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Effect of Intermittent Hypoxic Training on Athlete’s Aerobic Endurance:
A Systematic Review and Meta-analysis

S~

ARL - T I=AS
Quan, He-Long - Kim, Chang-Keun Korea National Sport Univ.
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Abstract

This article is to assess the influence of intermittent hypoxic training to aerobic exercise capacity. RevMan5.3 statistical software is uti-
lized to do the Meta-analysis, for well designed with intermittent hypoxic training group and control group in this study. The results
show that the interference of IHT Compared with control group, has no significant contribution to erythropoietin, hemoglobin and
3000m trial time. Hence, as a short-term IH training method within 4weeks, more studies should be performed to suggest training at

the altitude for improvement of aerobic capacity.

Key words : intermittent hypoxic training, athlete, aerobic endurance, effect, meta analysis
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=9 BHolu 7159 S S8 Adta BAdAY &
doll g E3E dSetaAt she B kHo] o]FoA
BUBLS

AZE Adke: Bl EHH T 248 F3
Sk dlg]2Z o] o’ (erythropoietin: EPO) 4] S7}=] o]
(Berglund, 1992), 35 ©]%-8] &7 (erythrocyte: RBC), 3l
2228 (hemoglobin: Hb), A&7 &2 (hematocrit: Het)
o] ks @Aol UelAl Ethinger and Myhre,
1992, Chapman, 1998). 12y} Aakd E#o] Abadils
g 7PIRIde Haut diieldloy sl &
FETE AT A BA ¥THBailey & Davis, 1997).

A A2kA F¥l(Intermittent Hypoxic Training; IHT)
< BA A Atk ‘_75‘:% Tl LAY WIS
g Z—]%o].__ H]—H—]O]E} g
ke thabs et tka A
o i Adsde 77 THEY F shuelth
S Ek ofle} FAlH oz At

zt ;] Akas A2 WollA]
=& wopllA B st

oﬂ:rL— ]‘ﬂ —.E/;j g oz 33 d7eis dixa
FEARS S £ @3 FHEHUAY APdA 7t
Al AL Ag-go] oty &3 ol ArEclie
AT A7IE(erdsE)olu 4 Al - ek
AFE9 HIE T8 HEE dee Hwdogn e o
TR AL YAFHA| ok Ata A wE
HE TPl et 1HEE AL FEE 5
R Agsla AP 5 Y=F Hoh FAetHola AA
QAo FaAo] AZIHL vk =] Atk T
s AF] Helide &5 AAY EA4 9 2 A3
A Aol e F2Re tzdde] AT A=
Hlwa & 2po)7} yehdtt. whebA th-g7 1% (Matched pair
technique), -21(Random), ©]5787%(Double blind test)
o AL Bash, SAl WREA]l tETIEEAR)
3 A AFE AAlskE Zlo) Hlud AN Sle AdE

11011

lo

oot

welA o] ATl AL mERRA S Fa) 187 At
& Fd9) BE HY ATEL BHS ke ATH
Sl oIk R A #Q g A2 FolofRI(EPO), Fl| 2
ZH(Hb) 2 A S55E(E00m 2elre] 718)9

1. A4
L A% A4 2 A

‘intermittent hypoxic training' ¥} ’effector’ S 7401
31 ‘randomized controlled trials & SHFFOIZ 3}
PubMed, MEDLINE, EMBASE, Highwire, %= %47] Zt
FE A slolEflo]~CNKI) oA Ak “7td
A Ak FHE AR st gl AE AA AP|E
ol et B ] m|Hjo) 'KISS(EhEt ol Hlo] &y
E5 olgst A =& AMsith AA nplrleke
20149 492 i3tk 18 Fa EdARe] 28k &
s 3|13k HTH(retrospective approach) 8314
AR XS B33

2. B89 A4 A Al

AR AR ALY 71E )TEAE 3L 24
7} 453k RCT(Randomized Controlled Trial)® 3, (2)414F
| & A AA 916%3) At &G
Al 415min, FEZ1 FY 371 2-10mindl] Fe4¥3L 1d
M 4eHle] ¢EE whESH 525U she] FH F
712 &tal, (32 HrHAE E9A R
3000m 22l7] 715& EFANHOH, @)FEATL A3t
At

3 A3 w7} ¥y

WEE A% H7h =7 Jadad Scale(0-75) < o]83t
of A8 EAARY A7zl sl Hriskal o 034
< low quality 470131 47 high quality 7= T3}
ATk
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4. A B

Cochrance Collaboration Networkoll 4] #|&3F RevMan5.3
BA Z2a3E o831 MetaA S Aaalgith 941 Al
2 08 a7 A o]dAdl tiFt EX(p<5)S AT
wjoll= Mantel—Hamszel TAET} ZHMH)S o]g3le] b
olf] S At A AAZ o]dygo] AT o
(P>065)°ll w4 F9] DerSimonian-Laird F24919] &3} &
HDLH)E ol&sto dole T8e At 7k B
T 2lo|(WMD)RE 2 95% 4AlE] 77KConfidence interval,
L)< ALk,

m. Az
1. Bde] AA 71893

A A AE g0k gk AMe B3l o] A9
543 53 FAAES Ao, RCT A7AE 2
e AR OF 29 EAAE(Villa et al, 2005
Bonetti et al, 2006)< Rawdata 574 ARE AFsHA| &
Qa5 F¥AE(Wood et al, 2006; Terrados et al,
1988; Tadibi et al., 2007; Hinckson et al., 2007)< 7€} Al
EE AAsY HTY Td 8945 Frlstinh o] A7+
S0 dXekA] = 15U FIAR Folle wuf AT
SECPEH, A9, 2010, WA 5 201 H9A
2007, 335 5, 201 FHAT EAAET) 3H(EFE,
2006; ©173, 2001; 711, 2007)0]aL =€) AT EAAET}
8H(Julian et al, 2003, Katayama et al, 2003; Abellan et
al, 2005 Christopher Gore et al, 2006; Hamlin et al,

A okgptk FFe] A= HHAoR AFAo] vl
I AR7E ) AF(Blinded study)E ©183HA 33k _O_rq

>1¥~

Jadady ¥ 3t 17oIgck A gl 24 Ane
A7) 93} o] AT oS AF LA sHe B
WARE BAsle] M Agsiin. o7 oz

F 1408S EFAHEH IF HT 2F°] 72%, Control
l—g 68(Table 1)°Ith. A4 AR Rawdata{—
<Table 2>°l| A| A3} TE.

2. Meta ¥4 43}

D 23 Ada Fe) BP0l e 9%

o] AT F 6 FAATANM A Aaka T
EPO| thet FaFe Hausigltt A7 thdAk & 917%(HT
T 49, Control 1F 42%)°] 3=tk oA 2~
E Aol o5t 7t A Aol Fdgo] FrEQ] o
Zoll(X2=517, df=5, p=40) & &% /&= 14 A} B
F2 ol8slod BHstdor 11 A= <Fg 1> AAst
Ao WMD#=-157, 9%5%CI(-3.37, 0.22), p=09°= e}
wrh weba] AR A4kh FH EPO AR tig
o] IHT 1% Control L& Atolell frog+ Atol7} gl
A& & F Aok

lo

o]

rlr

2) TEAY A4 F49| Hboll tig &
o] A7 T 6ue| EHATOA 7&%*34‘11 Ak 9
Hbell theh Y& st & 18%< 97 el

[ KL

?:V\ AL H(HT 15 547, Control 135 49%), ©]244 |
A3 7+ A9 7:‘47} 440 GRS WE
(X2=449, df=5, p=48) 53 EF=/l= vy &3} =¥
olgate] FAetom, WMD#=14, 95%C(-26, 53), p=.
o2 UeRth 1 A= <Fig 2>oA Hie Hie} 2tk

=2

8 NIO

2007; Rodriguez et al, 2007) E3HTE FAAEE H73H Ao - e i olst
Astol] olstE RE Al B9 W o 3 merd el A 3] Hb sl viAle 99
Table 1. Basic Information of the Embodied Literature
e S HT  Control " Type 71 Jadad#S

Julian et al. 2003 AAY AF 7 7 RCT 70min/d, 5d/w 12%-10%02 4 4
katayama et al. 208 AA AF 6 6 RCT 90min/d, 3d/w 4500m 3 3
katayama et al. 2004 S 8 7 RCT 3h/d/14w 12.3%O2 2 3
Roles et al. 2005  3%737] AdF 11 8 RCT 114.9min/w 3000m 3 2
Abellan et al. 2005 3%‘737] A 6 6 RCT 3h/d, 5d/w 4000-5500m 4 3
Christopher et al. 2006 FF/2AHT 11 12 RCT 3h/d, 5d/w 4000-5500m 4 5
Hamlin et al. 2006 S 12 10 RCT 90min/d, 5d/w 13%-10%02 3 3
Rodriguez et al. 2007 T9/8AT 11 12 RCT 3h/d, 5d/w 4000-5500m 4 5
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Table 2. Original Data of the Embodied Literature

