aol7h vekskor], HlaT(=117, p=26)
g Aol7} = A YT

:ﬂ
on
N
E
o

o ruz Mr =

fo X B~ o2 © Bl oo 1x

4) Surface Rotation 3}

3 6. Surface Rotation®| paired-t-test 2%}

:I'LTEIT MiSD(mm) t df P ;Lv\i_ MiSD(O) t df b
43 Xl 5.61+1.04 AdAd A 5234123 .
o + A B 8 B ¥ agemes 2 M
(n=13) -+ 5.38+1.12
Hoddg A 538119
H] 2 A 538+1.32 (o=11) 5 sisi0g L 12 .8
A 5 201 12 84 - S
(n=11) * 5.30+1.03 <05
p>05
<E 6>& 1257 Imoove FT-PBE 43 MAAEHo0]
<# 4>+ Imoove FI-PBE &&3 WHAXEHo|do] & Yol BT AFFe nAe FFF A718E 24
Ao AFgd 8 A7 F Ad AFsRle A 317] 9ate] A3 Surface Rotaion =74 Azfolty, A&
T 9FE E457] st AAS Trunk Indlination 74 Acks} vl e ARANE A8Atho] 5234123, HW
Aot AP wlawe AdAe dgiidel  Fdol 53841192 UERgh A}zpw— Az go]

561£1,04, BlR R To] 538+1.2F UERGT AFEHA A= 4
dFdo]  538+1.12, HlwFHe] 530+1,01Z  Trunk
Inclination W3}e] Htgho] 7HAg 2102 Yeyith 17
U olgldt e paired-ttest A7 AP TH(=71, p=49)
3 vl H(E=20, p=84)olA =T FAHCE Fo3 A
o7k gl ALE Yehgth

3) Pelvis Torsion 3}

3% 5. Pelvis Torsion®] paired-t-test 23}

446141.050, ¥l o] 515+0.89% Surface Rotation's}
o] Hgghol MuAeRn 4% Ao Uttt ol @
TAE paired-ttest 23 AP =224, p=044)°IA F
AZOR o7t Zol7h Yepon], HmR(=71, p=48)
& frogk Ao7t fle Ao Yehytth

5) Lateral Deviation 3}

3 7. Lateral Deviation] paired-t-test 2%}

TE M=£SD() t df p
A7 %l 2.76+0.72 *
=) ¥ 1sp0s 8 . o
B A A 3.23+1.01
1) ¥ opion 7 . -
* p<05, b p<01, bl p<001,

T& M=SD(°) t df p
A A 4R
(;13) ¥ a0 = 06
Hl A 4614259
(f:%) 5 515157 L4 2 316




Imoove FT-PBE &Seh WAE0[do| S2MT| TSR] K 27 [H

o =

%M ﬂﬂ%‘rlﬂ&} Qi?& Ao UEsT 0131
T paired-t-test A3 A9 TH(t=3.31, p=.006)°lA
SARCE Fod Ao|7} YErsom, HluFtht=-1.04,

ol Aozt fle A2 Uit

533 Eﬂsﬂﬁ}—t— Aol Edold & 190.61+1.18%,
Efold F 19471+16335 0% ¢ frolstAl S7sk4l
grﬂ(p<.oo1), Hadge Efold A 1894041514, E

oS%L rlo

ol & 190.09t1.258 07 L9354 && Aoz YE
wre}

oF 24 (754+%)

Hi 24(.605*%)

|

|
ARE49) |
A28 |
|

|

|

HRr2| 2| F 7| (008)

Pr= 2 CHH 7| (497%)

AFYC7|7|(6749

=9 727183 AgFe AgdelA ofE(754), WY
(605), AELT7|(674)Z vl = FHe BYon,
AAZ(49), HEIDH7)(497)AA o] e Ao=E
Uebsth

2 3719 % B A o Ag)

12738 A71E fojE Edold A&l ut
I wlagfEzte) Aol e A= < 8>3

EEEE:

i}

£ 8. A o s
29 g A MiSD  diff t p

o=
gip =5 & ABRE a5 Hy po
A ¥ 45054325
MR Gw A w6042 0 e e
& 2o 3§ soony 00 - :
5 A 113602877
Dok qd ¥ moers X 2P O
s enﬁth I A T2804668 |0 g oy
ke) 9 & rg0e M0 :
& A 129356
gk e % wossig 0 8L
Ha A 8401300
<5 A B3
exgsin ;%% % wmminys 121 -l1066 301
HaE A 41804228
@ g 5 geag 0 ¥ 8
standing &% A 215901023
long ;Q]% % oo 60 130 210
jump Ml A 20600£9.97 i
A% T waee O 28 T
= A 3950267
sdestep NT ¥ pwon 20 266 05
(31/20sec) HlaL A 3660251
A F  seer:0 00 M0 100
+5 A 2840177
stups  Ae ¥ 2700:097 >0 DL e
(3/30e) Bl H 2000212 oy o 590
Ag ¥ 20804192 !
de(grip strength)l e LEHT Efold A
41.75:2.9%kg, Edlold ¥ 4505:325kgC.2 o314 F7}

3 Aoz Jehgon(p<05), HlzFddAE Edgoldd
40.60+4.21kg, Edo]d F 41.20:277kgo.2 2|3t Apo]7}
e ZoE eyt

= (kg)
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28 (back strength)& A5 To] Edold4l 11360+
277kg, E#o]WYF 12290+6.08kgo2 EF|dF 930kg
S7F AR frolgt Aoz} glom, Huflg Edold
A 112.80+6.68kg, E#H0I'YF 11140+642kg o= o3 A
o7t e ALE et

Hil = = (kg)
130
120
110
100
%0
80
70
60

Egojdd Eo|d=

AR Z(trunk flexion)> ATl Egoldd 1292+
356kg, E#o]dF 1428+318cmZ F7FEAS lon} &
A ko, Mude Efoda 840+300cm, E
goldF 930+2MUem= o3 A7} §le ZOE U
Wt

A|FZ (trunk extension)& AP To] Edoldd 4332+
271em, E#O|dF 44533 25cm, Hlw At
4180+228cm, EFo|YF 41.60+167m=z F2J3 2fo)7}
S Ao® Ueyith

A7 E 2% 7] (stnading long jump)= AT Ed|
o]zl 21590+10.23cm, E#0]dF 221.90+1040cm= 6.0cm
Z7FFAAT 9 A o, nude Egoldd
206.00:9.97cm, Edlold % 207.60+6.65cmZ 28 2ol
AE Aoz Yehyith

HHEZ T 7] (side step)v A @Ol EF oA 3950+
2673]/20sec, E#OIdE 4240+2.113] /20secZ  Fr2l5H
Z7H Ao® Yehton(p<0s), Hlndde Efoldd
36.60+2.513] /20sec, E#H OIS 36.6010.893] /20secE -9
g abol7t gle o2 YERsT

rlo
lut
=,
o
ol
=L

50

45
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EojdE EYo|d=

a9 8 Az BEIYg7)

SEY oI situpse ABHTOl Edold B B0
0.942]/30sec, E#lo]\dF 27.00:0.943]/30sec® vl 2]
37 2718 AL Uehtom(p<001), Bz AT Edo]
YA 2000:2128] /30sec, E#|0]'d$20.80+1.923] /30secE
Fo 2oz gl Aoz Yehgth
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1277319] Imoove FI-PBZ-&o] w2 WHAXE#HolY &
5% & & HFYE(Trunk Imbalance, Pelvis Tilt, Pelvic
Torsion, Surcace Rotation, Lateral Devaiation)¢} #2881
(29, 94, 934, ooy, 934, 2A79)2 483
oA FAHCE FAAQ HIE HAFIAT HluF
oA FoaA @2 ASE Yehgt. olgd dike
Imoove FT-PB WH2~EH ol 5o AP P25
of H3Yeje] A wstet B8 AV)Y ] 2%
Ho|o5= AlARTE

9 E A T oY oA FAHRA a3 UERHSL
Thal Bugh

FA=(2007)9] A7l ootH QFeHFSL &Fo] A x
Q1] #5&ej(Surcace Rotation, Kyphotic Angle, Lordotic
Angle, Lateral Devaiation)oll SAAS=2 FAA zfo]7}
AT B itk o Ads B AT YA,
2 AFoME Trunk Imbalance, Pelvis Tilt, Pelvic
Torsion, Surcace Rotation, Lateral Devaiationol|A] 573
OS2 FT Aol YU ol& FFolA e ¥
2 Efold EE Fo(core)?HFE +ERUE A/gol|A
= W Efoly At
A olgta AARHT WA EFo|de AHF9] 7]53

ATHPanjabi, 1992).
(2007)8] Aol <

2P g
r\"
Hy
—
2
N
i
=
ox
[o
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At 4dA =4rH] obse shA 2R 3 BT o

Effects of Horseback Riding Program on Spasticity and Range of Motion
Children with Spastic Cerebral Palsy

A% aRASYE
Kim, Kyung-Sook Korea National Sport Univ.

2.9
B A7 Agent 2290 31 259 2R St TAEE B3 BE7Fs Y Tas 7L de FEA HAnt
H) obgo] A 27]s B BATFERAE FHATIE FAo] Atk AT HA HAZs oA Adsrt 259
Folstal e AYA A4 of APAD 8P o= AN oH, FAHTELE SA PAZAE A A4 AEA HAvH]
obF 8 o= AASIT. A= (Muston Tone)s 5745171 Hske] +4% Ashworth 2 &=(Modified Ashworth Scale: MAS)E
AT 1] 3L A 7HEH 9l (Range of Motion: ROM)E 5A4317] 98k 21 =7 (Goniometer) & AH&-315{TE H A vk ot
o] 2717 = (Muscle Tone) A S 59 82 134 (Hip Joint) T A4 3HA1, #4719l (Rang of Motion: ROM) 214 Z4
T &5 FE(Knee)e AT Agert 2200 HA HAZ A ARG ZEA H4dnh] obs 8WolA +
28] 6084 F 127 T AT AEAEE SPSS 200 for Windows ZZ 18-S 0] §5e] A7-e] 54 gh| £43kth
vk obge) QJIFEATH EAE HAMT EFHAKSD)E AFEste] vlustglon, 2R a7 of
Aol AT AR shs T 45018 EE t 4 (two-dependent samples t test; matched pair t test), B4 T A3
of A7t A Wsle T HYEE t 74 (two-independent samples t test) 0.2 HIW AT FAH FolFEL p<bE AH
Atk 79 e vt 2ok AA, Agert 2209 Fols A4 HAv okse] ndd FAREAAN AR
o3 Aol 7k Uebtthp<05). A, Agsrt Z208 o= AUA HAgr oksd| F5 BA7FsHA M TAACE #
J gk 2po] 7 Ve THp<05). AA, AZert 22Tl i AP A2ert 22T FefsbA] 4 FAHAY
W AR= 75 BT SAACE T Aol7h dehbA] (AT ot FEEAT

Rl 1o do o rfl rob o B
oX,
in)
d
I oy

Abstract

The purpose of this study was to enhance ROM and Lower Body Muscle Function on children with cerebral palsy. Subjects
were selected 8 children who are spastic cerebral palsy as an experimental group, involved in horseback riding program of
P-rehabilitation center and 8 children who are spastic cerebral palsy as a control group, did not involved in horseback riding
program. We used a modified Ashworth Scale (MAS) to evaluate a spastic and Goniometer to evaluate a range of motion.
Hip joint was selected to evaluate the Muscle Tone, knee was selected to evaluate ROM. Horseback riding program is per-
formed from each one hour on twice a week. For a suitable data processing, SPSS/PC+ 20.0 Windows version is used. To differ-
entiate between pre-test and post-test according to spastic and range of motion are compared to use two-dependent sample
t test and differences intergroup are compared to use two-independent sample t test. The results are as follows. First, children
with cerebral palsy’s participation of horseback riding showed significant difference in muscle tone at hip joint. Second, children
with cerebral palsy’s participation of horseback riding showed significant difference in ROM at knee. Third, there was no sig-
nificant difference in non-participation group of muscle tone at hip joint and ROM at knee, but there mean has been improved.

Key word : Horseback riding Participation, Spasticity, Range of Motion, Children with Spastic Cerebral Palsy
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The Analysis of Exercise Content on the Vault in the 44th World Gymnastic
Championships

250 - de T IS
Kim, Dong-Min - Nam, Seung-Ku Korea National Sport Univ.

&t

ATE AU AAAZAFARS EnbA)e) QIRES 2 A/EE FReel SOHIEE, /)&hRY, woked, 3
AP \EFEE BASEA 1 F4o] Ak B BN Ausl TSR] Eolel 2R 45
2679% WWHOE ANV | 371643, AAEFASHI A 137248, F28 2473AANA7168, F 20481] 7]

E Ak A, A3 & 15 1l 252) Kasamatsu 8]
%2 7 gol ANHGOH, /148 REE ANIIEY Kasamatsu £33 7168 43 @ol AAsn 2493
PEE gREol FRIAT Bol ANT A0 Uehith B, AAFFASRYY 2 158 /)EREE AlIIFY

Kasamatsu 89| 71&€S 71 Bo] Ao, 7|efdE EX= Al 159 Kasamatsu 389 716S 71 o] A
ARt FA e EXE AR E wol AAg Aoz Yeiytth A, FEEASA7Y 2 A5 JeExe Al

59 Kasamatsu 89 7| 718 ©o] A9 oH, 7efdd EX= A 111%—9] Kasamatsu 332 71&< 718 &
o] AAg Aoz et kA BXE 1, 22HA17] SYsHAl Uehston, AAue EXe tliEo] SRS wol

AN AoE UERT

Abstract

The purpose of this study was to analyze the types of element group, technique, take of order, and landing direction of the
vault in the 44th world gymnastic championships. The analysis consisted of a total of 204 trials of 267 gymnasts including
164 trials (C-I) in the first round, 24 trials (C-II) in the individual finals, and 16 trials (C-II) in the finals of each category.
First, in the individual competitions, Kasamatsu technique type in the group II was mostly performed in the type of skill
in each group while Kasamatsu technique type as a skill type in the group II was mostly performed. Forward landing was
often applied in the direction of landing. Secondly, in the all-around final, Kasamatsu technique type in the group II was
mostly performed in the type of skill in each group while Kasamatsu technique as a skill type in the group II was mostly
performed. Backward landing was often applied in the direction of landing. Thirdly, in the apparatus finals, Kasamatsu
technique type in the group I was mostly performed in the type of skill in each group while Kasamatsu technique as a skill
type in the group II was mostly performed. In terms of landing order was same in the first and second trials while back-
ward landing in terms of landing direction was mostly applied.