EPO/(IU/mL) HB/ (mg/mL) 3000m/s
Group N Pre Post Pre Post Pre Post
Julan et al HT 7 174568 11.0453 508197 5064158
: control 7 127433 95129 5504113 52004187
ot il HT 6 723+4.36 8424294 14308 146:08 5628234 5550:28
yama et al T ontol 6 7.6843.07 7524340 14.8+05 150106  5676t336 5634318
Catavama ct HT 8 11.8:57 100227 137412 1B5:13 57368324 56881336
Y " control 7 69431 73827 137417 1B7415  5664:288  571.2430.0
Rols et al HT 1 21065412 20794424 14884128 1467106
oles et a control 8 2016:4.20 2098320 1449055  1444+0.64
HT 6 83432 46414 14,6103 139404
Abellan et al. control 6 10731 10828 15013 14311
. HT 11 154180 11.046.0 144414 144209
Christopher et al. - — T 1 125453 13.0:87 143+1.0 141410
. HT 12 01209
Hamlin et al. - — o 10 01310
, HT 11 6187731 64418795
Rodriguez et al. - — T 1 60331561 5954530
IHT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Katayama 2003 119 385 6 -016 325 6 198% 1.35[-2.68,5.38) —J—
Roels 2005 0.73 418 11 083 38 8 247% -0D10[3.71,351] —_—
Katayama 2004 -1.8 494 8 0.4 292 7 196% -2.20[6.25,1.89) 1
Julian 2003 -6.4 6.19 7T =32 312 7T 122% -3.20[-8.34,1.94) 1
Abellan 2005 -3.7 278 6 0.1 2.96 2 148% -3.80[-8.47,087) e
Christopher J.Gore 2006 -44 7.2 11 0.5 7.59 12 88% -490[1095,1.15] B
Total (95% CI) 49 42 100.0% -1.57[-3.37,0.22] ‘
Heterogeneity: Chi*= 517, df= 5 (P = 0.40); F= 3% Tt 0 10

Test for overall effect Z=1.72 (P = 0.09)

Favours [IHT] Favours [control]

Fig. 1. Meta Analysis on Influence of Intermittent Hypoxic Training on EPO
Review: Effect of intermittent hypoxic training on athlete’s aerobic endurance
Comparison: IHT VS Control
Outcome: EPO Index

o] HT I&% Control 18 7 23t 2jol7} ¢l

% % 9ok

3) 7FAQ Aaka F42] 3000m 2El7] 7139l v 9
o] AT F 4H9 FAATIM A Aika FH
3000m 2] 7180 it I Husich A7 i3
A% AB(HT 1F 324, Control 1§ 32%)S ZFHSY
o} oA H2E A 7} A7 Axe] 5ol FRE<
7] WEol(X2=88, df=3, p=83) B AF}Ir|e wHE}

BgE ol gsle] AP e 1 Avk= <Fig 3> AA
St

A AAA E8o] 3000m 27 7129 nxE 9
&S EXE Azlo] WMDF=123, 95%CI(-13.83, 11.36),

p=85°Iitt. ©|2HE 7HIAH Aika FH 3000m &
7] 57150l v Ydo] HT 153 Control &

Zhofl tiRIZE Ao]7} §iSiTh
3. 99 A(Publication Bias)

Z 1—7_}-
=

242t Hb, EPO, 3000mE2]7] 7155 funnel ploto® 7}
HEES B A= <Fig 4o AASINY. HbAE
Zuy7] RO tigo] vl £l 3000mEeEl7] 715
w27t Wwd AT giFe AR F2 ol
EPO A& Zu)7] Bek2 tig=A] stk 3714 AxE
et B dAYE E0e] WFo] AT 1 A=
7} WA A,
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IHT Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Christopher J.Gore 2006 0D 123 11 -02 1 12 23.2% 017 [-0.65, 0.99) +*
Hamlin 2007 -012 08 12 -013 110 221% 0,01 [-0.83,0.84] B
Roels 2005 -021 119 11 -005 06 8 18.7% -0.15-1.07,0.76) -
Katayarna 2004 -02 125 8 0 16 7 151% -0.13[1.15,0.88) e
Katayama 2003 03 08 B 0.2 056 B 121% 0.13[1.00,1.279] T
Abellan 2005 0.7 034 6 -07 1.2 6 87% 1.45[012,2.79) —
Total (95% CI) 54 49 100.0% 0.14 [-0.26, 0.53] )
Heterogeneity: Chi*= 4.49, df= 5 (P = 0.48); = 0% M < 5 &
Test for overall effect Z= 0.68 (P = 0.50) Favours IHT] Favours [control]

Fig. 2. Meta Analysis on Influence of Intermittent Hypoxic Training on HB
Review: Effect of intermittent hypoxic training on athlete’s aerobic endurance
Comparison: IHT VS Control
Outcome: HB Index

IHT Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean  SD Total Weight IV, Fixed, 95% Cl IV, Fixed. 85% Cl
Julian 2003 222 138 7 -5 163 7 634% 280(13.02,1867 ¢ & ’
Katayama 2003 78 23 6 -42 3274 6 154% -360[35.66,20.46] ¢ - g
Katayama 2004 -48 3301 8 48 2042 7 159% -960[-41.19,21.99 ¢ ’
Rodriguez 2007 -254 765 11 79 G461 12 53% -1750(72.26,37.26) ¢ ’

Total (95% Cl) 32 32 100.0% -1.23[13.83,11.36]
Heterogeneity: Chi*= 0.88, df=3 (P=0.83), F=0%
Testfor overall effect 2= 0.19 (P = 0.85)

1 1 1 ]
T T 1

A0 5 0 5 10
Favours [IHT] Favours [control]

Fig. 3. Meta Analysis on Influence of Intermittent Hypoxic Training on 3000m Running
Review: Effect of intermittent hypoxic training on athlete’s aerobic endurance
Comparison: IHT VS Control
Outcome: 3000m Index
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Fig. 4. Evaluation on Publication Deflection
Review: Effect of intermittent hypoxic training on athlete’s aerobic endurance
Comparison: IHT VS Control
Outcome: EPO/ HB/ 3000m Index
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V. =9

TAZA 8 (Evidence Based Medicine, FBM) <
2 d ol =7 st FYGellX F&3HA B 9
T MEE SRRl FAlo A7 Bl 12HI 9=
8k A 58te] oAAAR AR W ko s Wsksla 9l
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(Chapman et al, 1998; Ingjer & Myhre, 1992). webA| 7b
Al Atk T 7Tl 7P ARHol Fad A%
+ EPOS} Hboth. o] AFolME A7E 55 B7IsP]
218k EPO, Hb & 3000m ©2)7]1¢] IHT &d &39E 3}
b i o=

o] AT Azje] oJ3hd HT $ #23st EPO, Hb, 3000m
gE)7|olA I gEelo] HTH Uiz & Tt frefgt &
o7} §1%13, EPO= IHT IgFA AskEe A3 p=09<
B, o] AT AzfelMe] FPOol thek HT #3-2] s}
7AeE AxkA A7t EPOY S7HAIRITHE o2& A|AJ)
2 Eala 9tk FPOE Aikrdd wi&Ho] Wdsy 3%
He AZI7F 95 £ Bt ojygl AR
SN YA e T aEEolor T A 2
A7F B7) wEel &5 T B 7Rkl o] I
of Azol| tisiA= 2lFshAl siAE Bavt ok

o] ATl EIAZ FIARE Aty YF RCT
IFATNA B TEARAINE GAHA b ATEH
£ YERth Villa et al(2005)9] ATolA & 2Fe] Z=
AfolF FAgl sl HT £8S 33 & tjx 15F

3} Hlwgk A= HT 259 BPO7F $7Fke A3s
ROt feldtk zfol7h (ISiTh Hinckson et al.(2006)
A3 RCT AFS 53 7749 d2E 24449 o)
FO= 4] 95k 2 Al disl] 351 HT &
1)t Aol oJabd tix 5l vl d3 A%
JdE AL 5000m 4 7| =] thal] 43
XA &9ket. W Bonetti et al.(2006)2] Aol F2H4)

o &

i

(

Ean

i
> o

Ol
o F

Mol
i
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o

Z 1099 JFFASE HIZES iz 2502 ol 3
FHHT 84S AAE 43 HIE 7FF $59 &57
& FP7Ie AR et Ak ofd E3t 4t
& o] MEE Fa WslEile hedel ol B4

33Tt
o]9} Zo] M= RCT Ae} sirfets 1 A3} 3]
A e e & o webd AdddTet ol
AT Meta £4 A7E EZ I 998 243 ZAx
O 2 A28 =339
AR, AT o] EF FHY LETFHTHo] ol
stk o] ATl A AT Y] &5 TEHE Ego]
7Y T skl B AT
A F FFoIT ey +eAe 2Ty Aol
7b ATk G A FBE SEAF(Abellan et
al, 2005) & F7HHE FX(ulian et al, 2003)2al
Z1Estal Qo giiE dFeME 28T &5 5Y
of thell Aol Itk AFA=9] el Wt IHT
o] &3 Aol Epd & Utk
=4, 479 ATelA SR tigk SAAR] o

L

=
AalA gtk o] Aol ARE ATlM £F Ao AW
o] SAMRL 7184 os IAFAL &5 Fo SAA
Zhe stk Core et al.(2006)2] AT At ZHATE