Key words: world gymnastic championship, vault, exercise content, element group, technique, take of order, landing direction
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113 28  Handspring fwd.and salto fwd tucked 1 0 1 1 0
114 32 Handspring fwd.and salto fwd tw.1/2 t.(Cuervo) 0 1 1 0 1
116 40  Handspring fwd.and salto fwd tw.3/2 t.(kroll) 0 1 1 0 1
117 44  Handspring fwd.and salto fwd tw.2/1 t.(Canbas) 0 1 1 1 0
132 44  Handspring fwd.and salto fwd stretched w.1/2 t. 1 0 1 0 1
134 52 Handspring fwd.and salto fwd stretched w.3/2 t. 0 2 2 0 2
135 56  Handspring fwd.and salto fwd stretched w.2/1 t. 3 3 6 6 0
136 60  Handspring fwd.and salto fwd stretched w.5/2 t.(Yeo2) 3 0 3 3 0
137 56  Handsping fwd.and dbl.salto.fwd tucked(roche) 13 4 17 17 0
138 60  Handspring fwd.and dbl salto fwd w.1/2 t.(Dragulescu) 8 0 8 0 8
141 64  Dragulescu piked 1 0 1 0 1
A 30 12 2 B 14
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207 44 Handspring sw.w.1/4 ta salto fwd,str 1 0 1 1 0
216 4.0 Kasamatsu tucked w.1/2 t 1 0 1 1 0
225 36 Tsukahara stretched 2 0 2 0 2
227 44 Kasamatsu stretched 21 3 24 0 24
28 48 Kasamatsu str w.1/2 7 0 7 0 7
229 52 Kasamatsu str with 1/1 t(Akopian) 19 4 23 0 23
230 56 Kasamatsu str. with 3/2 t(Driggs) 16 11 27 27 0
21 6.0 Kasamatsu str. with 2/1 t.(Ropez) 4 7 7
237 5.6 Tsukahara with salto bwd.t.(Yeo) 0 2 2 0 2
238 6.4 Double Tsukahara with 1/1 twist(Ri Se Gwang) 0 1 1 0 1
243 6.0 Tsukahara w.salto bwd.piked(Lu Yu Fu) 1 5 6 0 1
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317 60  Melissanidis piked 2 0 2 0 2
321 44 Yurchenko stretched with 1/1 t. 3 0 3 0 3
32 48 Yurchenko stretched with 3/ t. 2 0 2 2 0
323 52 Yurchenko stretched with 2/1 t. 5 0 5 0 5
325 5.6 Yurchenko stretched with 5/2 t.Shewfelt) 6 0 6 6 0
326 60  Yurchenko st with 3/1 t.(Shirai/Hee Hoon Kim) 1 1 2 0 2
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136 6.0 Handspringfwd.and salto fwd stretched w.5/2 t.(Yeo2) 1 1 0
138 6.0 Handspring fwd.and dbl.salto. fwd 1/2t t.(Dragulescu) 2 0 2
A 3 1 2
6 MNAEFESA719 ANIF 71< &4
ATIE 71U
Pz At e worg) — 8T
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229 48 Kasamatsu str with 1/1 t(Akopian) 4 4 0
230 52 Kasamatsu str. with 3/2 t(Driggs) 8 8 0
21 6.0 Kasamatsu str. with 2/1 t.(Ropez) 1 0 1
243 6.0 Tsukahara w.salto bwd.piked(Lu Yu Fu) 1 0 1
i 14 2 2
7. NATHE 72719 Al TF 71Ed8-84
AMIE 71<W$
oz AR s P il i
! ! i TS
33 52 Yurchenko stretched with 2/1 t. 2 0 2
325 54 Yurchenko stretched with 5/2 t.Shewfelt) 5 5 0
ki 7 5 2




58 AZX Alo|oiA K31A M2E

71&REE FEE Al L 25NN 23/, ADLF 4557, Al
TRE F 73FY 71E0] AAHTE 71 wel A
Mgt 7]%-& <7 4>o YeRd ule} o] Driggs 7]4¢] 83,
53], Akopian 7]&0°] 48] <=O.2 UEIT
AARE BEE A1DFANA Adaol 18], AN 1F
F 53, ¥ 16315 AU, FHEol Al
3, AN1E 23], AMIF] 2824 % 63 A
Z Yeht F A9EA7 18712 3R] 635
o ARAAE go| AAshs 2 oR YRt
olgd AFE TAHOE ARH, I XA ANV
25 AVIFY 7S AN A7t Sy, A TIEY
Kasamatsu 7| &<] 714 %ol AAG Ak A4 71(A 1
A7) 71e B2 PRV E FEA A | o 3H
3tHA A FFE719 HIEY] 71eS AR A0 R e
AR Bxs ARAATL F1832 $HAA| 632
ARz 7L S Rg w7 Jehd A o A737)(A 1
A7) 2] A7 Had EE Kasamatsu 7]€ 004
1/2 t. 71&S Wol AN Axzta A7,

=|
.
il
N

>
<
o
o

GROUP |

GROUP NI 13%

29%

0
7 & 2 o - v g <
ob@ e‘,& & 0\@"’ S N
o o - N
¢ &
&
&

3. ZEHASA7(AMA7)Y 71ed& B4
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73719 72t O5E RXE ANEY, A1
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NeFEE BXe A 12594 35F, ALILE 35+,
AMIE 257, ANIF 15372AH F 957/ 710l 4
ANER. 7H gol AAE 7142 Kasamatsu str. with
3/2 t(Driggs) 71%°] 43],Handspring fwdand dblsalto.
fwd 1/2t t(Dragulescu) Kasamatsu str 7]%©] 33,
Handspring fwd.and dbl.salto. fwd 1/2t t.(Dragulescu)3
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ALIE 71U g
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137 56  Handsping fwd.and dbl.salto.fwd tucked(roche) 1 1 2 1 0
133 60  Handspring fwd.and dblsalto. fwd 1/2t t.(Dragulescu) 3 0 3 0 3
148 64  Handspring fwd.and salto fwd stretched w.3/1 t.(YANG Hak Seon) 1 0 1 1 0
A 5 1 6 1 5
£ 9 FEEASAY A LF 7IeHEEA
ADLE 71U g
= AR 7149 EoReA =9 AW
W He = A7 2347 A AT 3%
20 56 Kasamatsu str. with 3/2 t(Driggs) 1 3 4 4 0
231 60 Kasamatsu str. with 2/1 t.(Ropez) 0 2 2 0 2
243 6.0 Tsukahara w.salto bwd.piked(Lu Yu Fu) 0 1 1 0 1
gl 1 6 7 4 3
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317 60  Melissanidis piked 1 0 1 0 1
326 60 Yurchenko st with 3/1 t(Shirai/Hee Hoon Kim) 1 0 1 0 1
Rl 2 0 2 0 2
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423 58 Round off,1/2 tand hdsprfwd.asalto bwdstr.w.2/1 t. 0 1 1 1 0
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t(YANG Hak Seon)3} Tsukahara w.salto bwd piked(Lu A veht ARERA7E SRR EG JF R o4,
Yu Fu), Yurchenko st with 3/1 t.(Shirai/Hee Hoon Kim), AFE s W 2 Fol EA e Wl g E
Round off1/2 t. and hdsprfwdasalto bwd.strw.2/1 t. AAE 7] A% 7leS AdEd 202 AddEn:
Round off, 1/2 t. and hdspr.fwd.asalto bwd.str.w.2/1 t.7]
2o] 134 A Ao Ryt
oA BEE AN Alagel 53, ATaE [V, A2 9 Aol
18], AM1F 23124 F 8385 AL, 23A71E A
1wl 18], ALE 68), ANIZI1A2A 25 T8 o) g o139 109 W7ol FEYZAN D2 As
S BUSA AR A2 v, 8| AAAZHSAS ErkERo) B4 o771 17
AT wEE AL gl 18, ALLE gy gjen AasgasE AT )M, S5
4§]iﬁ 53 5:@]% /\]O]'?i—l—, To]'ﬁcl' o]:c’] ﬂ]llg‘o] SQ 7:]4\_7:]7]( ]H]ﬁ7])16§] ?Jﬁ] 204§]g] ]/’\ =3ko _r]:_g}:
ANZE 3381, AMLE 28, NAF 1824 $ 18 AA qow jjzoem corey ZAuass THsle] 24
O}E 7}12& W'E]'L} “?:HJ'Z}ZV]' }bl'EH;i]]—o—i 111%-0] }\E]/‘]O}E‘ 7:]_1’]_ E]_o—, 7o Az ?—joﬁ:}
7108 UehiTh
olgjg ARE FAHOR AWEY, 1FE V|ERIe 1 A
AVIFE AN Aee §i%l, ATIF] Kasamatsu
ZIge] 718 Bl AAd A wolAl e sk 2 1) AAZNA 1470 2 288 &8s AL
°f FETENA A TFeE MU A FTFTEIN o) Kasamatsu 7)1 ST FA o] AAF AoZ UEFO
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The Effect of Modified Plyometric Training Related Sport Event on Performance
in Inline Roller Speed Skater

$E AR 205 IRALYYL
Kim, Beom-Sik - Jeon, Seung-Hoon - Jung, Bu-Kyung - Cho, In-Ho Korea National Sport Univ.

L9

B AT F5544 A 7%, BoE ol EY FH | Ago] AR dHIEY 2HE AA0E AFEY AT
A, g, B8 B50 T84 Y g1 2Ao" FRYd nAs S FHsterl 1 FHo] ok B AFelA
T AFTAY AE QAeQIE 2 ExAoE A 8We R dut Sl oM EY HuHtn=4)7 FT5 54 ¢
A 4, Bee ZTo| oM EY ARNDG =) 2 A dFYo 334, F 8F T THS AT FEEA
of BA A4 ZTo|MEY Fd o AL wE A 7, £BE, $E5A4 2, A F Ak, A 5 9 7]
sl FAACE FoF Aolv HolA| okt ey B Aol o JPAEo] FEEA WA #4, Hed &
gho| oM EY Fd A& & AN T T8 I +55Y 2 7S P aRE B FHY A8 V) FE F
o] W FPg] wist 9 52 77 23 AP SAG dAAY SH dd oA 5 F5 54 #dE £39
ZTo| QW EY FH O Fatol tis) FF Bk A3 A7 A2 8t ¢l AoE AZHEn

Abstract

The purpose of this study is to investigate the modified plyometric trainng related inline roller skating on body composition,
power, isokinetic strength(ankle, knee) and performance of inline roller speed skater. For this study, high school inline roller
speed skaters(n=8) were participated and assigned into control group(general plyometric training, n=4) and experimental
group(modified plyometric training, n=4). All subject were performed each training for eight week(3day/week-1); body com-
position, power, isokinetic strength(ankle, knee) and 1000m speed skating(record, heart rate, lactate) were measured before
and after training exercise. We founded no significant difference in the body composition, isokinetic strength and power(an-
Kle, knee) and 1000m speed skating(record, heart rate, lactate) within and between treatment and group. Further study need
to investigate the modified plyometric training related sport event for improving performance for not only inline skater but

also all sport player who need more power with more scientific approach

Key words: inline roller speed skate, plyometric, body composition, isokinetic, heart rate, lactate, skating record

of EEL 01245 548 AL A9 Tob £3d AT
* judot9@knsu.ackr



62 AZX AO|AA H3A M2S

)
fd

=
p

A 27t 2A0JY HAFEL 7|5 95 4 &
OS2 200m WAEHANAN AZE 7gE WEA
o 715 9 Aeog &8 AAA dnh gAY
T300m, 500m, 1000me]™, 24xo|A 18 50%T)¢|
LEE A7IZ 2HE F $£IY0E A ¢
THEEZIM, 2003, BH7TH, 2007). ol $3FE
of tElYf ZH& AHESt B FoE Yo

I
12

{e

(&

rr
M

N

(¢]

Y
oo T
e P

(M (o rE 2 X 2> o et fo
A=A
X

9]) 15000m 74712 15204 28Et]e] 77

e ol Hold fita 5, 29EE fAT 4 e
AT FA A7) B4 o) vl A4E L aFA
A9 A 7] dAE 159 HEHE A Hold
wigo] 4719 $HE &9 dh o|AY IS ~
e 2AolHe 15 Aed A a&Ad AM % 2
Y 73 855 ks she kA 2E23 5EE ¢
83t o1Hd 71&H 8219 niEls AYE A
L2, A7Y, &8y, £94, B34, WA, ¥4
o] 73} Fofof gt

De Koning 5(2005)2 #5459 sA2EL 249
A 2 FA olF A AT A Ao, A4 79
oA 7H 39 Qe S-S BT 5 glow, AdERIEY
23 ZAPE Ao &4x Z¥3} ROM(Range Of
Movement)l| wel =7l Ao A Zhol fofgt
Zol7k glol 718 715 Y-S wFve A7t B
TELTHHEAE, 2011; H71H 2005).

A RE AU A 2559 I A% ¢
07 o]Fojxlon o8l ALH Z&9 " A
5 @& @529 A3HStretch-Shortening Cycle; S50)
olgkil @rhKomi, 1984). ol&d A4S 7|22 & Ed¢]
Y 5 st Setol oM EY Egloldolth

Zeo| oW EY Efolde F/H Y FdE &

2

{

~

rE AP

W s A W 282 olgelel 2vEs) 28 Ed
olde] Bug AAae WHow ARYUT. RS B
% 43AE mFo) RelE A B 72 axed 2
2¢ BAo2 st FooonEd Edolde ¥e xo
2 9ad o £0H0E 289 ojghe] o]FolAL 3
A 2d lEEd @ AW g BEe RaE wol
2%%0] Yol se] Zadn 2uEe B e
WHloleh & 4 ATHS-TA, 20,

Zejolov|Ed Edolde] olg# HZ FHS FE
£2, oE2, W85 A9 oal e mEe T

Sp i 283§ 5o AE A 2T #AE 2u

e Aesol o &0, o e, o 2y £¥sde T

T UEE, 289 £25 FIAA BYE Hoh A 2

3T 5 U ke EE R FaHoItChy, 1984).
ojg% Zejo|ovEY Ego|de QIEY A=

2A|E HAFEelA 2ad X

#old oA T, tiFEe HPATES YA Feto]
EY FdlY T B2 §9E9 g a7 2

S B ogRIEY AT AFojY FE £4

Zelo| oM EY U Zelo]

Hol| H)X= Gl FF A7 AT Aol

ol
L)
o M
gl
=2
ko‘l
_V‘_l‘
12
r o

2 %

o oM
ofN

.-

aDac)

e w — (m
o B o Jo

F eIEY A9 208 H4Ee £
AATY, €ddst $E3dY §54 29
1000m 2A018 718 7221 2Al0l8 2.3 Ak g
AET Wil nXe §7E Hlu BAMaErh AT
Aol lek

. A544

_):1_1‘

= >
Y
o

ox

K

ox
=
=2
ol
ofN
A
dlm
ox,
o
h
X
o 4
ol
(M e

i)

e

=
El
o o
p
A Z
= 1
T
o
PR
-
= o ox
o 2
o>
> >,
et s
o
2 =
ot 5
_& —_
ol QL
N N
T ol s
e ok I ez
o

o o g 2 o m

o o

A ook
By
il
rlo
re
—
{o
=
%
iy
R
o
a2
=
=
o
ol
i



B2 Suof 9 43, Deie Ssjo|onjsa] F2io| ol

o

fol B2 Aml= AF oY MPEQ 2

473 =0l Dixl= FE 63

SR WOE FINE Y @ F AP Y3t
30, Pl 14 B4 <t % 20

ER .
2N Ay A Aam)  AF(kg)
H w3 tHn=4) |17.75:050 675:096 171.75:2.63 66.58:5.70
AFAGn=4) | 17252050 7.25:096 172.50+3.00 72.78+9.95

=2
i
2
+
ox
i
o2

WA= SATHELE AALE A Inbody 4.0, Korea)

< o]&dtq AF(kg), AATHke), AATFH kg, 2 AA
TE(%) s S ol A% AATHY ZAHE 4
& 24 A 423 AASFS Atsta, oF 94z Ao 4
AL &5, €32 7R 5 AFRA 4 FES #A
gk Fejell A SAskglth

) A
Ak AARs 4 AlRERA|(Polar, Finland) S ©]-8-38131T
7kl ZHgske 417180 Tel CODED transmitter(Finland)

2 F9 3240l H433, £5 Fgsh A Ao

Z747] Polar 725x(Finland)& &% 283190, T4
Ho® Agste g SAsiY. AvrE 34 7]
ZES BME7] 4l WINDOW %ol Alz®ldh IR
DATEZ 0|4, polar Protrainer 50 T2 1#0 % o2t

she] 43,

3) MAE H= 53

£ Ag0IM] AAE BT Y NS T AL A
Ask 2kl 27101E $5 5400 3 slelg F A
7V7

AN Z % kit 2 491 AA A F 234 ZA st

AE& YA, 1000m 2A 108 AZ, 5
43]o AA &7F EolA lancet¥
o] &% finger tip WHOZ d& AL
(YSI 1500, USA)= 35 BAsiat

= mlm (o

1
A7 3 AF gx}oﬂ ﬂlsz ALA| A
6000(Lumex, US,A)E ©]83to] F44
UE9} A =z SRS kdsA 1A
cg *Jzﬂ— 14 3 FeolA FEoz
stk e57PsMelel 45 zdsd X
4% ojge] &5& Adsty, v A=rit
B AA SEA LEHA tiste] A 3eteE
HAARE 60°/sec, 240°/sec 4R QEZ
o) A2 22 33 HHEslY] FAEG 0
g ZA2 30°/sec, 180°/sec FEEE F HHEY]

22 33 WEse ZHad

Mz
oot
AN
=
O Ho
oft
o

o
~
g

rU o o
18 oH,
o
[N
ol
o
;.‘é
2 4

E o
ook
.

oo

ool
=
=2

o\ [

o G«

2
=
{0 [‘-{O
oft
(O8]

o
8
o ou

rlru

B
rlo
A
iy
i

s
Jm
S

orlomord ot X

o
ru

6 A2 B4 27 £9Y 54
275 At ORBAH Oéf%ml Ao wEge)

ZJ]Q TE ‘3—3 2Ao|g 7]

AN A S 1 49 122 Jis FAs
199 1Y ae el =
(Drafting) &2 AL 4 E}Ei A F49] 200m B2
Ed S 5HH] &3t H A~ &



64 AZE AO|AA H31A M2s

. ZFo|WEY FH =27

1) Hlay<
S| 2HEY FHL <& 2>of AN nieh 2o 7 4
Fo AA A(1~4F), BG~8F) BAZ UFo AA 877
Arstaen, £9 33(¢, 7, )= 4% ZM 208 &
d Fo AAEATh ZEoleWEY T A FHREe
2Aol8 FH Aol dAste £50% d%zﬂoh A%
& 7HE Az} 2EGHOR AN
%2 Huge] ZeloloWEY Fd T2 14
@A AaAR Y 71zt
2HE = . s
552 A9 A 83 BHE  1F(33))
A oE#1 g H= . .
(1-4%)  ErAE AZand 97 00 MIE 2708
o 2 A= 108 44E  35(33])
CERES 108 54E 4533
Box §2H X 103] 4HE  5%F(33)
s ) 3T
B e o wssiE 673
B 1= d 3L
6-8%) ——t°I= Boc W= 1538 4HE  73(33)

Box 9% Edi@z

158) 5HE  8%(33)

ZZo| QW EY FHA F4 AREE FAkA A Al
Hol ofgt oliA] AF2F rebound effect’} s Al
Z4A 9] 3Fo] Yojutof d7] wjE(Barry, P, 1999) &2
7t 30%, MEZ F4 AE 3802 At 1y &
dA AREE g2 Aol AHE Boxd] Eol= Komi(1984)
9} Bosco(1981)7F A A3t 60cm =olE AP, o 5]
2 Are g de g8 ARk #olQl 30emE 3+
o AlE F HZe AR 30cm, 7H2 100em AR #
HE EHOIii FEAE T QoA FHE] o] FojA
TH Zea3e 74 g

24 off ™ 4

rol 2 o

30cm, 7F2 100em MY FHE PR3

3 A339Y SeolenEY Fd 2239 74

B Faus I
el 5ol ~AE AZ 851 9E_1709)

del @8l 289 2AE AT

A S0 7 Hego 8 am 08 e 2709)

147 &g F8] E29E HZ and PA
59 #3 i 2 Y=
EEGEERE
52 73 Box HAHE
31e] 73] Box YAHE and Y HRRE HE
B 52 #3 Abo]E Box T
(6-87) 58] 38 Box 9 YAHZ
58 #38 9 Aloj= F HZ

&gl wel ¢l Als F I

108] 4HE 35(33]

)
103) SHE 45(33)
103] HE 1733)
)
)
)

108] 5HE 15(33]
158] 4HE 1533
158 SHE. 17(33]

5. A=A HEH

o] AfolA dojzl BE A= SPSS/PC 120 B4 T2

IS o] gsted, 2 Fdd ti 71e FAA (meantSD)E A
3 F AT 2 FAASE Hel HE oA
(Repeated two-way ANOVA)E A 0}910131 @q‘ﬁ 74/\}3
=Y test A il , 5 AL

= 3
5A4 A% 9% G5 52 a=(5

A4 ’6‘}‘213}.

m d+4ds

g = ﬁ:Lak(kg)-/] 3zl
o oig ‘i}% ]%‘ﬂaﬁj“ 5 7]'7P AN Az Azae
e BAs0 ol ol wolr) ke ol o
= @ A% /)% 2 A9 ol $AzeR
§role Alk Vs i)

2. FAAA Y e Jd7t 1000m A 2oy F

] 1
2AO|E AE9 *:!H—H: ‘?’ii}%} <= 5>TJr 2t} Ak
o H3l EH?& IHE ol RN Ay deAsade

Uitk ool B F &



= E40f s oF, ZoiE Z210(Q0HER] 220| el2fel E2] A= AF0E MeSo| ZV (3 +F0) OlXl= HE 65
F 4 AATFAY w3
ER e Hl R (n=4) AR (n=4) F p
Az A 7020545 70.25:8.19 7] Fug = 021 661
N He Fg = 001 912
WS u 6 = .
(kg) i 710559 69.858.25 M3 x Ao Fug = 164 o8
Aqmg A 1110212 11.73+3.13 A3 Fug = 024 62
(kg) A% 11.65+3.14 11,5543 44 He Fag = 001 i
M N T AA x Fug = 089 381
AR AR 57.98+2.87 50.8346.67 iji Em = 3%‘; gé
AL L e = :
8 } 57.08+3.71 5840+6.93 A4 x Qo Fay = 09 e
BMI A 23.18+2.62 243+1.79 A Fug = 014 725
2, @E} F(le,) =04 490
Al2 ¥
(kg/n) b 23.342.60 21.98+0.91 A7) « Atk Fog = 054 489
A A 3403046 34.20+4.74 A Fug = 417 087
2ac R A Fug = 001 916
AL
(9 = 3405+1.05 33.35+4.68 A3 x e Faa = 469 o
M=SD ; *p<.05, *#p<.01, **p<.001. A2, A, A
3 5.1000m A2kl 2A0|F T AEkae] W)
I — L= S E ) AP (n=4) F p
A 182.00+7.44 178.75+7.89 A Fug =747 421
HR - A Fue =2.288 181
Al2 ¥
& 180.75+9.43 17250+7.72 A3 x A Fuy =302 55
3 (mean)+EFHAHSD); *p<.05, *p<01, *p<00L. A, G, FEAE
Aol7F VFERA] gttt 2APIE A4E9] 1000m 12kl 27|08 215 4l 3] 54
A WslE <k 3 2t 47 A, +FAF, 5%
3. FHAX | w2 1000m 1) 2AH FHF L ¢k %, 108, 158 & SAT 24k Ml tigh Wk o)yl
A dF Hier Wt FEA AR ASALEAE SAHCE F3 AfolE B
o]A g3kt ol wE F EHE HAR A3 713 E
1) 1000m 129 2708 ¥ 0 S84 B 20| WS o o] BAHOE K23k Aol LehtA wsie.
877t 48 Eelo]lenEY Egojdd mE el
F 6. 1000m 2ol 27018 A% 8l S| 5A] A4k 20 wig}
g ——  Rd AR (n=4) AANG (n=4) F p
A 1.75+057 200£0.22 A Fu = 085 392
?l';g /‘] = %‘JE‘r F(110) =135 289
A2 ,
- 200£032 215:039 A x Yo Finy = 005 o5
A 9.100.78 9.28+0.28 HA] P = 322 13
%%Z—}‘:la:‘ % %JT& F(1,10) =074 42
A 8.58:083 9052033 AA x A Fui0 = 052 500
A 7.80£0.16 7.98+0.13 HA] Fu = 313 127
5?]:_1“'?: & ;QI\;_]' F(]/m) =699 025*
A 7.75+0.21 7.68+0.39 A4 x Ag Fu = 160 5
A 5.38+0.29 5.90+0.70 2] Fau =312 128
10&% - Edles Fup = 113 328
A2 "
) 5.35+031 5.53+0.55 A7 x A Fuy = 239 1
A 3.08+0.64 3.400.24 A Fa = 0.67 444
15%% . A Fa0 = 0.36 569
A2 ,
- 313019 3.00:0.28 A x Yo Fi = 111 s

M=SD ; *p<.05, **p<.01, **p<.001.

R e e



66 AZE AO|AA H31A H2s

4 FEAX 0| w2 YU 54 289 W3l
1) €34 =y W3
SAAN 5549 54 &R 60°/slA =53 A
AAe B}AEIE ZAst FAXCR foAS HAlst
7] st o] dRlE B4 e A ol dHFEA A
NaALEI= EAHOR $o3 o] Ho|x ggkth
ole] M2 F &I}E AN gy)r

N
r:L
2
fie)
e
=~
=2
of
L

total Power?] W3}
Hde] TEH E5A 4EE 240°/s914 =33 21A
A5t BAFCE F94e AL

3) 2E#AY Hj=y W

TEREY SEY S8 A4E5E 30°/s9M 253 A
Ao dAEaE FAse] FAHCE FoHE
7] st olWlEg E4< AASglTh ol FEEA At
FeAgEI= FAHCE FOR AolE HolA ¥
ol mE F AI}ES AHAR A 7z 1 % A 7ol
FAHLE Folgt Apol7h UehtA| ettt

4) TEAH] total Power?] W3}

HERAY] 454 54 4455 180°/s0A %ﬂr Al
AN EYIQE SAst FAHCE {o4E AA
7] flete] oldwE BAS A 01*4‘31;@%*—1 A
FEAEEHE %ﬁl&ii g Aol HolA| 94

o}

RS AN oldHFES A A olo] M2 F &NE A A 77 7 2 A ol
SALENE FAHOE o Ao]E Ho|A] ¢t o SAARE Fog o7} YehtA] ekgi
of e F = AAR Ax 7|7 7 2 " el B
AROE frofdt Zpol7h YAl 9ot
T 7 £34 60°/sec 2, AA ¥
Her —— o H AT (n=4) ARG (n=4) F )
fexor AR 197.75+17.39 19950810 A3 Fg = 0.08 788
(k /sec /%) _ ;g‘:’_]' F(u,) =038 561
5 AL 193.50+16.22 202.75+5.85 A x A Fu = 446 079
M:SD ; *p<.05, **p<.01, **p<.00L AA, A, FaAE
F 8 S¥A 240°/sec Knee total power 2, 214 ¥
#el A H Y (n=4) AAY (n=4) F p
flexor A 2143.75+253.66 2083.00£196.73 AA Fug = 025 633
(kg/sec/%) s o Fug = 014 7
]’*r 210350i15960 211025i20089 ;‘q ;(] X %er F(l, 9 = 2‘55 .161
MESD ; %<0, *p<01, *p<00L. AR, AT, A5
F 9. WEHA 30°/sec Peak torque A3 HS 25Y
ER A9 9w o AFAY () F )
q A 47504387 482541021 AA Fug =018 687
exor Atk Fue = 0.04 840
(kg/sec/%) Pk 4800812 4950+8,69 ;
T VR Ve A2 x A F(L(,) = 0.03 862