S AF3IA %9kl Abellan et al(2005)2] AFolA =74
AREE vRAEE e MO S9ITh Julian et al.(2003)] &
A HT 5 $ 48h Ao 3}3 Katayama et
al,(2003)¢] 3000mZe}7] 7152} ARR HT AT 31990
™ Rodriguez et al.(2007)9] +%/8%¢] SHA2 HI &
15 3o 3fank o]9} o] FAAREE ST F
Aolg 2 7Fsgel Sl

AR, FEAFEel WA Ads HEeHel Aol7t
AoBZ HTo| thet Whe= YAskA ¥& 27 2 aF
A7t BELAG 29le] shuE F 7hsAel A

o] A7 A= thed 22 AT AFHE 7Tk A
Al WHE SHdA HY o] dATe T R Aol
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o] i Zsjol] l5kd HTE QA Wicke] Eawpe
EPOS} Hbst 2:& A4 Welol el B frojd 482
HOJA) ISkT 3000m 2e)7)e) 715 moﬂm T 3
e WA gtk Wep HT Wk
Me S5 $EFAE, 53 ﬂm x1 7o) v&
o Tl o= ool elglon &5
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The Effect of Instructor’s Leadership on Movement Involvement and Duration
in Sport Club
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Abstract

The purpose of this study was to offer fundamental data on sport club administration by studying what effect of sport club in-
structor’s leadership on movement involvement and duration. The survey was done through 400 members in sport centers and private
sport club in Seoul(Seocho-gu, Dobong-gu) and Gyeonggi(Uijeongbu city) and excluding 18 copies ran an analysis on the remaining
382(95.5%) copies. After question investigating the data which is collected used SPSS 19.0 and AMOS 19 program, frequency analysis,
exploratory factor analysis, Cronbach’s o, confirmatory factor analysis, correlation analysis, path analysis through structural equation
model(SEM). The result of this study were as follows. First, transactional leadership, transformational leadership, servant leadership in
sport club instructor’s leadership showed significant effect on movement involvement. Second, transactional leadership, transformational
leadership, servant leadership in sport club instructor’s leadership showed significant effect on duration. Third, movement involvement
showed significant effect on duration.

Key words : instructor’s leadership, movement involvement, duration, sport club
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Abstract

In this paper we attempt to understand the actual condition of computer application ability of university student athletes and seek a
plan for its improvement. For that purpose we compare and analyze data related with computer applications of student athletes in de-
partment of physical education (DPE) and other related departments in Korea National Sport University. The major findings of this pa-
per are as follows. 1. The daily duration of computer use of students in DPE is shorter, and the number of related certificates and
that of programs to use are smaller than those of other departments. 2. Self perception on computer use of students in DPE is mean-
ingfully lower than those in other departments at the beginning of the semester, but it enhances significantly at the end of the
semester. In particular, the enhancement is notable in use of the window system and internet basics. 3. DPE students” scores on ITQ,
which is a test for actual computer application ability, increase significantly through the computer application course, but the amount
of increase is less than that of other departments. 4. DPE students show meaningfully lower scores on the course attendance and want
to bring down the level of course contents. 5. In the survey solely for DPE students, self perception on computer use is negatively
correlated to the period of involvement in sports, and the ITQ score is positively correlated to students’ participation in the class.
Based on these findings we discuss a plan to improve student athletes’” computer application ability.

Key words : computer application ability, student athletes, self perception, ITQ examination
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Effects of the Kinematic Factors When Fencers do Marche Fente in Movement
Technical Training

285 - 8% aASs
Kim, Yong-Soo * Kim, Byung-Su Korea National Sport Univ.
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Abstract

This study is a comparative analysis of 16 weeks of Marche Fente movement in order to find the effective practicing way Marche
Fente movement is a fundamental for the offense, through the basic posture practice and movement of center gravity training, we ex-
amined how and where the training influence. For the subject of this research, five people from K University in Seoul who are train-
ing group and non-training group were each selected. Through this research, we analyzed how long Marche Fente posture takes time
and distance as well as joint working range and angle speed due to the movement skill training and found the following results. First,
in the case of turnaround time, it took shorter time after training when the practice was in the second stage of Fente posture; this re-
sult only appeared from the training group. Second, after training, displacement toward to the front became short and perpendicular
movement also became short in the training group. Third, knee joint showed smaller joint working range while proceeding Marche
Fente movement in the training group and there was no difference in the other joint. Fourth, the highest angle speed of each joint
showed no differences. Hence, while targeting an object, movement skill training is effective on the movement of center gravity, but it

does not influence on the joint working range and angle speed.

Key words : Fencing, Marche Fente, transfer activity of technical, movement of center gravity, each joint

o] =& 201335 J=A St S Z7NLAA Y Aol st} A7EIE-
* kys6l0@knsu.ac.ke



34 AZEX AOIIA HIPRA H2&

[. A&
A% (Fencing) & AGHE Hs| W Aao] A
QA 2x=2 W% §l— 7ﬂ7]§/ﬂ AL A T M2y} dopt

W21 A 2o NEAY 7] & ot e A
T Z7loltk oAY RE A A7)0 E40] 1/25%°]
BIA] A2 9= 29|53 A7) (o], 19842k 8kl
Manley(1979)= HdollA 2o] gL Foto] ofje}t gt
ol Algelghs EAS 7ML Jltkal Baskick o] 49
WY 771e 299 Ao AxHe B7EM € F
gk A Aug Zlo] ofal & o 3P} o]Folxo}
sk A7lolth = ASA8HATH(201009] A7 &
AR A0 H%EE‘ A7 7:‘71 Fgat7] feids &
9 74«] 2, tele %ﬂ
o 2 7lgi AAe o]5E 3la, WA T3
71849 34 7€ 4 9 H*Oi 7S o8 &3
5] A2AY & = Yojof Frkal Husigict.
A 737]15 EE1i'ﬂ(ﬂeuret) ol w(epee), AHH-Z(sabre)
o7 FEHAXY. Y (fleuret) = F5°]
%Eﬂdom A3 Holo] AA3 TEHE 4710 of
e 34 wole] 7 glo] AAE UA A2 SHeh=
Z7lolth. 13 AFBEE AR AAZE fFade|H,
7] B AZ7|E FEE dhk= 710t el 2002)
AEW2010)0= S WA 2E Hi 348k A

oA o] FolA= Al UARE o= 46}71\%
oS Fa Qlo] WA A=W "ok ek 7 W] At
A FERS A=A HE A2t deE A Aok
ojMY METHe R S3o] Thsdk EufE|et olm 7]l
A ntE4 ZE S22 7P 7180] He Veold & ¢

F

b
N
N
_1
=
g
o r
a
o

\;M m
it rlo

k.

Aol #AE Ay ATES ATRE S4uB)E
BE TH A %Z%%ﬂ—%oﬂ fﬂr% 80046}@ 42 St
TN werE 3

o] Zhewsl] o3k ZAo| HlEHAd Eatolgly Bl

o olFet HFF003)E oA WA Fefe =
A BE FA9 SEAA TS B AA FAolE 9
AslelAe A F4e drialel s HEska A

id‘
s
o
A
%
)‘
ot
o
o2t
1
O
g
of
FIF
paty
o
jur)
i
d
s
o
O
%4

olgka Busgh o i %
SR R zu 4%4 v ga
4 80l AL A2, 4E, 2Eacle] 548 g
A7 e A% ARE ATSHA S

1ok 2ol dagTEe 34 54l 2
© B £, LFAIACE BE AP} olfels
5ol U ols|=eh olm Helz $Ao] o] FoA 1
AT Rolstart AT, olF) HHEQNS) 2 o
AHH00HS) ATAY rh2d BE B SEIHoR
B4310] Bk oyl A=z BAE B 915
AER HARTES B Holdh Teh B WA A
Sl Jl% L AT TR PN AN ERL
59 27 540 2240l U A7} HHIs Aol
we o] AT gl 71Ho] B vizd ¥E 54
1657 71EAA £ 2 B F4l5 TR BN o
W ol o] HE Aun] ey F A
CF ThEA BE ANE WL BASe] 124 F
W HE ) Aok olF 98 ¥ ATE vled FH 3
= FHoz Tusel £ A5 $5 S92
BAo2 AR ek

_?_1[’

o

¢

o%

oxl ot

. A4

L a7

£ e Kosta A Eed $34% 1098 44
s £ 0 595} o) :