MESD ; *p<.05, *p<(01, *p<00L

% 10, HEHA 180°/sec Total power A2 S =4

A, A3, 422

x
W —— A9

H R (n=4) ARG (n=4) F p
flexor A 137.75+24.17 133.25£15.52 HA Fug = 002 906
(kg/sec/ %) . A Fug = 003 874
g A 135.75+12.61 137.00+13.83 A4 x Ao Fog = 017 69

MESD ; *p<.05, *p<(01, *p<00L

A, A3, 452



E5 40l 3 £, HelEl Z210|QoiER] 220] Ql2lel E8 Au= AFo|E MeE9| ZV (3 £F0 OlAl= ¥EH 67
£ 11 35 AAshe AHE 2o wsg)
M ———  Ad ayd =) APHY (n=4) F p
AR 468871 46361537 AA Fug =1872 20
an . e Fue =008 930
AR 47384593 4711574 A4 x A Fug =073 7%
% 7 (mean)+ EZHAKSD); *p<.05, *p<01, **p<.00L A, AL, 45AE
£ 12 38 53 Aeolxe) AHE Az Wt
LR A4 vad =4 A3 E (=4 F p
A 44614614 44164650 A Fug =016 905
cm ALS . " 1:}‘\;_]' F(Lﬁ) =3.696 103
1% 43.63+4529 45294659 A4 x Ao Fiug =020 P
% (mean)+ EFHAHSD); *p<.05, *p<01, *p<00L, AR, AT FEAE
3 13, 1000m 270" 715
M —— g afld o= A3 (0=4) F p
A 88.50+1.00 87.75+0.96 712 Fug =043 537
2 (sec) - A Fuae =415 088
AR 89.00+0.82 86.75+1.71 A7 x A Fuy =386 097
% (mean) + EEU ZHSD); *p<.06, *p<01, **p<00L T E = A o
5 FEAR ] HE HFE HZ| W3} Al 2A0lE 715 thet o] AWM EFEA A FsALE
T SAACE o7 AfolE HolA| Fktt ol wE F
Eﬂr—% ARG A3 7I7J H g e e FAACE

1) AA2HA g H JejoA MAE FAx] W3}

Aol B A FefeoleWEY Edold
OE M4EL giato s &7 # A A
A
]

b > ol
ro
ACh
rO
[
Ch

Ag ARE HZ W <E 11>3 2tk dubzos
2] | A AAF AHES wist] gy o)
WM Ay Aaaean= EAZHOZ 938 o]E
HolA itk ofd wE ;«me AN Ask 717k 7

6. +3A A9 WE 1000m U2} A1) 7|52] W3}

8F7e] 4H ZEol2nEY Egolydd] e ekl
2A0l" 1000m 7)E2¥3E= <& 13> 2t} 1000m g}

[
Ny
o
o= o

Ly
Foll FEHOE 9 A4
[e]

e
4
%0,
rlr
Hr
nE—:‘
1%
K
ofl
N

o
B33
ol
o)
=

&8317] fa e AAE
"oz wolud 23 3
ERog QFHL o= &

AT Al #7Ee EAo
qge 71%% ?A}o}ﬂ(‘ﬂﬂ 3, 2007) %

ol [11[0
N

—lN 8

Fu“

Hol'
Ry
i)
(o3
in=) mln

HE & EE}O] UﬂEa
E3ta itk meEbA B AT
= 8 737190l SlojA 853t it
3 QleRel iv"JE 2Ao] }—E"ﬂ A

g FHs Aestd 58 IS(E
HEH(AHHE @1)9] 1 5}9} 1000m E Y
)

=
°
1
rir
rO
k)
ro

oft
)
o

i
o 2 >

e

we, rlo

~

Jhu

r

Ay

o
S 4o

§l=

L |y
o Ny
9
P-Lm
)
=

w0 rlo St
v

o Y

Ak 9 28 A8 4 AeHd ¥sh aeln

ot 2L ofy
o 5 g

I Vet

ﬁ_
o 20 a2
S Uy
)
=

2 A =
x = g
N ?{] r

°

;[i
au! -+

0B i

o
2

SLqm |
o o ¢y o & N ook @ 2k of N B orlo 2

(A

N

N oo

~

=2
2

JE (17

~—

B

T i f



68 AZE AO|AA HM31A M2s

£ 2A0lY A e AE f7

el uu}% a-‘axd 2 ) 98 weA BoE —s}— sas)
U5 S8 s A T T Bl
FR Aol e gghAd, AR A F9

49 4 990, Qe Ane Aol AT
FAE Adke 29)E 2A0HY HY AFAN e 2
o9 A 19 25ls B e 3 waRg
27)50] o] aFHCL HuSAHAZAEY, 19%)
9 AFAHE U 4 9y dioz @
golorEd £ % R

dm ¥ N o 1

Aol g 3 e HdZEs T¥she ROM(Range
Of Movement) 9 A SA ) 237 Qth AlRE

SHE 2 & Azt Hr9 s 2E & 5 de 59
<+ ‘é‘f&‘ﬂr AFolA iy FAHS ARE HE, &g
e MAE HZE ANtk AHE Hze= siA9 Al
A8 o #-Y F3AS T3l LdHe ol &
gy iy S50 o3 ko] AAET. APl
ol Ztol M ER) I Hluth(Yet Seto] LW EH)Y] F
Wt frodS FHs] A9 slE w5 AHE 84S =
W 24 Frksiath 7 A9 1 BAHCE FoF A
ol UEIUA kAT, AR A Fo] S gl &
= AATh Hennesssy & (2001)9] AFelA §74 oz 31
s Ae-E gHoR 3 ZTo|eWEYs AZHE
(sprint)ote] 74]"“ fﬂﬂ AFolA Zfo] W EYL

"U

tF A= A4 (Bounce dro
%

"75(5-step bounce test)

YEQ} Hlwe AT 7éTJr°ﬂ/\1 s %;‘,E %50]9} g_:Ea]E
F RRolA fog odAZE depton, &
ALZE= Y & 1584 A9t AFA0E A8
857t Zelo] QW EY S 53] 40m 2
771, AR zol®7] 71ZA fold

all

ol Yehiglte (%, 200008 Fall Eetol e
Edo] £uy Pl =50l drta ARd

Bk 25 AZUA sk S AUAE Akt
= Il Aol kATt SsFol P&l o FAIA ofsk
< W BEoAE AR F ol o &% ATt

ro

N o

ox i XL
12
i
Py
>
rlo
>

rg
© &
)

ox
=%

(Gluconeogenesis)®] 4= A4 THA
AT AT, A

QA W Ao AAe Y& 8
57] A2k Aot (Brooks,1985). o= 449 583
LA AAE 7HA Het AREH(Cardio Output)>
F(Heart Rate) x 13] ¥ (Stroke Volume) ©.E o] F
oo 13 #EFo] 55 ARl B ¢ A

12

17

2 _nlz b4 B ORU > offt rf

>

=
A7) AL fuy) B oo Sole 42 53 3
de) A7 e A4E) 29E 2E 5 Ak olsk

FU 48 £F JuAd 208 F ABA A9

¥ E5540) BE 2
ol oW EY Edjodo] Zush Ausel BAE ¢Ish 7]

g ol 719 Sl AoE A4
RIS 29E 2A|ES 5 RN 7|52 4
7lge wdse 7 2 710l Al 2A10”
Adete AEE et T300 55 A9 ZE $5
2l A71e1A R, 1/1000%9] #e] w3t &9t H
HH7] s zoll 2A01] 715S wlg F8dit & ATl
A AN SPtol oM EY FH ?411 A% 2A oY 7]
z f ol UehA AA
*E—E} 12 IEQ Egoldo] 715 &
= )\yq: }\;ﬂo]E

= g
ox
|o
fu
1_'
r&‘ﬂ
o
B
8,
5 lo
re
—H
2
>
e
K

O/
o L 98 4 g 7-343 H 4 3)
4 ATEL 4TS ) Fojolew
% W, 3 29 45 19w 3

el e 7UrUr
i%—‘i*éfﬂl e Edjolen]
EY Efo

FUAA R ©
A Ae @



= 5ol S 8, 2RiE Z210[20ES] 2810| elEfel S5 A= AFoE M=e| Y[ E0 Xl IJE 69

g A7} o Fasitt 7= AFEY 7159 pA= G #F} AT

B AolA A 87zt gk Sefo|emEY ¥ 913} 2H2006). Seto| M EY T T54 FHo| <1,
3 el Zetol oM EY Fd Mok 7t {23t Aol 9l NH4, 554 29 € Azsg5y i v
AAT, FAHE ol M EY HAdoA AF Art AA = &%
ARRTE e A Y] Wl 2718 el HAIE2011). QERIEE 295 AFA 0" T4 o]
ol W ou] ge AFASE & F YTk AFARE 23 a9l
o 37HE & A7l AR FEo] Aol 2ot 9l F$EAQ007). 3= 295 208 A3 A A¥x
A& Ahe dds dry JHt FoAel verdr] 38, 100, 64-72.
e A A A T 5 2 Afl e AV o AZAEE(1999). QYE 2F=2A o] A A7)715%
g Aea e Z4x 9 8F o] FH VS AAst SEATY 9 TR 999 #EN 9
s o AA 24, &2, 554 29 2 Al wg $814(2000). 29 = 2A 9 E X9 ETo|emEY EF
(B, AR O A7)ge] B AT o] Y Ay ol Ezte] {F AT
£ A& & U Aol AL, 874, 3120K1997). £E Ed 23t AA0]E AFEY A

qE4 9 AREAY Lij] BE AT FIAS
3837, 6(2), 135-148.
V. A& 9 A< Barry, P. (1999). Speed on Skates. Human Kinetics.
Bosco, C, Komi, P. V, & Ito, A (1981). Pre-strength
potentiation on human skeletal muscle during

B ATedAE deRIEY 2 FEd A 4
oo onEY 39 U3 Auk SelolonEY 3 3 ballistic movement. The Scandinavian Physiological
o b vlae] glol B EA W g £BAEs} wEe Society, 111(2), 13540.
4 0 20y sfole A T ANE B A ET Brooks, G. A. (1985). Anaerobic threshold: review of the
2T 712S HTHe ) o5 o]k LERA ot concept and directions for future research. Journal
o} 24E Zalo|onEY ko] AL Z3Eo] dY of Science and Medicine in Sport, 17(1), 22-34.
L AGS WA} ol AT HE o3 2ol Ho| Chu, D. (1984). Exercise modalities plyometric exercise. The
2 Grol} Tgo|ouEY THS WE 3 L@He £ Journal of Strength & Conditioning Research, 6(1),
&4 29, oue, 2A0lY F A% 8 A5 59 19 266
272 s EI) QO AL BelEdon 23 o De Koning, J, J., Foster, C, Lampen, ], & Hettinga, F.
Fol2e 23t ZEo U <A4E SaolonEY 39 (2005), Experimental evaluation of power balance
o Axol wMimol AA W A= HAZ 7] LEFO model of speed skating, Journal of Applied
ol 5 e Wl @7t A4Ho HAE Bash Physiology, (1), 227733
1o Ao Azt Henmnessy, L, & Kilty, ]. (2001). Relationship of the
stretch-shortening cycle to sprint performance in
trained female athletes. The Journal of Strength and
Ao T = Conditioning Research, 15(3), 326-31.
ZJ-ET?]‘ Komi, P. V. (1984). Physiological and biomechanical
correlates of muscle function: effects of muscle
971%(2003). A2 2A0)E T300m 2 52 £4. structure and stretch-shortening cycle on force
A1, AT, olF5(005). 1EHR] 2A 0B T300m F and speed. Exercise and Sport Sciences Reviews, 12,
T4 5 A $55Y3F, 1, 125-130. 81121,
B719(2007). Q2RI A9 500m LEH LFHF
BA, =EEDY: 2013, 12, 31
=EHAMY: 2014, 01, 17
1-439(2009). 7371A 57 A (Tapering)7} ©AE kel dA2=: 2014, 01, 20






AZX APO|RIA, 201414, M31H M25, 71-76 Sports Science, 2014, 31(2), 71-76

AlERE FAL B2 Al A 7|7 Aol mE A Ed
FEsle) v

A Comparative Analysis of Upper Extremities Range of Motions for
Badminton Push Motions Depends on the Player’s Level

A9 FAR - 4E aRAsa

Kim, Young-Hee - Yoo, Si-Hyun - Park, Ki-Hyun - Yoon, Suk-Hoon Korea National Sport Univ.
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Abstract

The purpose of this study was to provide fundamental information for the development of badminton athletes through a com-
parative analysis of upper extremities range of motions for badminton push motions depends on the player’s level. To per-
form this study, ten male badminton players were participated: five skilled players(SG, height: 182.8+4.1cm, body mass:
72.0+58kg, career: 11.2+1.1yrs) and five less-skilled players(LSG, height: 178.8+7.3cm, body mass: 74.415.1kg, career:
10.2+0.4yrs). Three-dimensional motion analysis using a 8 infrared cameras with a sampling of 200Hz was performed on the
section to show push motion. Motion was divided into four events: service moment of opposite player(E1), right foot toe
off(E2), impact(E3), following(E4). For shoulder joint, SG showed greater angular velocity of external rotation than LSG(p<.05).
For elbow joint, SG showed greater angular velocity of supination than LSG(p<.05). The greater angular velocities of all upper
joints were found in SG than LSG during push motion. Elbow joint showed greater angular velocity than another joints.