A sog I1ES ke
3 2 54 A FARN WEE T A% $2 ol
BEZAEH 0N, oS0 AAH BHL <E 157 2t
£1 o 54
15 Bt ek g AF: AE
TE  FFEA (yrs)  (am) (kg)  (yrs)
4 M 212 1746 702 82
I% D) (045 (82 (1145  (045)
nzd M 08 1734 642 78
0% 6D 1) 808 (©8) (1)




e

.I

0z
|'>

9| 0IF 7l 20| 0i=H &

m
i
>
0

2. 23 2|

o] AollA AHEH 2 = QualisysAHe] Proreflex
MCU 240 71k 715 ARSI o] 7HilEhe 240frames
T 29T gloH, Y FAl AAREeR 334
A2 #HxE de F Us A 7EKinfrared rays
camera)©|t}. ©] Aol

|49] AMEHE(Hz)S 100frames/sec
2 skl

Tz Ageh, A3l o3 A5
A3 dAs FEs AR & P A
Azl FAe FEop] sl A3 A SRS dee 4
At & ’é‘"‘ﬂﬁ]/ﬂ}c PR FRe S8 <ad 1>
A A 7;§} HHL~_(7‘° 14m,Z 2m) A
oz hets Ao 10, A
ol 2o, ¥ Zwo 2“1, 5 7t 2tE At
7diel Aeldziets AAE v A3 Aol NLT(non-
linear transformation) W& ol&ate] 7+ 7heke] 7|
HFAE A5k oW 7hE} 2t F2(synchronize)=
Al os FAHAS. 49 A BE i3S A
€ ool stole WA Elol2E 9L F, Al F
66719 WARIAS FAF8IGITE Sl kA o ]"‘4 al
A sfrer dEE 1 ARE FEs] 6l
A B# o] H(standing calibration)& AAIT & £ /f—-;
33] AN =3 AY A tldAEe] Ad e ZW]
= }7] sl FHIAE 34 BpAlo] obd E A ke
& e FHIAE T AT 18§ ‘_VX]-7]- il
she ﬂﬂ"ﬂ’ﬂ A< AAEGoH, FulAte] S ofgk
e -4515}3}7] et BE AES FLT FHIA

o= 7lee TARKES st

©O:

d

S

o

0

i

il

[l

0

i

% / 4\— “ﬁ\ \/]\

% e ] @

e }\ K‘jﬁ‘/
a8 1. Ag A ejA|

a9 2. oHlE

4 84 39

4 TS 28ARIAE TIEE AN wiE4)
Ao Bue ARAE 15HeR oSl JE
Zo] AIFEE A JE s3] Fus <XHAIE 2
oz Aosigltt. 12y kRl 8]le <y 2>
9} Zo] Bventl> Y7IEE(La garde) AAdA FZol=
3L, Bvent2= Bl A B0l B+ wto= Asigith

5 AsAE 9 $AAE

7tie] it A ot 22k e HlolEl= NLT
Aol oA 32k FRPEe] HolE R wgEd. o]F)
A2 HolEE Agshs vl A3 kolzd| 3 exE A
Ast7] 9I8te] Butterworth 4nd low-pass filtering W<
o g3t AFHsoirt o A Fykr= 60Hz= AA
3ttt o]gA 59 AEE Visual3D software(C-motion
Inc, USA) RIS o]&3slo] QA B Rdgs A4
S 1 F BE WSS AESilth =3 3k A g
o] A=H F 7 Ak 3 HloleY] #FSE s 4
A eE RPE =z FE RPE AQARICR
e HEes veRllth el $AXEe aEs &4
A0 AolE Auuy] ffete] MBS WFgEAe A
Aste] 3AEENE A5 & %'Eﬂ IE R
w1t BAA Aolg A ¢
AAsiglon, 4 A - 59 FA4 i} 1€ 25371 sl
S AABIT. o folaEd a=052 A

:L
-IHT

K
e
Z
i



36 AZEX AO|YIA HIRA H2&

m. A4

L 39d 48 Azt

D 154 &8 Az

mhE4) BE A FEE 4047 HEE mu 24
A < 2>9) o] TH a5 ] TH 159 T A
3o 1Y 20 ARelMe FE g v ¥ OF

BoA F7kkE FEHE RAoH, BAHSE AuEA
s 1A OEd - A - Fol i deAsase Bl
F=086 p=853°% Eht ME deago] vehtA st
orng IF% 9 A - F gl dde] et & 5
itk T AR OF el EE A - 3ol oid BARcE
o7t §le 0= vehgtor & A - Toi IFelA
= Fdol o BAIA Ael7E §le Aoz yEk,

%2 vhed) BE A Fo] BE 17 A8 A (29 seg)

3 2 BE A Fdol| E 25 £8 ARE (D9 se)
25 AQARE

AR Ak tp)
v &4
L 0264005 025:005  1765(1%2)
¥ 0234001 017:001  13416(001)
=]
14226
i) I -
3 F 48 A

nt24] FE Al F &8 ARE] HSlE Ml &
<3E 4>, <O 3> o] T 25 ¥l T 159
Fd A3 F 42 AME FH a5 v &4
BRoM FTlehs FES Hyon, B4 Ay
A = w14 a5y £ A - 3o g degas
& HA F=155 p=7MU=E Ueh} Mz d32g0] UYehiA|
ooz Iy FH -3 Wl #Ele] tEra
g 4 gtk F WAR 2F bl £ A - Fof tigk B4

M

Ao = zo7h e ASE Yehtor A HAE Fd A
S - = -
mLiE - ) LA DFAAE ) i3 B4 Aol e A
e A
] O = VT
e 059:0.12 0694015 2004104
%‘_g_ 0.5820.10 0.69:0.07 2.046(.110) F 4 24 ZE A Fdol| B8 F 48 A (T9): seq)
0% F 2000
() 235(820) 027(979) = e Es )
MLEE 0015 0944019 -L574(191)
2 23 A8 ATt ) B - L
o
vlzd BE A TN Al WS Ha B EE O osmom 0se007 89642
Azl <% o] 38 723 0] T8 120 T A . -
a3, <3 33} gol F4 253t ¥l w9 Jwe] 24 A ) 58(612) 821(435) )
Fo] 23 28 ARMIAE ¥ FH 25 Wbl gle =
AoE Yepgon, Fd IF2 T T £8A7k] golA
Lo etk E=3 SAMeE AvuA g Wy
JFY - A - 3ol tigk JeA8adE B F=14.226 o501
=052 Ukt A 3EA80] ek} I8 9 A -
F wislel gl e @ 5 T F WAR 25 1 s
of £ A 3ol U FAHoR AvE Ad ¥4 1F ”
0.20
oA t=13416, p=001% ¥d ARt A Fof] 1A
ok FAFCE A7t Uehton, ¥ %o H ¥4 e sHuza  syusd oz
IFHY F OF0] ANk A B3k dke Blo=E 1P 2P Total

Ueptor AR 025 fo)3k 2lo]7} Uehgthp=007).



A

M=0| 01F 7|

>

sz Qolof 0jxl= gt 37

rCo=—1

2 vh2d) BE A A 34 o5 WSl

D AF FAZFA olF |l

ni24] FE A A FAFA olF WeE H
A, <& 5>, <Y 4>9F #o] T 153 o
-9 FATA olF weelx
IMe & A -3 A7} gl Ao=
d JFdMEe FE Aol 144+006mETh
128:018m= AF o] FHL7} FoAle FHE BAoH,
FAHCE AMEA HH WA 257 FH A Fof of
3t AeAgadE WY F=519% p=052& YER} A= 4
Tago] YEptR] eigkoma 83 Fd A - 5 sl
djglo] thErta & 4 glok F WAR IF e ¥4 A
Fo gk SAHCE Aol7t gl AoE vEhyton, A
HAR Ed A - FollA aFAE Eho| tigt BAH
Aol7} §ls 210=2 VheRstth

fr

jus)

Ly

o ax
fov ot o ok

2

3 5. vl24] BE A A% FAFA o)F WY (Z$): m)
A% FAFA olsH
A A )
H &4
ey 1404014 144006 -651(550)
%4
Y 144006 128:0.18 2.673(.056)
Ay
f=5.19%
t(p) -.636(.543) 1.968(.085) =05
(m)
1.50 =
145 o
1.40 o
135 4
a0 bz
' =z
1.25 +
1.20 +
1.15
sam sas
J9 4 50 T A - Fo] FAFAE A - &
°olF W9l
2 52 BAZ obE W9
w4 BE A 57 BATH olF WIF Wm B
A3}, <E 6>, <1¥ 5>9 o] TH 15 ¥ FH IF
of T A - 59 7 FAFA olF WA= v -
JgdAMe & A - 39 a7t gle ASE Yepston,

Aol 016£0.02mHETH FH Fo
) T2 o|FH7L FoAE FEE Bow,
SAHoE AHRA HH WA 5% F A - Fo o
3 JoAgans 2y F=6904, p=03022 Yeh} M2
Aol YERgo B O3 ¥ A - & wske dd
o] f2rtal & 4 gtk F WAE T JFoAM EA A
Hod F¢ So A FAYo] YEhton FAZOE A
o7} A& AoZ YERITHp=003). Al AAZ & Hojlo
© 2ol7} gle Ao Yehtou FH Soxe v 4
JFRT ¥ OFe] A FAYe] Usten FAA
F3 o)z} Y= A oZ LERtTHp=045).