Key words: badminton, range of motions, push
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A
2] =g, A, 2ATY, AdATY
5 54 Aol 87EHJo, Yoo, & Yoon, 2013; Lee,
1989). ¥l A8 FAYS 4ga|of st HETHS
FE s 4A#AES] ROM(range of motion)s &&
o2 83k Ai(jo 5, 2013; Lees 5, 2009).
HjERIE Z7]qt2 o] 2006 AR~ ZRIEAGA e
IRAEAZ WA meh(Badminton Korea Association
[BKA], 2011) Ht} FAZQ] 77]&F0] YerA HL
o, 20X EF, FA T3} 2 34 7lzo] HwsEA
1 Ath(Jo, 2011; Jo &, 2013). ©12 3] A W7} Al
= Fio] Az 9lom, MH[xgt AR Hes
A ' T LA F4HI Ith(Kim, 2011;
&4} 77100 Wil A71EF0l WE &
771904 AR FoAo] FA4E glon, gAH
A 348 FEde Ao sl B #Hol
THKim, 2002; Kim, 2009; Kim, 2011).
2= 50 FEdl & o9 (hairpin) 3 AT #
E2EEd(underhand stroke), 34 FEfl FA|(push) &
2ol 9lem, 1% FA 7leol 7M wol AR o
(Kim, B. S, 2002 Kim, 2009). =3 tE2 ¥4 71%9 ~
mjAek B Zled wE 54 4EE0l 22 ASE Uy
U oelEr" A7 Fe3k adlojgt @uketth(Kim,
=

s ul

3l

X0 o > > i
o o
2

i)
ki
sk
>

ik
>
m
N
-

o] "ojx|7] Ao Aefefof st wF W FFo] &F
=7] gz FA 7ed AFEdAR o 7le F a8
tolthKim, 2011). weba 7715 LA #do] =
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253 A71E s A HENE §& AFES A
HEY, FA7|e2 Bo] AHHE 2% EF 7<)
i3k 97 (An, 1990; Ahn, 2003; Choi, 1999; Han, 1998; Jo,
2011; Jo %, 2013; Kim, 2002, Kim, 2003, Oh %, 2005
Park, 2009; Sakurai %, 1987; Sin, 2009; So 5, 2003; Tang
5, 1995; Teu 5, 2005; Tsai & Chang, 1998)7} FFE ©]
F1 9loH, o AFES Bl Hi=wE s BA
< At 28y wedd A7) ye E4(Chol &
Jung, 2010; Ha %, 2010; Kim, 2002, Kim, 2009)°l4 53
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2. A9 Ax

€ a7 HERE A Jles 48] HAste] A9
A 74l 2HOqus 300, Qualisys, Sweden) 8THE A 4|53 <.

3. A8 E4

Hedd FA 7lE E4s f8ke] Qualisys Track
Manager software(Qualisys, Sweden)®} Visual3D software
(Cmotion, USA)E AHESHH. 42kl 294 Fhvietoll A
dojzl dloJEl= NLT(non linear transformation) 7%=
sto] 3akd FHEg oz HEHUT o] FAA e
92} Butterworth 2nd low-pass filter® smoothingdt
om, AgFIrE 10Hz2 A3 AASAe =
Z|EoE gAY A 4 A Lo A% v
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HlW 73

oA #3E (o 5, 2013; Ryu 5, 2012, Winter 5, 1998;
Yoo & Ryu, 2012)2 Cardan®] Xyz 37 o= ¢
Azt ROMOl AMH Ao (Cole 5, 1993, Hamill &
Ryu, 2003), ‘dA#424 Aol <& 1> 2.

3 1. Orientation of joint movement

Axis—Joint  Shoulder Elbow Wrist
X Flexion(+) Flexion(+) Flexion(+)
Extension(-)  Extension(-)  Extension(-)
Y Abduction(+) Ulnar flexion(+)
Adduction(-) Radial flexion(-)
7z Internal rotation(+) Pronation(+) )

External rotation(-) Supination(-)

99k o] ZAHHE ROME HEdte] F W 7ol #
°olF AT St SURR testE AL, o
W FefES =062 AR

1. 2872
E AT 3 FA 7140 T 2940 954471
W $5ag] ) HL%%@(m)ow 29/ )

Ueto, AL

< Uitz 2>

3 2. Time between skilled and less skilled players during push

2. ZA#E ROM

T AT & FA Ve A deRd dAEd ROM2
<¥ 3-5>% 2t oj#H e ROM2 54157t Hl <
Aol wls] 2 WHolA ALY, $AHLE FoAT
Aol QU3 9, EA B ROME Wl A7}
Tl wls) 2 WA wAfed, FAA Aol=
UehA] @9ttt T12la 5340 ROME AuiRd, ¢
FAG7E Al feAed vle] 25 A" FAYol A
Uebtoy 8E== - AE2s FAYdAE A ekt
on, B BAH0E o Aol

3 3. Shoulder ROM between skilled and less skilled players

during push motion (unit: deg)
Group X Y Z
Skilled player = 69.2+2535 262241552 53542249
Less skilled player 55483020 19484572  4744+27.08
tp) TOp=458)  911(p=389)  .387(p=709)

3 4. Elbow ROM between skilled and less skilled players

during push motion (unit: deg)
Group X Z
Skilled player 63.00+15.03 19.7248.57
Less skilled player 66.9824.21 22.78+13.61
t(p) -312(p=763) -425(p=1682)

3£ 5. Wrist ROM between skilled and less skilled players during

push motion (unit: deg)
Group X Y
Skilled player 27.18+10.75 4248+14.38
Less skilled player 25.3016.73 52.92+13.92
t(p) 331(p=749) -1.167(p=277)

motion (unit: sec)
Time P1 P2 3
Skilled player 0.39+0.03 0.08+0.01 0.28+0.05
Less skilled player  043:0.04 0.08+0.02 0.28+0.04
t(p) 2.017(p=078) 408(p=694)  -225(p=827)

3. 3478 A - H: 4=

FAG  FA e A YERd AR A - H4
ey <& 683 Ltk oRAEE 2347 9477, 9
2377, BEARAL ARG I, EERHAL A
Zb QIS A RSO T Hd gt FAHOR
frelg Afole YEREA FSiTh
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3 6. Shoulder max or min angle between skilled and less

3 11. Wrist max or min angular velocity between skilled and

skilled players during push motion (unit: deg) less skilled players during push motion  (unit: deg/sec)
Group X_max Y_max Z_min Group X_min Y_max
Skilled player — 10230+1570 55801319  5.06%23.89 Skilled player -239.46+140.37 725.28+225.01
Less skilled player 911042009  51.16£1448  12.00421.02 Less skilled player -188.22+81.89 832.06+207.21
t(p) 982(p=355)  .530(p=611)  -488(p=.639) t(p) -705(p=501) -781(p=458)

3 7. Elbow max or min angle between skilled and less skilled

players during push motion (unit: deg)
Group X_min 7. max
Skilled player 35.56+10.95 4046+9.77
Less skilled player 44.10+8.57 44.76210.18
tp) -1.374(p=207) -682(p=1515)

3 8. Wrist max or min angle between skilled and less skilled

players during push motion (unit: deg)
Group X_min Y_max
Skilled player -36.90+19.29 -29.86+23.09
Less skilled player -34.36+4.89 252242353
tp) -285(p=783) -315(p=761)

4. AR H - H& AE5E

T A T FA 7E A UERE AR A - H4
AEEE <& 11>3% 2 oA S S54E559 o
£5, JSIAAEE, BEABEE AATEEY 374EE,
EERHL NAGET} QTFRALETE AW Hg. o)
W SIA(AEES} FEARE 9 AERAA F A
o 7t BAHOR o3 Aol7}h Vel p<05) THE &
A909] ZHell A= BAIARL Afol7F UEREA] 9kt

3 9. Shoulder max or min angular velocity between
skilled and less skilled players during push motion
(unit: deg/sec)

Group X_max Y max Z min
Skilled player 3156814880 37848+75.61 -93.68:37.86
Less skilled player 279.90+67.86 40676412744 -0.82+62.76
t(p) 957(p=367)  -427(p=681) -2.833(p=022)

3 10. Elbow max or min angular velocity between skilled and
less skilled players during push motion  (unit: deg/sec)

Group X_min Z. min
Skilled player -683.08+90.36 -238.68+32.74
Less skilled player -569.64+102.36 -197.12+21.01
t(p) -1.858(p=.100) 2.389(p=.044)

V. =9

2 d7e v s A 71% ek
ROMJJr 5]&1 = 7—}5 E A‘—’%E 29
1 [e]

2 WA Aus) 3 ATl ‘1%%13}(Oh 5, 2011),
F A, $5A5E 0 9550 WE oiied 2
2 ety . olie

FAGTE B g Hls wEL FA ofRE e
FINIE ZCE Holw, JFoz FEXe} &5
AR $AYL ZolEe oz ATHOh F, 2011).

Shoulder_ROM Elbow_ROM
4&Skilled players -+-Less skilled players

1% 1. Shoulder, elbow and wrist ROM of two groups

Wrist_ ROM

Al HAZ, oj7)e} JEJFJSLX], EERH F3 - NALEE
= $FAFTE H] Mg vl AwH oz A JE
Wom<ad 2>, FHolA Y92 &%) St E ¢
lﬂ-z

i

A A AERE AF(o &, 2013; Kim, 2003; Lees
5, 2009; Putnam, 1991, 1993; Ryew & Kim, 2003)9} 1t
ojA & HHE‘ﬂEd A 2g) o] o vt

A Al F2 A}ﬁﬂ 74 oz
weke (Oh 5, 2011) IE #de ROMH} 7
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Shoulder angular velocity  Elbow angular velocity Wrist angular velocity
4&Skilled players <+-Less skilled players

1% 2. Shoulder, elbow and wrist angular velocity of two groups

vl WAz, oABde] AFIA()AEEAN il
7} Hl Mg HE) ZA YepgE, o] Ae AE
HERTD ot xo] 22 A& «HH02 246t W
2A AN FA Tes 7&6}711 Fse A F 4
AE Ao ojede) 9384 FHYo] w2 vepd
o2 BFEHOh T, 2011).

UWME BEABAEY 39 AEEAA AT
Hl 94X Hls] IA YeRton, o ] $-44 4
H) 3 7&6%1 Wojz)7] 913 o2t AHETHJo T, 2013
Oh %, 2011; Sin, 2009).

9o} Zo] wjERlE 4= - W] $-Alg Tho YER F
A 719 Aole AUy FAE Hi FA 7ES Y
& ZAAA S g w2y Faeh dvy sigol 27
o, oA BEY 4 $AYL IA 9 Fd =& YA
AN HEFE BFe Zlo] viFAsth =& FA] 7| 5
P A wE H7G JHE AH ofHE =3
A Aol Fa3H, FEADAHANA 23 - Al 59
+4YY W FY2 HEFY 55 AA A= 8ol

V. 48
B ATE wjEnE 950 $4M5 7 FA e 5
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A, $5AFE ) G55 w3 oifwE 92
A 0 2427 2 s
EA SRUEE o St ) 2RARY 39

S A7 el

w}aw MERE FA Jjee A8E Bod &R
975, A= a9 oiARAe] 9334 SR 2
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Eu AERE S o] 83 SESAY A7t sl ol
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Surveillance of Sports Injury and Illness at the Sports Medicine Clinic of Korea
National Sport University during 2013

Ao Az dRASHsL
Kim, Eun-Kuk - Choi, Ho-Kyung Korea National Sport Univ.
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2 ATE 20139 B¢ mASE B odS e Y nAdSs O ~x2x &4 9 WA A tf3)
WgHoZ AYe A3t FAbot}. 201349 3¥ 4¥FH 11€ 0Y7HA F 1,814 F87F Jslon, ol T 2¥2 &4
& 1,0957(89.0%) 0131, WA A3E 13671(11.0%) 01 AT 4% Stapd R&ogd Hid JE Hego] T2 A3 4
A H(45.6%)NM 718 B, Ay TEE HEL 95(103%), 371(92%), FHB1%) T wolth. £ A
Y AA 222 EFE F EE D HQ06%) BN TP w& NIER 2x 2 o] HAE T, £3), o] A
A QI AF(32.7% )—t— 77 gho] W Axx o)) AlA F9lo wE

o] 714 BUI(33.8%), AR oM E BH &4l 7}73} “L°L‘:‘r(298%) Wty Ak w44

Abstract

The purpose of this study was to do the surveillance study of sports injuries and medical illnesses which were suffered to
members of Korea National Sport University(KNSU) during 2013. A physician of the sports medicine clinic in KNSU made
clinical diagnoses of the injury and illness. A total of 1,231 diagnoses were reported and 89.0% of them was sports injuries.
Athletes of the Department of Physical Education suffered sports injuries most frequently(45.6%), and amongst them, the
sports injuries was highest in lifting(10.3%), hockey(9.2%) and throws(8.1%). The most frequent sports injury in ankle and
foot were acute ankle ligament sprain(32.7%). Ligament injuries(33.8%) of lower extremity and joint injuries(29.8%) of upper
extremity were the most frequent injuries. The superficial injuries(54.4%) and common cold(31.6%) were most prevalent
illnesses. These results could provide relevant information for sports injury prevention programs customized to the injury
profile of the respective sport in KNSU.

Key words: surveillance study, sports injuries and medical illnesses, Korea National Sport University
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The Technical Analysis Based on the Types of Olympic Taekwondo Game
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Moon, WontJae - Jung, Kwang-Chae Korea National Sport Univ.
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Abstract

This study is based on the technical analysis on 2012 London Olympic Games” women’s match of weight classification four,
the objective is to provide the technical direction and study the changes of technical skills and introduction of electronic pro-
tectors and its score distribution. The results are followed. First, In 2012 London Olympic Games, use of electronic protector
allowed to demonstrate more stable and easy Dollyeochagi which took over the entire game’s atmosphere. The crucial part
of this type of a game was the face attack that was followed after the kick and the frequency of the face attack has increased
after the introduction of new device. Each contest’s issue was highly depended on the success of the attack. Second, The in-
troduction of electronic protector brought a dynamic match by differentiating a score of punches and kicks but also resulted
in limiting skills other than kicks and punches on overall weight division matches into similar dull skills for easier scoring,
Third, The electronic protector’s scoring is sensitive to contact of sensors which allowed more powerful and accurate hit but
it needs improvement as the sensor reacts to minor hit that should not be counted in scoring. Fourth In this Olympic Games,
trunk attack skill dependency was transformed to head attack skill, and, to achieve more stable score, use of the front spin
kick was more frequently used than the back kick as the counterattack to the Dollyeochagi. Fifth, In each game match, vic-
tor’s skills are more focused and expressed, however we also consider the fact that all different weight divisions carry
unique technical skills. All this information is very crucial in analyzing the Olympic weight division.

Key words: Olympic tackwondo game, technical analysis, based on the Types
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A4y A% $5 Bk BT WBYS A 2
An Analysis on Freestyle Medal-Winning Tendency Based on Wrestling
Winning Countries and South Korea National Wrestling Team

WAZ A @A g
Baek, Jin-Kuk - Park, Jae-Hyeon Korea National Sport Univ.
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Abstract

This study intends to provide materials for strategy on South Korea’s medal-winning for wrestling by understanding med-
al-winning tendency by weight categories. Also, it aims to analyze medal-winning tendency of freestyle wrestling winning
countries and South Korea from 1992 to 2012. The study has selected wrestling winning countries (Russia, US.A., Iran, and
Japan) by the total accumulated medals won in past Olympics and world championships. Results showed as following in de-
scending order — Russia: 101, Iran: 62, US.A: 59, South Korea: 19, Japan: 15. For medals won for certain years, three coun-
tries, Russia, US.A., Iran had all together 16 medals (53%) in 1992 as the highest and 7 medals (25%) in 2005 as the lowest,
with tendency showing concentration on the three countries. For medals won by different weights (light weight, light/mid-
dle weight, and medium weight), middle weight category had the highest number of medals with Russia (43), US.A. (24),
Iran (23). For light weight category, Japan (9) had the highest number and for light/middle weight South Korea (11) had the
highest number. In conclusion, South Korea needs to implement advanced national training program and a long-term plan
for improving the middle weight category and more positive outcome on winning medals should be considered.

Key words: free style, medal-winning, tendency
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Hockey 25yard, 16yard A9 skills-error £4: d2F AlA| 4927
=7h = A9 e (d-o)E 1 vl
The Skills-error Analysis for Hockey Game in 25yard, 16yard Zone:

The World's Top Country(M), Domestic Business & University(M. Female)
Team Comparison
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Woo, Sang-Bae - Han, Hyung-Bae Korea National Sport Univ.
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Abstract

In this study, 25 yards hockey skills in the area caused by the world's top country for the type (M) and domestic business
& university team compared the frequency of liver failure classification technology, gender (male. Female) technology to rec-
ognize the difference between the characteristics of to provide a basis for purpose. Surveyed for this study apostrophe tour-
nament championship game in 2011 (the world's sixth man rivers meet) held in 2011, including four games in the National
Hockey hoejanggi participated in the contest and Classification Championship winning one of the top business team & uni-
versity(M. F) four games, including all 20 games in each of the target ship idols economic analysis using tools developed by
Woo analysis was statistical techniques are applied to the analysis of 25 yards, 16 yards occurring within the area classi-
fication for the type of technology, in order to determine the extent of gender Window for failure SPSS ver. 12 sub-program,

o] =E& W29 S=ASEta S4B RTA e Ao oJgte] ATFEHUE.
* sbwoo@knsu.ac.kr
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descriptive statistics, frequency analysis was performed using, type and region in order to verify the relevance of technology
type, correlation analysis (Pearson-Correlation) was applied 25 yards, 16 yards from the region between type and gender be-

tween shown through analysis were as follows.

1. The classification according to the type of technology, local failure rate and validate the results of the statistical rele-
vance of each type of liver failure in technology are no statistically significant differences did, regional differences and
technical attributes for each item. 415, and 417 (p<0.01) are significantly different at the level.

2. The technical characteristics of 25 yards offense in the area appeared to validate the results of the statistical classification
techniques , there were no differences between the characteristics of little items between - .738 (p<0.001) there are sig-

nificant differences in the level.

3. 16 yards offense in the area of factors such as the type and technical topics relevant to validate the results of a cross-
classification showed differences between the characteristics of technical items anateuna byeolroneun - .518 (p<0.01) lev-

els showing a statistically significant difference.

4. 25 yards in the area of defense between the characteristics of the type just described, there were no differences by item

- 384 (p<0.01) showing a significant difference only.

5. Classification in the area between the defense 16 yards, between all technical items related to technical failure and did

not show a statistically significant difference.

Key words: hockey, 16yards offense, 25yards offense, 16yards defense, 25yards defense
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Heath-related physical Fitness Comparison between Hearing Impaired and
Non-disability Students Regarding Physical Activity Level

AL - AU A=A S
Yoon, jiwun - Han, MinKyu Korea National Sport Univ.
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Abstract

The object of this study is to analyse and compare health-related physical fitness of hearing-impaired and non-disability stu-
dents according to their physical activity level. This research was performed on two groups of 80 students(40 male and 40
female) each, one for hearing impaired group, whose members were attending at a hearing disability school in the metropol-
itan area, and the other for non-disability group, whose students were recruited from B middle school in Gyunggi-do. To
estimate frequency of physical activity participation, method of Goldin Leisure-Time Exercise Questionnaire(GLTEQ) was in-
troduced, and cardiorespiratory endurance(PACER), muscular strength(grip), and flexibility(sit and reach test) were selected
as health fitness test items from Physical Activity Promotion System(PAPS) list. Collected data was processed by SPSS 18.0
statistics package, and data analysis included mean and standard deviation of each items. Two-way ANOVA was performed
for physical activity level according to gender difference and disability presence, and verification of average difference of
health fitness items between groups, and also, for examining correlation effect. The results of the study showed that hear-
ing-impaired students’ physical activity participation level was higher than non-disabled students(p<.001) and, however,
hearing-impaired students’ health-related physical fitness level was lower then non-disabled students(p<.001). The results in-
dicate that health-related physical fitness decline was caused by inappropriate physical activity program rather than physical
activity participation level.

Key words: hearing impaired, non-disability, physical activity level, health-related physical fitness
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Diagnosis and Correction of Tsukahara Stretch 2/1 Turn Motion in Vault

A -GS FEAS SR
Yoon, Chang-Sun - Shin, Hyung-Ook Korea National Sport Univ.
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Abstract

The purpose of this study was to inform a national gymnast (CJS) who had trained error motions and correction methods
of Tsukahara Stretch 2/1 Turn motion in Vault for improving competitive performance for 17th Asian Games. For this study,
The Tsukahara Stretch 2/1 Turn motion of CJS had been diagnosed from 1st picking out-game, after his motion was cor-
rected by means of information on correcting error motions. and then, it were dignosized from 2nd picking out-game with
3D image analysis. Two digital video cameras (Sony PD-150) used to capture images for 3D analysis. The results were as
following; O Supporting body-angle was large during board contact phase because the horizontal and vertical velocities of
CoG was increased at taking off board and the shortening aerial time during pre-flight phase made touching vault rapid. @
Increasing the horizontal and vertical velocities of CoG at taking vault made aerial motion high CoG and long aerial time
during post-flight. 3 Increasing flight-height during post-flight caused hip joint angle to be large at maximal height, and
then stable landing was performed due to CoG raised by way of the easy movement of aerial rotation. Therefore, it is con-
cluded that these diagnoses might enhance the competitive performance of gymnast in Vault.

Key words: vault, Tsukahara Stretch 2/1 Turn motion, CoG, kinematic factor, 3D analysis
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The Effects of Core Exercise Program on Shoulder Function, Spinal Aliment
and Balance Ability in Collegiate Shooting Players for 6 Weeks

oSt A - AT FRASE
Lee, Ok-Kyu - Jang, Kap-Seok - Cho, In-Ho Korea National Sport Univ.
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Abstract

This study was performed to identify body core training on the ROM, proprioception, muscle strength of shoulder, spinal
alignment, balance in collegiate pistol shooters . through body core training program for 6weeks. There was no significant
difference in Shoulder joint Extensor ROM, but Flexor ROM was increased significantly after treatment. Proprioception, is as-
sociated with shoulder instability, and shouldeer Extensor/Flexor strength was improved significantly (60°/sec, 180°/sec) af-
ter core training program. Also, Lateral deviation, Kyphotic angle and Lordotic angle were improved through core training
program. Balance and shooting performance also improved after through body alignment and core training program.

Key words: ROM, proprioception, spinal alignment, core training
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49| 10%E A
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Gz F wE UM
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Z4< AN old FPAE HiE
FatAE AxsA 1AA7IL Ao
Eh(dynamometer)®] X3 LRSS Efto] Aol
AP HAE olFAA 24T 4 A F AA
F99 Ado] opd g AA Tt F4EE A
k7] flsko] FHo thE
3k EIEHEE sta, 2 Zojo} 2= ZLolE 4
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o
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I} A A2 g A-E2E89 HE(Flxetion/
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2 AFA4E 24

AFAE Z4< 98 3 94 Ae717](Formetric

II, Germany)E °l-&3td &5 2§ 7127
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A =Ne) 3 T *x0] T 1)
HF9 thy, FF9 SRk,

2 Ad2 @A WA sl

3)

TH5Y S4< S AN2E7)S Z747](Biodex stability
System, USA)E ©]-83t] $LA71] - Fanterior- posterior),
5 915 (medial lateral), T32]9] 9H4 24(overall stability)
S SAsL7] Sa) Ao AHARRAlOA 334 2027 A5
Atk @A 471 Ao et Fie By 7 Hket
A A e AAdA “EHl" gk TR wek AAAAE F
Astal el $AF 238 BAEE A& FASH 3
fom 24 T AU ESgA ¥EF &AM 34
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% 2. Core training program

2559 259 HEZ
. 1 ol 95 A7)
: A FE o0 SR/ OE) T 102
dho] yjnk ek 9 W g 5[ $29) oE Ay T Ao ﬂxd;ﬂ 100
G a9 249 ¥ F51 & 78 2o/ Wil 51
A2(A%/85) Ave QAT Aolu §49 [T T4 95 g0 A wE] 103
b OL&/_A&/J}/T 71&0]7] 105
IHlZg Lzlo) (=
EE]_.T\:I E‘Zﬂ = (E‘i‘_].-/\]ﬁl) —‘—H]- 5];(‘]0]'7] (—"}‘/T) 5x2
ol B /9 3 FHY 75 59§ o 1 AA 71gel] 31
WE Y 25/4049 23 EE £ o) MA F& w3 37 10x2
S A= A ZAE/ )M BA 378 5x1
o) = 318 ofx TEUTE HHsHA 317 8x1
A7) AR 3 39 22 A7 S 545 6F) 5
3,457 #A 9 T8 24, §4 7Y dA @A
Rl R ] HEF
S csie AA) TE 78 9td @ 24 uA 2] 50
diol A (PRl &5 AA foy @ o ¥& wd 21 fAI6x 5x2
A2 (P90l 2% §4) JEd FE vE S TAT A 51 fAWI62) 541
FoE 7Y F& w31 7§ EAFY 10x2
_ 40% ¥4 $E g33 ¥ Sof 7] 102
oA 3 iR oA (W = T Al
Jgo| #HE BT OEOO]E_“T('&T’: )7051' g 30 Q1A dog o] B Z3)7 9& thg o] S %X]EV](SZ:) 5x1
A AelA o 43127 5x1
FoE 79 5= #1277 10x2
5 2 A4E 49 A AE Z 5o A A Hes ] 8x1
SR 4 W1 /93" A7V 8x1
5 67 Al 7 #AF RoPd 289 FRHAI A 9
Rl -5 HE
FHA 5 w2 & o] Wik AA 7]eel7] 81
Jyoldde] Y3t o} FAA EAZ AHE A (& HE Holl F& IAT ATt 5014
g o EW HHE] HPEHE}E] & 34 B0 &9 712o)] 10x1
Holl & 2ola HA 75 797 8x2
. ‘*‘Oﬂ “° o l A FHE A 27 8x2
=4 kul ]
b‘*Oﬂ o3 th— AA HAEA W57 82
A Ok & 99 Bol1 & B3 § Y 5x1
dgold 9 & FHAU FAY 9 BEA g e Eo] M1 fA3517](10%) 3x1
we oy £3 Llhﬂﬂ("*ﬂo}%ﬂ*w) 10x1
A FZo(FA)FA 3] w717 A S5 S8 5 9 o] W i) 3 W1 §A817](10%)] 31
¥<E9E Mol Bar FL 3FE AFE 8x2
FAMRA 9 Fol33tel A T 24Y 0|2 WO Bar Fil E AHE 3x1
5 AgA g A4, 854 23 Ao] AFS A whEoldw
A 5

B = &
£ (repeated two-way ANOVA)S AASHS: =3 Hd

2 A7) 2 fof@ Aolyh BAE A9 A Aol A
12 29 3 ttestS o] & Fgon RE A= EA A £
d92 3¢ ¢ +9iies 22 i CENE ge sz 449G
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M. A+2a3 54 29 wsle] AZaclolA 60°/secdt 180°/sece
A7] 8 o] mhE A (p<01) 237 AeH AR

1 ABA 759 w3 A% A3}, BGolA 60°°/secst 180°°/sec BT Al7(p<.001)
o w2 Aozt Uehdth 2Z890ME 180°/secst

FojeFgL2aqo] AAMFES] AR 7% Wl 240°/secol A A7) D ool wE FEAEp<05) TP}
MAE B RAT A 3> AW TR A dglen ASHEF A3, 180°/secs EGOIA Al7I(p<01)el
A QQlelA A7) g o] whE FeA-g(p<01) EH7} wE Ajo]7h Uehtou, 240°/secE A7) 2 Feo] wlE
HeRtom AT At QGp<0n)sh BGp<08) B Al Aok vehtA itk A2 240°/secst 22 60°/sec £

7ol e o)zt Yehth 2% QNE AsAE
(p<001) E37} = Aoz AAF o HHTHp<05)
2 EGp<001)olAl Al7lel We 23 a9lo] o w3l g
doll Aoz} gFol FEHAT EF AfFFEAZAA A
A3 25 a9 BF A7) 9 Fdd] wE 45AE o
Aol A 2tol7k Yeh A stk