= &4
5

rf

>l

= 6 vk2dl BE A 5 RAFA o5 ¥ 3k m)
A TA o5
A Ak t(p)
v &4
L= 016003 016002 213(841)
STy
4
‘:—L—‘{% 0.16+0.02 0.12+0.02 6.323(.003)
=6.904
t(p) 131(889) 2372(045) 30
(m)
0.20 -
015 4 T:
0.10 + —— =3

e
0.05 +

0.00

3 mEd BE A 73S 7

D A% 75349 7
nf24 FE A FEHAE JeHYE vl 4%
, <& 7>, <I9 67 o] ¥4 253 v - IF
A 7l - Fo 02&% R3] JFsHME vl EH
TIFAE TE A 8696+1031°H T T I 9925+6.94°
°Z 7FEHA7 AXE FEE Hole Hhd & 1FA
T A 925+:6.9°HT FH T2 84.64+154° 02
Fs97t AolAle FEIE Holal ok &g FAXCE

o my

o

o

rlr

N



38 AZEX AO|YIA HIRA H2&

Aol 9 WA 25T B A - 5ol o 4EAEE
= BH F=12146 p=008E UEh} A2 dsago] e}
sons I§% Fd A F skl sfee] thtia
Foolek T WAl #9250 £ dnd $9 5o
2o $H%o] Uehton] BAROR Hol} gl
Uepitkp=06. Al WAZ FR A7 Fois 1§ 2
FAROE FofF Ao} Gl A0 Veksih

ek

=7, vh4) BE A AR9E 2EEe) F5He (@) deg)

PR
il A @

=
o
i

86.96+10.31 99.25+6.94 2.014(.114)

99.25+6.94 84.64+15.64

[ o) |
o i |

3.092(036)

f=12.146
p=008

s

-2213(059) 1910(.099)

(deg)
105.00 1

100.00 +
95.00 A

90.00 A

+ +
o
it
e

Fok
e

85.00 A

80.00 A

75.00

A

il =H

Fok

a8 6. Tuite] ¥ A - Fof FEUA 7S

2) AYNE ABAY 7Y
nf24] FE A AW 7HEHAE vl £A% A,
<& 8, <O 7>3% o] T IFH Wl ¥ IFY &

d A3 AR ABde] FFHedME W F4
OSNME T8 el 1714+189° Rt T8 T 2383+912°

o2 7FsH7E AXE FEHE Hole v T 5
Me 38 A9 2383+9.12°KT) £ B8] 1975+4.11° 0.2
Va7 Ao FEE Kol Q) E3 FAHOR
AERA HH WA O35 £ A - o gig deg
B9 HY F5693 p=0MT UER} M2 Asago] U
Epgorng OF% T A-$ jsl gjEo] tEra
& 4 otk T HAE EE O v £ JFddA -
7 - Fof A TFeHE BAFLE Aot fle AL
2 Yehth Al WAz 24 Ay ZoMe aF 7 5
AR od Abol7t §le AoE Yehsith

F 8 24 BE Al ARG AWE] FEHS (D9 deg)
2P| 7hssd
A e t(p)
v &9
= 17.14+1.89 2383912 -1.784(.149)
A=)
k)
j:[jﬁ; 23.8349.12 19.75+4.11 1.624(.180)
H
£=5.693
t(p) -1.605(.147) 911(.389) =04
(deg)
30.00 +
25.00 +
2000 ><
15.00 + —yz
10.00 + =3
5.00
0.00

a8 7. 2Fe] F A - 3o ARA s

J LEZ FHAY 7EHY

nl24) BE A FHHE| JFeHSE 1
<E 9>, <I9 & #Zo] T IFH H
d AT 02& FHA| JeHAE
SFAE T A 7606£1925°HTF TH T 71.39+14.75°
o2 7FsHA7E Aol FEE Hole
e FH A 7139+1475°HT} T F9l 7516+853°
o2 7FsH7 AR FEHE Holu gk ES
OF AurA HY WA 253 T A - 3o gk 43S
2ga98 B F=303 p=57% UEh} ME Aaztgol
e A odgtemg O ¥ A -3 wske] gjdo]
g2ty & 4 gtk F ukE FH 259 v - O
Ar T4 A - 3o T 7FEHSE FAZSE Apol7t
gl AoE Ueiytth Al HARE F-H A - $Me IF
e TAA T Abol7t gle A oE et

9 vj2d BE A BRE FUE SRS (29 deg)
e e t
A N v
=
SE! 76.06£19.25 71.39+14.75 .333(.756)
%fﬁ; 713941475 75164853 ~604(579)
=]

=303

) A31(678) -495(649) 57




ey M| 015 71

£20| 0j24| BE S5 A| 255K

o=

20lof ojxli= dg 39

(deg)
77.00

76.00

75.00

74.00

73.00 —_—y=a
72.00 -

71.00
70.00
69.00 =+

3. nlzd) BE A 7 BEBY A

D 7589 o) &=

nt24 BE A FERHH] Hrj
A <F 10>, <23 9> o] TH 153 v &
o] T A - 3o S FEHEY A FEEoA
v £ IFAe ﬁ% 7121 849.06+194.71° /sec 2.t}

x4 92464+13303°/s 7—.—5% I AAE FHE

A= =
AEES

e
= M

o 4 3 907.40i154.70°/sec9_i Z+egr} Zolr|=
S Hola QJuk Eg FAHCE HuEA HH WA
O FE A3 oigk AsA8aRE 2 F=813

p=34% Ueh} HZ 457tge] YEiA sigtoms 1
F9 #9023 uslel o] tern @ 4 gk 7
WAZ £ OF9 v £ 2504 F4 A - ol v
¥4 A Aeus %ﬁlaﬁ Ao} g Aoz v
ok Al AR E A - FolE O ) B4 o

10 w24l HE A RERde) Hr) A4E
FEao] A 5%

(99 deg/seq

A k=S )
H TR 849.06+194.71 R46ATIRB03 -824(450)
FAIE 9464413303 907.40154.70 369(.731)
=813
t(p) -717(494) 189(.855) =394
(deg/sec)
860:00 —HEd

840.00

820.00

800.00 +

2 ABAe o) 4&=

nt24] FE Al ARde] A ‘—i% S Hla B¢ 4
I <F 11> <a¥ 10>3 2o] & =) =
o

of Fd -39 2% 7&&@4 ) ZEoME 1)
o) :L%oﬂ e F8 A9l 27389+66.71°/seciTt £ &
255.93+75.78° /sec 0.2 AU 257} ZolAE HEYE B
ol WhA ¥ IFore 4 7l 255.93+75.78°/sec
Fd 39l 2567619658°/secO2 ARA| Hu) Z&er}
A9 2 FEE Ho|x 9tk T3 FAHOE AunA
HA wA 2 FE A - $o Oist Jesagans A1

W F=211, p=658& UE} MZ 45280l YehA &
Somz g7 Fd A-F wsle sjHo] Gerky @
& giu‘r T HAZ A O5% v FH OFdA A

P4 4 2 2 Sies Aol g o
o2 Yt Al BAZ 38 A - TN I8 7k B
AR fFolgk Aot fle ACE YEiT

S
z 39

E 11 w24 FE A AREY] A 4E5% (T9: deg/sec)

A A% tp)
Hl FEOE  27389:66.71 255.93+75.78 745(498)
FHIF 255983578 256.76196.58 -025(.981)
=211
t(p) 398(.701) -015(.988) iy
(deg/seq) 24l £d2
-300.00
-400.00 o
—*— =3
-500.00 1 / =y
-600.00 1 /
-700.00 -
3% 10, 2% o) FA A - 5o AR Ao 24w

3 FHAY o) &=
nt24] FE A FHAY Ho 4EEE vl A%
3}, <®E 12>, <18 11>3 o] T4 1 %ﬂ v £ 5
T A - 3] A9E FeEe] Ho 7 A
Fd OgdMe 9 ¥ -65277+15875°/sec51ﬂr &4
T 553.96%159.28°/sec 02 H} 75T Aol FEHlE
Ho|u &4 IFMe & 7 -553.96+159.28°/secHTh

Lo

ol



40 AZEX AOIYIA HIPA HM2&

b

o 3 w5 o) 7t
7} Holl PejE Holm Sk %ﬁnai A 1)
W WA 85} T A - S gjg 4sAeETe we
F=151 p=707% I%E}Ur AR AsALo] YJep)A] ¢gko
B2 I8 4 A - 3 s geo) gegy ¥ 5

%1 -500.77+120.64° /sec & T T
!

A

e T O
AR AsEe Fd ARy B9 T A A4 2w

A Uepskon, $A
(p=049). Al AAZ & A - FAE IF
o3t Alol7} gle 202 Uehlth

TN

qoz Fol7} Q= A0 et
7o) EAA

(99): deg/seq)

12 vi24] FE A T A 44E
T A &5s

A AF @
5
IR eomisens SRS -S5iMI)
=]
el
TE O o 507N 278709
H
) - 983(355) - 595(569) ;17%17
(deg;’sec)
280.00
275.00 +
270.00 +
265.00 4
-z
260.00 +
==
255.00 + =
250,00 +
245.00

2 dA7elMe W A ofF Zle Fdol niEd 2
E & A 78 2847 $55H4 sl #dEe] 7t
S Ao AEEE AvEgT WA I 294
< AuEy 13‘&%‘ nk24] S8 28A7lA = Aozt
o 259l FE FAIA AgARte] T IR
A Zel7t A= ﬁi 2 A7elA deRstor ey o}
24 FE A F 28 AdAE FE F Y IEold
Hl T8 O5olA S7keks FEE Bolal 3o o4y F

A FA Ed] AABE viEd BN 9L oA
I fex 4AAY 34 SA1 BE Sl w2
& $HUe Hasdlel Y Ads BERE B
AOATE EHE 0T ARSI, olelE @7 )

Aol nj2y BE E=o| &
dAb ARk} 7%4 FAR A7ARE By J2ln
EX2013) 9] ATFANE T3] FE SR 4287

< BAE ] o)F %7‘40] = % THO H L3 A8
A2 BE FHo| £ © Floz AztF ot

A FASA WS AuEA HE nfE4] JE T2
s BT w7kA] Az Wk wele FAS
TS A B IFAE A7k U] gske.

< 3 IFIME & 0em AEE T ARG &
o] Ze ATZ EXE Elgs Aoz Jepgth =
e @_@]m F4 2F9IA o demE A &

1 Uehstth. ofAdd mk=4 2

! OIE EE S £

> >
-é%ﬂ
K
mu

oo © oo

N
2
= 4
251
o
2,
ful
i
rot
>,\1

BAE

H o o do (m oJ
o o
o I
kD) >
@z b
m&iﬂ{;ﬁ
4 2
rLﬂJ jais
it
ofN
o 2
M Of
2z
S
n{o
u§
o
N
Rl
ol
s
fa

AesiA B4s l{— Aoz AziE oA
5(2003)7 E=Auj2013) 9] A
AAe sdz o] Hisd g wiEis o=
2 FAYol Yelsiths Bash dAjshks 2oz yehy
WM TS BRHOE HuE
Ao et 2o g2 Aels e &
L%% E}a‘ P— Aoz A7,
wAe| 7FsSdA e FEB-AA THE M7 H
ANA= 7%7<1~ 4i Uehe whde] &4 1
Td F AoAls FHE Holal
VJQOOOS of e 22 A3E Hola gl
E FEZ ==l wt A T4 wolrh AA
SolAtkn Huses B AFME F2o 7}
A7} ZopAEA AA FA T4 2 HelA 2o}
Ao olFsofRl W R fobdq == B
y; Qo8 L}EP/LE]- =3 FHAe e 9
T FUHEe 7hs HM7E A4 dEn
E} = Holw Fode ok A
AU ARG ol 2pol=
= 01312‘& A olF Ve T gl
Ao tHfz FHOR A W &
Fo Zlo = AZE X
111@4 A K==

i Fok
= _,\1
[
m{m

30 o
o

o

d

o}ﬂﬁﬁ

ERRo)
o, k| oE

2o

>N

=2
1:011 F{Ol'
o i
J?.i

ok
>,\I

> g
_t“_nir;l]m{m
o >

&

&2 o
X2

=2

1



ey M| 015 71

20| Dl24| ZE S5 Al 253

d|
o=

20lof 0jxl= dgk 41

SR8y 94 T8l3 A ZAEEdie Azt §

ZAoZ Jepdty. olgfst A%E A ol FHL 7
&S 9T FA & oz AFoA|
™, o]F 5(2003)2] AT} Aol7t Qe AOE YERTE

ol AT o}l o] o)F THS FallA 2QAMNA
= viE4] FFEE BE T B} F2 L8470
ERE] EHsle 202 AAFAAE, FAFA w3 5
2 BASA 7L FolAwA Aoz o) e =3t
o e 35 Ho|1u ot Iy #E9 7FeEs ¥
Ho & Rolle G WA & Z0E A

min—

b
E
[‘_\|I_,
&
l‘—llF
—_
N H
rg
KT
o
E
N
ey
_>.:

tB.HOﬂH Y O 4 AR
ol L‘ﬂo‘—i olF W7t gokxlon, £4 oF

A, 7 o] JHERYINE FEREAN FH O
oA F AHn Fd Foll 2o 2L 7SS Hol
W vk2d) BE B AAElon, Oe BhelHE 2
o7} WehtA eksict

R, 2+ BA9) A& ME RE 3
= A0E e
ool A T BH WY Ao ofF Ve FH
24 e 54 A nhEs SNtk 37 7129
FE $7o] M2A $YEY0, ol PR Ao
=32 BAT WA RS0 The MU 201E)
slo} o2 QA FAFA olF WSl 47 W} F
olAT A o5 WY = Fopd wEA n=4 FE
E2 w3k Aoz AZEE, Zlbde) 21918 o)%
7€ F¥o] 9= FA g o= Addn

B 27}k §

mb
> ot

1 o rlo

F

o
ook

A4E(19%). WIS F7IUE B4 ASSRE Ve
o mWE SAPEH SHRNE FHeE 1§ 4
TIAEA Ag TR =2 A S8

7d5(1987). A2 Fente 520l Bdt WA HEHA £4. 1]
T Aol = Ad st wSTshe, 3

Z-8472003). A4} Fente 2+] 5ol g A7 =2
=X, 14(5), 113132

e, olew, A, 73, 4484(2010). NFHES
g,o%) 84 DB7= R 7R, =H1A

53T, ASHASAT AFRIA,

Tkl 9 3)(2013). SAAIAB(THE 2 PAT). kA

333
H13(1995). A Zeale] STANCESE 2o e &
AT B AT At = .
E4ul013). A BE FF A 3ARH whe 259
A B4 A St wsshe, o
A,

FE712006). A3 AT=Ae] BA7EA glriAie] M| A=
7 gk mAE Yg F=ASHstE, FIAS
78}3]A), 15(4), 11, 251-259.

QP-8(2003). 3 4 71E F 24 FE F4Y &F
SH B4, A=A, 4202, 112-121.

QM8(2004). A EH FEFIA viE4s] T4 7€ B
Zto]  EeE B F=ZASIIR, 439,
509-519.

QP-8(2005). A Zele ofet Al o W Tl i
5312 B4 AL, 16(5), 787-79%.

QHEF(1984). WA fente FEA ZAEZ] £4. 1|73
A =R Addista ojgke, 35

o|ZHl(1984). Y E&|. A2 HHTA}
o]FH2002). WY EH viE4 BE 2| AA F3H3
A, A =7 gt oigke, Ae.
o]Fe, W-5(2008). o7 A Mo EHY nf24 FE
2o sk B dZAS3IER]|, 4203,
721-734.
0] 28(1999). WA H=27] T4 A AAZY EMGEA. 7|7t



42 AZEX AO|IIA HIPRA H2E

AR STt tieke, tA.
ojRE, AT, At 78, AE, AAF(2010). AN
FHAEA, =SS

An(2010). PAdaest vt BHARA B2
A viE4] BE 7€ 2853 0wl Hla 4
A=, SAeh wsTiehe, 24k

Hel4(2000). WY 25273 T2 AHRS AL THA
2t ALkl it ik, A2

Gholipour, M, Tabrizi, A, & Farahmand, F. (2008).
Kinematics Analysis of Lunge Fencing Using
Stereophotogrametry.  World  Journal o  Sport
Science, 1(1), 32-37.

Hassan, Said E. A. & Klauck Jiirgen. (1998a). Kinematics of
Lower and Upper Extremity Motions during The
Fencing Lunge © Results and Training Implications.
16th International.

Klinger, A, Adrian, M. & Dee, L. (1985). Effect of
Pre-Lunge Conditions on Performance of Elite
Female Fencers. 3th International Symposium on
Biomechanics in Sports.

Manley, A. (1979). Complate Fencing, doubleday, Company,
INC, Garden City, New Youk, pp.72-73.

Rodano, R. (1991). Impact Forces of The Blade in Fencing
Movements.  9th  International ~ Symposium  on
Biomechanics in Sports.

Sinclair, J. Bottoms, L., Taylor, K. & Greenhalgh, A. (2010).
Tibial shock measured during the fencing lunge.
Sports Biomechanics, 9(2), 65-71.

Stewart, S. L, and Kopetka, B. (2005). The kinematic deter-
minants of speed in the fencing lunge. Journal of
Sports, Sciences, 2, S105.

Zappa, B, Legnani, G, Roi G. S, & Galli M. (1999).
Kinematic Analysis of Three Fencing Hits. X Vith
ISBS Congress, Canada.

=2E7121 2014, 12, 31
=DAIARL: 2015, 01, 19
AlAfetZ 2l 2015, 01, 27



AZX AO[RIA, 20154, M32R HM]25, 43-50 Sport Science, 2015, 32(2), 43-50
- PN - - — - 1.0 -
A STk PSS Tof thal A2, Ve L A

Beliefs, Knowledge and Attitudes of Doping among Korea National Sport
University Students

Ao - A7 d=ASE
Kim, Eun-Kuk, MD. - Choi, Ho-Kyung Korea National Sport Univ.
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Z43}17] 913l Performance Enhancement Attitude Scale(PEAS)S dH=ol= s MEAE ARSSITE 1 2%, A7
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Abstract

In the strategy for the doping control, attitudes and beliefs are considered an index of doping behaviour, relating the use of banned
substances to greater leniency towards doping. The aim of this study was to quantitatively measure the doping related attitudes, beliefs
and knowledge among non-elite students attending Korea National Sport University. Data were collected by questionnaires among the
students (n=190). Outcome measures included doping knowledge, behavior and attitude (Performance Enhancement Attitude Scale;
PEAS). PEAS scores were 41.11+13.82, in which there was no significant difference between sexes. About eighty-seven percent of stu-
dents were unaware of banned substances. A few male students admitted the past use of doping knowingly or inadvertently and 5
students reported that they knew others doping, and they demonstrated higher PEAS scores. Most students demonstrated negative atti-
tudes toward doping in 14 items among 17 PEAS questionnaires. This study may provide Sport University students with educational
strategy for effective anti-doping program.