=
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# 3. Changes of shoulder function

oM e 42AE B FaHA 2po7h YehA] it
2. HFAE Wz}

HFAE| W r]A

FARFZEIH 0] AAMTEY
4>, Tateral deviation®} Lordotic

= EE BNT AvkE

hul

M

=
=

Factor Time CG(n=6) EG(n=6) F
, Pre 176671462 168.67£10.93 time:0.00 / group:3.61
Extension . group:
ROM Post 1721349 180+4.24 time*group:21.09*
Flosion Pre 31.83+7.33 36.50+5.20 time:3.29 / group:60.007*
Post 30.83+7.65 41504531 time*group:54.00**
et Pre 6.97+4.24 5874225 time:4.76 / group:1.06
Proprio ension Post 6.23+2.40 521+1.68 time*group:0.00
-ception Flexion Pre 3.89+5.07 295473 time:0.00 / group:0.25
Post 430+7.83 267+5.86 time“group:1.25
0 Pre 95.00424.60 99.50+17.62 time:091 / group:25.56**
Post 93.50+24.67 106.50+17.84 time“group:39.05**
Exten 180 Pre 59.50+12.68 56.33+7.53 time:0.52 / group:10.73*
~sion Post 5750+14.18 67.509.43 time*group:48.68**
0 Pre 1217.33+275.84 1312.004347.91 time254 / group:0.89
Isokinetic Post 1211.83+270.9 1352.50+297.70 time*group:1.78
strengh @ Pre 67.66+16.28 00.33+8.59 time:0.64 / group:0.53
Post 64.3312.69 73164957 time“group:2.95
. Pre 50.00+16.35 47.00+6.44 time:0.15 / group:2.49
Flexion 180 Post 4767+13.98 54.50£10.29 time*group:8 41*
0 Pre 1018.83+270.64 922.00222.91 time219 / group:1.83
Post 1008.83260.29 964.33+182.42 time*group:10.63*
CG: control group, EG: exercise group p<05, p<01, **p<001
3 4. Changes of spinal alignment
Factor Time CG(n=6) EG(n=6) F
Lateral Pre 5.50£2.16 4.83£1.72 time:14.41* / group:0.67
deviation Post 6.16+1.83 333051 time*group:1.04
Spinal _ Pre 250+11.14 4033898 time:0.94 / group:0.01
Alignment  <YPhotic angle =5 3583861 1633258 time*group:11.26*
. Pre 32.16+3.86 30.16+9.70 time:038 / group:1.13
Lordotic angle =, 3016407 36.3343.61 time*group:3.13

CG: control group, EG: exercise group

<05, *p<01, *p<001
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3 5. Changes of balance ability

Factor Time CG(n=6) EG(n=6) F
Balance Tscore Pre 2.40+0.96 2.50+2.42 time:0.07 / group:0.01
ability Post 2.68+1.40 215+1.76 time*group:1.38

CG: control group, EG: exercise group

angle 891 A7) 2 o] wE FsAg A3t ve
YA ko, Lateral deviation £91& FEFo|A A7)
(p<05)ol mE zkolE YERAITE ool H| Kyphotic
angle 831& A7 9 ko] o FoA8 a3 (p<05)7t
vehton ASAS A3, Jdtp<os) 2 CGollA A7)
(p<05)° WE Zto]7}F LpEbiiTh
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S, 1998; Grigg, 1994 Nobou %, 2002). & Aol 1+
T84 Wshe FojeFTHTel A 22 299N

<0, *p<1, **<.001
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The Effect of Treadmill Exercise on Body Weight, Abdominal Fat, HOMA-IR
and Blood Component in High Fat Diet Induced Obese Rats

FEE - 2EE dEASUSR
Jang, Yong-Chul - Cho, Joon-Yong Korea National Sport Univ.

L9

of A7 wAPo] HAR Hvke F=F AHN EFEH 5o AT, ERANE HOMAR % @4 A3st AL
MAE ge gotred Atk of A79 tiA-E Sprague-Dawley(SD)AIE 9] 3 %"]* vk g ddeR A dx
(normal diet, n=4), TAFA0] ALR(D12492; 32 20%, AW 60%, SHE: 20%)E AFHT nAMA ol (high fat diet,
n=4), IA LA o]+3-5(high fat diettexercise, n=4) 2% —_r“ﬂ ato] 19 3024 F 53] 853t 2lm/min == E# =W
& AT 97 A ded 2tk 9A AT ERANEE aARol+ETAN Aol Hlaste] f
oetA ZAsAT 4 59T €l £ 53 HOMARS &% A3 1A P4 o+ oA 1A g2 0|73} 1]
wate] frofebA astith B3 F FU2HE, SEAY, AR A FH2EES LA+ FTAA LAY
o3} Halste] frelaiAl Z4dhgl k- AHE i W %%‘49] A, BHARE,
HOMA-R 3 24 A3t Ais MIAA rITtez Qg tiabg Ao ol 8l A5 a3zl Wi o AzEn.
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Abstract

This study was performed to investigate the effectiveness of treadmill exercise on body weigh, abdominal fat, HOMA-IR and
blood component in high fat diet induced obese rats. Twelve male Sprague-Dawley(SD) rats(22 weeks old) were used as
subjects. All rats divided into 3 groups as ND(normal diet, n=4), HD(high fat diet, n=4), HD+E(high fat diet+exercise, n=4).
High fat diet fed for 16 weeks. The exercise group performed treadmill exercise for 30imn/day, 5days/week for 8weeks. The
results were as follows: First, the body weight, abdominal fat and HOMA-IR were significantly decreased in HD+E groups
compare with HD groups(p<.05). Second, blood component such as TC, TG, LDL-C were significantly decreased in HD+E
groups compare with HD groups(p<.05). These results suggest that exercise training might have positive effects of body com-
position, HOMA-IR and blood component in high fat diet induced obese rats.

Key words: HOMA-IR, treadmill exercise, blood component, high fat diet, obese rat
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T Aol Aol AJow = o
71 YEAE Ao AT AE AuA BT
At BRAEARQ012)E vt AA HeE
~31% F&old 1% Hlﬂ} &L 19983 24%1A 2010
2% oF i) F7HEISS Husith A A%
o] R A oy HH F7het AAEE 7
2 QI ulgk JF7F 543 sol7kal Ytk
ik o s ugke g f ¥ I 2EHE, A, A
Al FY2HE F7F 9 U AT FY e g 7t
A7 e, 53 8% A4 552 899 275 ¥
dfetd Ax Aed AGHES do7tkBen 5, 2009). 53
HREo 2 QIgh Qled lsolde Bl A¥HA 23 18
o2 AEF T A %“’JZ} %’v‘%ﬁl ) o(Al-Daghri
5, 2002, Kopelman, 2005
ASIA HEE %7}0}1 Ak rﬂriw Aol fES T
e SHdA vk e} X857 87

A wwke] AEWHOEE Aolay, &5, 4E 2 T
=84 Fo| o] 8HrHFroidevaux &, 1993). AIF-E&tTIZ}
Q2 rEEE A&YAg A F5E Adshe oE
E AREL AT R, T8 TE, A4 2 39Y
& &Y FAgo] BiuHi ¢ Oom(Pisunyer &, 2006), 2]
Owlf& Al FEH AARFY] AR Qs AL A

] offnt mEty RAEE Haslshe

gL_"

to
o =
brl

%’

FN

B L o o 8
e~

b
V=)
X l:l

2)
2005). Talaman T(007) &= F3l A

Ao A0 483 s B D AN P 1Y
[e3]
-

asHA %D}(Marandl 2013; Nicklas 5, 2009).
HEk &5 #E AYATES HY Narayanit
Sudhan(2010)= 207 ] HIEE ARE tido s 19 4584

33] 657t ATAET A3t AAY, & FHLHES 2
g s Ag FH2HE FEo] SIS A

3 AAEY 7 i
st olgdt T 5 B FIL AW o
2 A YA AnlEFe] F7F8IA(Kraus 5, 2002), &
g e sgo g Qs Auke] S AT WE
o|thRogatto & Luciano, 2001; Young & Balon, 1997).

|9} o], fFitAgEE Wt AT e

1 24358 2 4|

APEES 274 9 SpragueDanleySD)AIEY] & FHE
olg3to] A4 & (normal diet, n=4), A4 o] (high fat
diet, n=4), A2]0l+-5(high fat diettexercise, n=4) S
P55 AL 25 2042C, 5 50%2 4
& FU02L09 553, oR2L0090)

1 AdA S e 495

B fEa7) S 165 FLUREBIN e

TAAR(DI2492; T ﬁ}g 20%, A 60%, A 20%)
B2 A5 FEsk

A4e ¥4 1Y 10% F 5ﬂ s 15m/mlm-4 45
ANsTE B 252 19 3084 F 53] 853t 21m/min
of &5 < AT

1) AFd BFAZ

A 55 AFE HAAALAD-10H, CAS)E o|-&5}o
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723 ZAsly, AR F A¥sES 1240 A4S
A7 & & vl A (Zoletil Rumpun=1 I H2el
03~04mg FH3l w3 g F-52 7 (retroperitoneal) *]
e Agde AEeML#20, METTLER TOLEDO Co,
USA)2 o]8stef 255t

2 HOMA-R 2+ 3 83 AsSdE £4

e ol e misfste] BHE drjstae i
oA smie] EAE ALY & A4E7](Beckman, US.A)
o]t 3000rpmO.E 30 ¢ AR F A5
S 2Fo|EE ojde tE FEA &1 F e
AA A -0C AN Basgln @4 AskehA ArHE
g, 9€d, F U2HE, SR, 1UEATY =9
Eﬂ =3 z-]uh:;qr/}uﬂ ?-lg.ﬂ/\E]]i)E_
A QAR F et ded AR
T 9= HOMAIRS Matthews 5 (1985)°] A A& 1
T2} HOMA-IR = [fasting insulin(#U/mL) X fasting
glucose(mmol/L)/225] 5 4+H&3H5iTh

b1 M o mlm

[

4. A5A4

o] dAor dojF RE A= SPSS 180 54 T2
S o]gstgler 7 aFH 7]&%FAA (meantSD)S
3 E =

FEHUAE Zlgl X}Ol &H

2 AN BAY f95ES o

m A2

1 AT FRALFY wg

DAY Aol HAZ FuE MBS OO 877
o EY=Y &5 ¥ AFH BRANFE BHY it
<E 17 2ok WA AFe) A9 16720 1ALl ¥

A% 2] $AHZ fold Aolrh ek oFiFy =752,
p=001], AAFAZA} A F0] HAekp=001)7 LA o]
+EFE=001)0] A%tz vlndtel foid 371E Vet
dok 8%k EHEY 95 F A9 o) BAHCE 9
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Reliability of Judges in Korean Dance Performance Assessing Method by
Repeated Measurement

A4 A RSt
Chung, Won-Chung - Park, Jae-Hyeon Korea National Sport Univ.

AE3] Slato] HHERIIRE AAARE AEZe AXR AR RS AlAEL
soto] A48 FErdsds WhE AT AHEL WPPHS Ak
FH 20113 7K DFEFE 3 AT EAREA) 289 § 108e FAe
7F 7RO ARSI FAA Bk 1000 AER, $4A ke durs ar1g ¥
) & oo FEE 7108 AER WUkt HEEPEE L sid & AAANE A4
ok AHERrbE SAA WY AAARE AR E =720, AR AF R I0C=845(p<05) 2 UEH O, 147 W&
At A= =883, AAA A= ICC=636(p<.05)ER T HPMMH T B7PEHe AAARE AEEE Fsher z= -90,
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Abstract

The purpose of this study is to develop and propose methods of reliable objectivity and consistency as judges rating in
Korean dance performance by reliability. Reliabilities are measured with inter-class correlation coefficient: Pearson r, in-
tra-class correlation coefficient: ICC, and Fisher’s z transformation. Using by holistic and analytic method to assess Korean
dance performance rating. The data is consisted of 7 judge’s assessment for 10 rating score of D dance competition’s partic-
ipants” randomized assignment official video. Holistic method assigned for scores range within 100 scale and analytic method
assigned for scores each 8 items with 10 scale. After 3 month, assessing used by repeated-measurement that count-balanced
designed. Results of repeated meaurement, using holistic method was Pearson r=.720, ICC=.845(p<.05)and, using analytic reli-
ability was r=.883, ICC=.636(p<.05). Results of repeated measurement, using Fisher’s z transformation of inter-class correlation
coefficient, was Fisher z= -90, p=368(p<.05), and intra-class correlation coefficient was z= .91, p=363(p<.05). At the con-
clusion of analyzing, reliability of judges” rating in Korean dance performance ability between judges correlation coefficient
brought by different consistency, reliability of judges” rating in Korean dance performance within judges correlation co-
efficient brought by agreeable consistency. Precisely judges of Korean dance performance have assessed stable rating by re-
peated measurement. As further studies will has been designed and analyzed more reliable assessing method to develop.

Key words: inter class correlation coefficient, intra-class correlation coefficient(ICC), holistic, analytic
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The Effects of Musical Rope-Skipping Exercise Program upon Coordination in
Students with Intellectual Disabilities

H4A - A9 dRASL
Jung, You-Jin - Kim, Won-Kyung Korea National Sport Univ.

29

A7 5238 FAEdr] Z2a] AN F5Y i mAe FFe FEshs Aotk A7 tde 7
T A9 HEFSL T8 A5t F2 vk 241004 wh4A 9] A A% A 1602 APMT 89, FAHY 88 F
Aoz TR A7 A% A B9 o8 de F Y A4 G HEe dAlste A7 didAe Tz A
£ At B AL 873 AAstglen, F 23, i3] 5081 FAHUG AT A @eEE AAE] Seted
Kiphard¢} Schillinge] 197430 #E31 frob/obs A4 3-89 HAEF (Korperkoordinationtest, KTK)E AH8-8}%1.0H,
A U ARARE AAE Wl BA4817] 93] SEE tests AABIATE £ A7 HAE Bl 42 A7 A 5%
7] $EZRIHE 89y A9 2 3], LR, A H), do' olFd|% FeY FTHELEAT

2 YERATHp<001). old9] d7dsE T £ W, o] LTZ2adL AH%
o3

Abstract

The purpose of this study is to identify the effects of musical rope-skipping exercise program upon enhancement in coordi-
nation of student with intellectual disabilities. The subjects of this study were 16 students who were divided into ex-
perimental group with 8 students and control group with 8 students from fully 12~14 years old who are attending at the
special school at Gyeonggi-do providence. Before start the research, researcher got a basic data from measure the students’
physical fitness and conducted in-depth interview with their parent’s permission. This musical rope-skipping exercise pro-
gram was carried out 8 weeks in twice a week per 50 minutes. To examine the students’ coordination, KTK test tool which
was standardize by Kiphard & Schilling in 1974 was used. Paired sample t-test was conducted to compare and analyze the
pre-post test in group. The results through this process are as followed. The musical rope-skipping exercise program for stu-
dents with intellectual disabilities were indicated to be statistically significant (p.<001) in enhancement of the sub-factor
which is backward balance, hopping, left-right jump, moving sidewalks, composite exercise index for coordination.
Generalizing the above findings, musical rope-skipping exercise program for students with intellectual disabilities was con-
firmed to have positive effects on enhancement in coordination for student with intellectual disabilities.

Key words: students with intellectual disabilities, coordination, musical rope-skipping exercise program
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The Study of Relationship between Sagittal Lumbosacral Alignment and
Oswestry Disability Index in Elite Swimmers

re (m

ARG 0T 24E FIASYGL
Ji, Mu-Yeop - Oh, Jae-Keun - Jo, Sung-Ho Korea National Sport Univ.

[f

2 A7E dYE 9 AFrE aF5ANAFe aA4F AH FEARY FHBAE GotiE d L FHo] YTk A7
QAE AP E $9445E(N=43, Years=19.09:2.63, Body Weight=68.079.33, Height=17455+7.87, Careers=9.39+2.92, Body
Mass Index=22.23+1.66, Lean Body Mass=56.34+9.33) = ettt 254N 2= Oswestry Disability Index(ODI)2-%2 =
AR, 8AF A FEAEE 85 M lumbar lordosis angle, LLA), 843 ZHLumbosacral Angle, LA), 373 A}t
(Sacral Slope, SO)E WA EFE 3t SASYTh LFFNATY QAT A HBAR FABAE Pearson's FHE

4 ol gt AFNARE WA ge BE FYNFEY LEFNATE BHT A% HFNN FEE(1126:860)
25 a5 20 Uhdth LEANAT L3R4 4RAE o g0 BT Ushiglon FAH0R
Fl3HA ere Ao vt "H:Hp‘099 =-255). QEANAGY QAR ARWAL FAT 2o ABWAE dehile
| FATLR 4 ACR ehitip=002 0. RFBAG) IIBNN SR ofF o4 59 yRLAT
Gehhgion BA40E %ﬁxl e ACE Vehthp=57, =-089). o|2)F ANE W, ALY} auF
o] 7V ABWATL 25L& 5 UUOH, BRIE FYUTES AR A YT HnAT} BT Ao AR,

Abstract

The purpose of this study is to determine relationship between sagittal lumbosacral alignment and Oswestry disability index
in elite swimmers. The subjects of study were selected as elite swimmers(N=43, years=19.09+2.63, BW=68.0719.33,
HW=174.55+7.87, careers=9.39+2.92, BMI=22.23+1.66, LBM=56.34+9.33). Low back pain questionnaire measured by Oswestry
Disability Index(ODI), sagittal lumbosacral alignment measured Lumbar Lordosis Angle(LLA), Lumbosacral Angle(LA) and
Sacral Slope(SS) by X-ray’s filming. The data was analyzed using SPSS/PC ver. 19.0. and Pearson’s corelation was used to
analyze relationship between sagittal lumbosacral alignment and ODI in elite swimmers. ODI and LLA had little negative
linear relationship(p=.099, r=-.255). ODI and LA had clear negative linear relationship(p=.012, r=-380). ODI and SS had little
negative linear relationship(p=-570, r=-.089). In conclusion, LLA had the most relationship with ODI of elite swimmers.

Key words: elite swimmer, low back pain, Oswestry disability index, lumbar lordosis
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1. A&

T ATHoHE A B AeolA A dA7E &
A AHEEE Y Edold JJr A5 Edloldo] 9 o
FoAE 540 9,1% O]E]r(Wamvenhaus 5, 2012).

B 100003)9] ~EZ38} v ﬂ/] 9, 3%
A 8000~12000mE ©]Fsl= B oo ?%‘%%ﬂ -4
2A3E g AREA 9 olE EFo|driA 433

e

=

(Pollard 5, 2004), johnson 0(1987)11L Keskinen (1980)2
FYAFEA a7t 7 ol RAes ddd Aud
o 4271% (supraspinatus - tendinitis), ©1F%1% (biceps
tendinitis), EHHY] WS LA (synovitis), L5 A
1% (extensor tendinitis), S5 (low back pain)& FHlIehH=
3-2] F(spondylolysis), 2774 91 F(spondylolisthesis)
of Tk Husgl.

TEArEs A3 ddewoez A W Y
(Magnetic Resonance Image)s 53 F7¥(intervertebral
disc)9] E3k(degeneration) A5 Bt 4¥ 1392 655
(OHL lr“_rL, 7:4:—‘5, DLEV] "T:[L, ) 153087 1l

olﬂ D

2079 AT YTk EF F 4T

B
J=71 o At AT 8% vs 29%)5
T aTE

ﬁ%oﬂ F&%F& AE 1%: 3ol TM FEHEE

f
A R
&
2111
v =

b

T A3 TJ?_IQ_E._ Po]lard *(2004)% HI
HY9 I A (hyperextension)©] HHE-E A,
ZHe] AW ANanterior til)E AAZ E HFSHA
(facet joint)o] FHH-E WAl o]3k o] HHgo] HH ¢
> 5259 HAMY A3 (relexive spasm)¥ 8F->H T
#19]%(spondylolisthesis) &= WA & )Tk HJ,O}
L5 e Al el wekx W74, 84,
AW, AFAdos FEL 1 F AFA 2%
B g ARzl o 7R 9
A& 9383, 2006). LAFE HFI Ao
o] F=d A4S FAsta 7] wedd $Eoez <

)

T WrHEol & o o

A Gl o3 aF
Al oz 7 e o :
ZY(lumbar lordosis angle, LLA)S 259 %= BEE H7}
&+ Jde W Ad AszE AHEL Jed, d4E §
(2012) 85 Mutzo] Ao4E T @239 it
7R EES oM, 1Ed S007) &F
A 8% A Agelle #asta, vt 85 Sk 7
de 7Rt AAEth 3, Chaléat-Valayer 5(2011)
o AelMe 2F AU o]9d s 247 (lumbosacral
angle, LA), 37 AKsacral slope, ) 59 th¥et A#7}t
LEFEAS} WA} e Hasksich

2%0] LAY AR50l g AuE W] A WY
A g AR S B8 S8 AAA, 71sE AR
5= Wlshks Aol TostAAE 5, 2011). 249 7]
< Az #Est Frlske Zlo] 44 gons &
A J—:rL* 3}“091] Ok *‘é‘ﬂj— ]TE: % BT
TR
&2l %7]’o~1% &2 } EL /‘]Zl«] Aok WA A
A B7F 2 ¢ Slof AR E ETHWaddell, 1984).

854N 2 (Oswestry Disability Index)= 4254
SAol sl o7ie] HItEFE Hla Al o]E9
S WEsle BrhETeka AN skglen, A =et e
7h =ob Il elolA 7 ol AHEHIL glom =i
ghmo] WA AEwe Bt d7Eol de A
o|tH(Bombardier, 2000; Rocchi &, 2005).
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1. 938A9 A EA

A Yol(yr) A %H(cm) A% (kg) 548 () BMI LBM
JYE ¥ ATFm=B) 19.09+2.63 174.55+7.87 68.07+9.33 9.39+2.92 2223+1.66 56.34+9.33

P value 940 948 916 956 560 858
LBM : Lean Body Mass
TEE0] Hol e AY 6 o HFES UdeR B 5= r=093°|Y(Jeon 5, 2006).
AAAT B Ao G ZE gAEA Ad F9 A
of 48 54 9 Ay A3} ol s FES A HRE 2) Xray &9
AZE F ol Fost JHvks JPAE AL = Ak 24 mdl R30-1255 AHstgl o, thaat
g, A3l AT Feolv 4E T A7 AR YF= FEI FEAE 23 AA WE o] &2 2 ¥
T AA Fost Y= A At AP = 7193 AAolA gHFE S S ImolA 9B5kVpe] =

1o <E 1> 2t
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il
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1) 253 X]—’E(Oswestry Disability Index)

SF5 AN st A B7rd  9lon 10744
A9 —r?‘g AES 34 222 7|55 Hol itk 8%
Bl Ages Bofst 7 Rk At QA =ejtt
(Davidson, 2008). &8N AFAA H7HFH2 A,
=487, 271, 71, M7, A7), AAE, AsAE, 04
Yol itk o] T Y FEL nddAR] JFAE ¢
oug AA APAdA A + glo} ALt FA
& 4570l 7t 5L 63 £HAE(0~5)0H, 052 Al
7F e Aol 53 Aelrh Al A4E veith o
e s FHOE Urold WMEE(%)E YRS
0~20% AE8N, 21~40%= FF= N, 40~60%= %‘%
Bl 0%l B Folz FEI He7h o
5 A Aot WE< onshn, Korean version?] "\l

o7 ZYsith

3) SAFHE 4% 23 Y

LAFR 7Y 29 AR AlM 2F Auk, 2437,
HEZAFE PACS oA <O9 1, 2, 3>HE 7 ETE_—
Aot 854K Lumbar Lordosis Angle, S
ol vls) B4 M7t wlon Bk °lo}»t— ek
| glomg Hansson S(1985)°] AH&R Rl Al 1
AT A 1 AF gHo] o]F= A4EE SAsY
Z}(Lumbosacral Angle LA A 5 859 ‘3}?4;% o<
X—]_I__,] /bLU:]O o]O Aﬂo] U]-\,]. o] = 7
7157 A2} (Sacral Slope, S9)2 A 1
THHE A9 W JHE= A4S

fo o=

HoAe e o 2

i

xR

I, 1 8549 (Lumbar Lordosis Angle, LLA)
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RELE M. 723

A9E Bl dojl BE AFHEL Windowd SPSS
%741 zz9 (VER 19.0)—% ol g3 HI TRUAES 4
23}tk Pearson’s ‘¥4 (Pearson'’s correlation analysis)
S o)l43ld QEANAGY aFANS QAZFT A= =
AZEe] dRdS EAsIT BAIARI o FES a=.05

= ARt

2 EAINSS aFAnLel gy

MeantSD  #4#t  Hdlgk  Sig

1y

LEANAGT 11261866 .00 3333

QFAWZH) 51781948 3220 7800 » -5
QEHUWAS LF LIS A2
a0.00- RZ HB(L) = 0.0¢
o 8
e}
r*l" £0.00
al
)
o
0:1 50.004
a8 2 8357 L(Lumbosac:ral Angle, LA) 0007
do 10?00 20‘00 30‘00 40‘00
ST X =+
39 4. 8F5FNA G F AW JHE
2 2FANAGS 257 JUE BY
PE 5955 25AIAFY 2HLE SAY
AFE <F 3> 2th Pearson AHAF -3800.2 FEld
4% FAHAE YEoH, FAHSE frojg AL
e Aoz UethP=012)<1d 5.
X 3. 858 NAFY QHF79] FHA
MeantSD A%  Hulgk  Sig r
E o)l 2] 2= +
QEAGAGT 11264866 .00 3333 o 380

SAFACO) 12684633 120 2540

a3 3 AF4 ’\]-Zl'(Sacral Slope, S9)



QEYONR|ret QMFT AlH Y| Z2| 227 163

SN2 2 EF2140] a2

R 43(L)=0.144
30.00-

2500

2000

10.00-

500

T T T T T
oo 10.00 2000 30.00 40.00
23YIX +

a9 5 28RN A e 2T s

3. 25449} BRANZY ABE B

BelE FYHFEY QBN LFAVAS 24

g A <F 43 2 Pearson A#AS -0890.2
=40 AAAAE Yoy SAHCE fofd #ATL
e 20 E UESTHP=570)<19 6>.

¥ 4 QEANAGFY HAFAALY ABA

MeantSD  Ha#  Hu#  Sie r
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MANOVA Multivariate analysis of variance/ THH <2-4] 44
ANOVA Analysis of variance/ ¥ B5-)(univariate) °
df Degree of freedom/ZHT%
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F Fisher's ratio/Fisher's FH
Ho Null hypothesis under test/ %97}
H1 Alternative hypothesis/ 71
M Mean/ A&
Mdn Median/ %3]
MS Mean square/ 31 A5
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N Total number in a sample/ ZA| EE Al
ns Nonsignificant/ S 71 4 2.2 frol8}4] &+
p Probability/ &-&
P Percentage, percentile/®}%-$]
r Pearson product-moment correlation/ A5~
R2 Multiple correlation squared/ 2715
SD Standard deviation/ =2}
SE Standard error (of measurement)/ %23
SEM Structural equation model/ 72842 23 A
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Alpha/9E 25 &, Cronbach’s WA ¥ A4
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2R =UR7] Eastid =UR7]
=@ pH6.0 PH6.0 pH6.0
12cm 12cm 15MPa(mega pascal) 15mPa 15Mpa
8m §M 15% 15%
10um 10pm 10u 28%(w/ V) 28%(w/v)28%(W/V)
12g 2g 0.14mg% 0.14mg% 0.14mg%
51kg 51kg 51Kg 51kgs 20ppm 20ppm 20PPM
36ml 36mL 36m. 1x10° M 1x10° M
20L 201 20.0 1 200L He
125hr 12.5hr 12.5hrs 0.5~08¢g
0508 g
3.8min 3.8min 3.8mins 05 - 08g
10sec 10sec. 10s T2
30mm/min 30mm/min 30mm,/min. 0.001 001
25m/sec 25m/sec (atb)/(ct+d) atb/ct+d
25° °C 30 °C
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