Key words : doping, attitude, anti-doping, performance enhancement attitude scale, non-elite students, Korea National Sport University
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B2 Performance enhancement attitude scale (PEAS)
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The Influence of Korea Professional Basketball Spectators’ Constraints on
Spectator Satisfaction and Revisiting Intention
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Kim, Joo-Young * Kim, Susan Korea National Sport Univ.
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Abstract

The purpose of this study was to identify the influence of Korea professional basketball spectators’ constraints on spectator satisfaction
and revisiting intention. In order to achieve this purpose, 197 spectator were selected from two Gymnasiums in Seoul by the con-
venience sampling method. The instrument for data collection was a questionnaire whose validity was evaluated by an expert group
and whose reliability was judged from the cronbach’s alpha values ranging from .69 to .86. Then data were analyzed using PASW 18.0
and AMOS 180. To conduct frequency analysis, exploratory factor analysis, correlation analysis, confirmatory factor analysis, multiple
regression analysis and standard regression analysis. The results first, it showed that play environment of Korea professional basketball
spectators’ constraints had negative effect on spectator satisfaction. Second, it showed that play environment, significant others, promo-
tion of Korea professional basketball spectators’ constraints had negative effect on revisiting intention. Lastly, it showed that spectator
satisfaction had positive effect on revisiting intention.

Key words : Korea professional basketball spectators’ constraints, spectator satisfaction, revisiting intention
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el & HIEH) HE-8(%)
ks 141 716
e o 56 284
1~23] 80 406
AH3F 3~43) 53 269
53] o} 64 325
¢19l 53 269
2 120 609
P A= 7 36
AREE 8 41
71e} 9 46

FAHS HOFEFZEH (convenient sampling meth-
od)e ol&sle] ¥ 2209& EASGlen, 1T AFde]

Aole BEE A9 19755 A3

ZAe] dWbe BAE <E 1A Ry e} 7o
A 3 14198(716%), 98 5678(284%), 3T
123] 8098(40.6%), 343 538(269%), 53 ol 649
(325%), FNCZE A 535(269%), T 1207(60.9%),
715 73(3.6%), A5 E 8%(41%), 71EF 9%H(4.6%)°]th

2. ZNET

oSt
rlo

ARFHETE AEAE AHE3IEor, AEE 2
TEATH EA 3 23 syHlos A9 ul
3, R E AENE o) B3 59 A
Holx 37 Eatoz F 257 F3HS 53 Likert HrEL
2 FE 4 AREES AdATEA AlEEs} B
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&
=
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o

.
B8 AEZEU A8 aqRdel A Aus
2]

(maximum likelihood) S915FEW217 2H

LQAAAT} 5 o) BAES MU, EF B4
ol 7t 8clo] thstel AR WS SI B e

4 AN

D A=A

HEALFL F5302012)7}F ML SAETFE 74 - 1
oksto] MEog AMESIGItE AERd TAL TREd
& 7|FRE, FH ATEY ZEET s, FEEY
of AZHEE, #RE RS, old3TY] T WA
Sof w3 FREMY 55, B YA E, YA B, ¥
HlE, Bd A g 5ol i3 Wi 4588, 7 A
4 BE oo uigk 7 EAAT B, ol
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3} ATl 57 Q9107 FREQN, Qs F A
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3 2 AAIoRaRIEA AEEH

FQER} 1819 HE=E3 7188 A9

EfALA 24 856 198 269 158 169
ERR[A|B 836 088 29 206 242
ERAIA 285 753 134 282 120 141
ERRpAIeH 672 132 304 0% 145
ERALA 2R 632 159 169 64 m
HelAel 147 860 046 038 224
HeJAR 1% 854 105 -031 184
H | A2 050 773 11 -065 169
HolA ek 279 551 163 200 339
=242 237 098 917 180 177
ZZ1A13 405 11 701 204 162
Z249H 255 120 686 137 139
73714128 214 075 126 850 190
ZA71A 2R 070 046 217 811 -074
771419k 159 -0% 159 724 065
Ho|A| %6 163 154 254 046 763
HolAel7 0% 19 040 014 661
HolAels 343 250 147 164 574
A 4135 2244 1.707 1.424 1132
Bk 2972 12464 9.484 7913 6.288
2 20972 35437 44971 52.833 59121

Bal7] Slalol BRI QNS AN 2E
o) )] wlg R WAl AAL TAT 3ol
A e A=A TL(Tucker-Lewis  Index),
CFl(Comparative Fit Index), RMSEA(Root mean square er-
ror of approximation) ATE &3 HAEE HS3IUTH
2 A% e SYAGS S0 A9 g o
o2 Yyeht 28 s4e dAsiglen 23 ¢4 23
BAFM) ol =2 TRERA}F 433 W8 1 30
TAelA Ao B 4 o] F AEE <& 3>
A UERR= 213 o] TLI=905, CFI=926, RMSEA=0702.
2 58718 A% ZoF Yeiyith a9 A= A
491 Cronbach's alpha #2  692~868% UER}
Nunnally(1978)7} AIAgE 7 ol 42 o Y Jdags

FrtE 7|12 ot JF 167] £302 AT
3 3. AR SHRHel i FYPE A5 (n=181)
x® df p TLI CFI  RMSEA

Hzx 25597 125 001 877 900 078

AT 18640 M 001 905 926 070

287H2013)8] ATollM AHEH HARAE 74 Heksto] 4
§ Z3to g FAEHAT AlFE A4l Cronbach's al-
pha #& A=S Ax #1423 AlQjd 35
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9star 37 o2 AT

N

3 ARH=

AdF e GAE2012)9 AFolA A8E AeAE
74 Bl 37 Bog AN, AHE AL
Cronbach’s alpha #%= 90322 UEh} Nunnally(1978)7}
AN 7 o) 7Y | WA dde FhRdtes 7E
< WEANA HF N BFoE TAsIATE

3 AR 8 AEAE

AEAlE FFNA AE A A7 543 Y
S5 Agsla JFE 7 §, duASs BAsEA Hl2
g + AER= 27 ]%‘7}7]0 1 (self-administration)
5 7k 1Y, o171
5 %"é’é‘ﬂﬂ] %%ﬂ ‘311?}1 -"Tﬂr‘?_}ﬂ% ARE AAR &
ASW 180 versions ©]-g-35fe] T}
%ﬁr 2ol ﬂﬂlo}f’\i‘:}.
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SRER H]-§3¢] #E 7143 AAdH9 ki Adgels
Qe 1
H]-8-7 9] 13 1
TR 320+ 104 1
7371783 160 -035 -201%* 1
AAw o) 236™ 209+ 204 076 1
TS -151* -033 -038 317+ -066 1
AR -196+ -019 -024 311 -055 779+ 1

*p<05, *p<.01

ol A AR FREY JAFEAISE A3 wiA
TEE oty el 71EEAIEA (descriptive analy-
AL ololA Aokl AR B A
ox A=Y AR 9 AREE Sl B
H}$-E(maximum likelihood) 82152427 214
2]R(direct oblimin) AMHEAA S 28] BAA o
X(exploratory factor analysis)ell ©J3] =Z¥ Q<207

OI—IJ“(conﬁrmatory factor analysis)< A5}
3319.0H, A1# %= Cronbach's alpha #ts 53l A%
St BOE Q1S9 AJUHAEA (Pearson’s correla-
tion analysis)& 3l 2]7E4e] HAPxAQ] 4043
A flee T vy, Z2ET A5 AeAedd
°] 05 FrejelA A 9 Aggel s nAs 4
FS T3] F 84 (multiple regression analysis) 2= 7
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1 SARFe A3 A%

7t ASd dste] ARBAES AAF A3 <x
4>9} o] JHPA Arsol BF S0HT W Ao
Bt S9EAe iz e A7 sl
SRALAATHFAIT, 2007).

2 ZEET B3O BIAHRSI0] DY

= HAle ¥

L A

ZeET B BAlcracle]l BUUE U Aol
So HAE GFE Uolu] Slsl TEAARAE A5
irk

D Z2F7 B3] AFAFallo) AATNE vX= FTF

TRFT HFe] BFAFAcle] AU WA= D
e dolrr] St tEIARA S AN A <& 5>
ol ERR= whe} o] AAR|okaglo] Al P
(F=5.023, p<001)= WIX& ZASE Uehdil, Az
116%R=116) 5 AHsh= AR et FAHoZ 7
7138 82l(p=-312)0] HHFWZe| F () FFE WA=
Ao Yepgtt.

3 5 F|okadle] dE v 9%

T8 8 t F R
(3 11112
FQER} -114 1551
H]-g-9] -032 -453 .
#EER -070 -947 5023 116
737185 -312 4458+
A -024 -331
*4p<.001

2 Z2FT BT &
R

Z2ET B35 dFAGaRle] AdFrd "=
FEFS dokir] ffste] gAY S QAT 23 <&
6ol Uehh= uiel o] Aok alo] Age]wof
FEHF=6.157, p<001)= WA= 2o Uehty, HAHTF
o] 139%R=139)F AHste 2R et FAHeR
A7V p=-311), FREH =189), HHZZ(B=-153
89 o APz H()A FFe wAE Ao=
LERstT.

@Ak 8 1] ARF = WA=
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I 6. AFAFaclo] Aozl mA= G

TE 8 t F R
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FQER} -189 2.601*
H]-83H 9] -019 -280
*HEA -153 2102* 6157 139
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*p<.05, **p<.001

3 T2FT A5 dHNS0| ARH = )3l Y
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A e blet o] do] Adgowel ¥
(F=300597, p<001)& WA= Zlo= Uehgal, AxHZ
60.7%([R=607)5 AHsh= ACE Uehgth

¥ 7. 3] AAgexo) njx|= o3k
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The Effect of Resistance Exercise and Leucine Ingestion on Skeletal Muscle
NF-kappaB Signaling in Rats
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Abstract

The purpose of this study is to examine the effect of resistance exercise and leucine ingestion on NF-kappaB signaling related to con-
tractile proteins in rat skeletal muscle. Twenty four SD rats were randomly assigned into sedentary control (CON), exercise (Ex), leu-
cine ingestion (L), Exercise and leucine ingestion (EL) groups. Ex and EL groups were performed resistance exercise using the ladder
for 3 days per week. L and EL groups were daily ingested 0,675g/kgwt of leucine solution through oral administration during 8
weeks. To examine NF-kappaB signaling related to skeletal muscle contractile proteins analyzing the expression of p-NF- xB, P-I xBa
MuRF1 proteins. The expression of p-NF-xB in Ex group was significantly higher than CON, (and the expression of MuRF1 in EL
group was significantly lower than Ex and CON groups. The expression of p-I xBa was unchnaged in thisn study. These results sug-
gest that resistance exercise activates NF- xB signaling molecules and the expression MuRF1 and leucine ingestion may reduce protein
degradation.

Key words : resistance exercise, leucine, NF- x B, pNF- xB, p-I B «, MuRfl
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AL o5 TVIE diad Yoz d9A
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g3 Bdste] B A77F FHEHAL Ut Burd et al,
2010; Kubica et al,, 2005). ¥H 5<] e 59| 34
3 2ol el ofs 2= AR LHAHA 5]
T @A el vl Gl i AR ozt
5 T £ of Uik A7 o] FolAL Stk

FH19)€- 2 2 H| o} 7 (Ubiquitin-Proteasome  System)
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g & o el g AtEAR] ZREoREOR kst
o EAZle Al W tiEAQ]  Eejrlzdolt
(Glickman and Giechanover 2002). ©]#{gt #7gol i3}
© A" 27tolAl S B3 g7FoMA| musdle ring finger
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B Aol FR3 75 W Lo AxE ARSHo
A3 o™ (Bodine et al, 2001; Leger et al, 2006) ©| %
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He 202 Yefgel meh NF-«B Asdge 2 915 3
QoA F83 ALL ke Aos dHA UHCai et al,
2004).
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NF- kB DNAE ZARFO A HSHES(Ghosh et al,
1998; Li et al, 2002), 91%4-3(Cai et al, 2004, Hunter)
"@rﬂ}ﬁ(Baeuerle et al, 1988), Bacuerle a¥} Henkel(1994)
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HE ARESIYoH, URHCON, n=7), F41 FoHL
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Effect of Combined Exercise Program on Blood Lipid Profiles and Insulin
Resistance Index in Postmenopausal Obese Women

BAA - QAT A S TS
Maeng, Ji-Yeun * Oh, Jae-Keun Korea National Sport Univ.
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HOMA-IR®| 79 8573te] B35 2219 43 Fo {osHA 7n T o] UeRithp<05). ZEHO=, 8511
B3 &5 Z2a3o] #7%7] o] vtk 5] AT S HIA A x| AR dFS vt £ 4 Sk

N

Abstract

The purpose of this study was to evaluate the effect of 8 weeks combined exercise program on blood lipid profiles and insulin resist-
ance index(HOMA-IR) in postmenopausal obese women. Twenty participants were randomly assigned to combined exercise training
group(CEG, n=10) and control group(CG, n=10). In blood lipid profiles, TG was decreased significantly. TC and LDL-C had a tendency
to be decreased slightly and HDL-C had a tendency to be increased slightly, but there was no statistical significant difference.
Combined exercise training significantly reduced insulin resistance index and there was a statistical significant difference between
groups. In conclusion, our study suggested that combined exercise intervention for 8 weeks had a benefit of improvement of insulin
resistance, but there was no effect on blood lipids profiles.

Key words : postmenopausal obese women, insulin resistance index(HOMA-IR), blood lipid profiles, combined exercise program
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= 2 wWE EAHL(Eastell Delmas, Hodgson,
Eriksen, Mann & Riggs, 1998) 9] A2l SHAE 2
gk o] glof AREAQl o7t HA e oItk

= Agh tjEo] HA o]%F Hvte g I3 AduA 4
S tiAESTe] ® B8 A AR diFEH e
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=Bog XA 7hsAol Eral Hus il 9ltiDeFronzo
& Ferreannini, 1991).

olgfgh WAolA #H7E7] g2l theh HvkETt ozt
Higko 2 QI lgdl AA 12 ARF Fe| o
I} S A gkt Sl ANEL YA AF AR
W o 255 S8 ded AGET wgkgel g
Aeol 121 Qe AAOITHZE, 2007, OlLeary e
al., 2006; Hausetal, 2009).

WSO FAFQ AAEEo] AW ot A5
Aol =28 & F JE T2 8907 g3y =
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Kokkinosetal, 2001; Shephard, 2001). §3] &&°| <l&d
Aol wAlE &l tisiMe 25 Feek 7kt o
2 AR O Aol7h YA tiFE 3820 &3t 9
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ek x|Eol| 0jxl= g T

3 BE PAEL STRAW(Stage of Reproductive Aging
Workshop) 9] &4 7]202 A& B9 oy £3&
3 P APE & dAE 271% 59 ool B
ez AEsiolth 3, A2 et 5% AAgE
Zz el Fogk dgol flom, ey =g A5
4ol fle Ao Z AAEE 30% o] APAEE A
Halo] Age] oA & A el $A a7 &
2 8l At thete] 23] Amsilal & Aol A
e B3 &5 T8 o] Al &EH9m=10)3
3 de Zzagd Fofske vesHdd sAHd
(n=10)0.& T-L3l3lom, o]59] AAA 54L& <& 1>

et T

1 A7 AEY AAE E49(MeantSD)
it o has A
AH(A) 56.5+0.29 55.9+0.15
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AH(em 163.5+6.61 162.6+1.92
AAT-E(%) 32.2+1.89 32.7+5.20
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o 877 19 405 0% F 28)(Y, BeY) 7
ANt &5 A - Folle 205 el
el 2 AAEion, & 58 25712 U
skl s Agsh 19715(1~47)
HRmax) 2] 55~64% 2 2571(5~85)E A4
HRmax) 9] 65~75%% 4083t A7) 55 B
HRmaxt [20—Uo]] 32)& ol83le] Faiglon, 159
Tt AHAEE Tl 2719 HiE A 9 FEe olsfska
SAtES siglon, £ Ak 3471”1 S60li(Polar.
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2 AdeE

AT 873 F 233/ waY) AN &%
A Fole #HeEd FEese 44 58 R A4
aom, &5 Axe HFH AFst] dgE Aedi
1~45E HAUHHESISIRM) ) 55~60%2 2+ AlET 133,
5855 1RM9] 61~65% 2 2+ AED 133] AA|si%ch A
FqeE F52 AAEE 3F5(bench press, Upright row,

triceps extension), Sl 3FH(squat, leg curl, calf
raise), HEE 25 5(sit up, back extension) F 8FEHO
2 HdeRed, 7k 29 IRME A1 A 45 T
77y ZRste 1 AdE 2R &5 AEE AT

3 AE 8 Y

A& oA 1049 K 24 KiAzNA S5z
AR A3 87 Foll 47 AAstGon BE EAES
A8 A 101243 5 243 FFE SFAoH TEAH
ol A e 52 g il s g Add 2
gages HF=S o]t gk AMolA o 10m 9] RS
A3k

AHE dde YAEE7|(BRUSHLESS D.C MOTOR
V55500 CEN@=)E ]88t 107+ 5000rpm®] £E=
A BT RS, 4T A% A FEe s, TC
TG, LDL-C 18] HDL-CEE P d9e 74 Qs &
2J7)(SPOTCHEM 4410, Japan)2 ©]-83}o] 431931, 2l
e PAMIASZAH(COBRA 5010 11 Quantum, H])
< o83t AT

4 U= AP w7t

ded RS Frksh] SR Ho et € e
2 oz <ed A td Y Z2A ho-

meostasis model assessment for insulin  resist-
ance(HOMA-IR) 9} §1&d ZHAell oigh A7 7124
quantitative insulin sensitivity cheek index(QUICKI)7} ©]
S5 Stk B AFddAE ded ARE e Sl
HOMA-R 341 A3t [35 led(ul/ml)x 3583
(mmol/mL)]/25% T38}%tHMatthews, Torr & Lamb,
1985).

5 A=A

AeA s SPSSPC+ FA ZE 18 (ver 18.0)2 )83t
of W} BEUAE AEste], Hd Uf Wshks oienla
t 717 (paired t-test)S 3T F& 3t HlwE HHEHEE
AHos BAsigleH, SA% froAde p<osz AAs
At
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m 523

L 8% A4 4¥9 g

OO

F7F B3Re %o mE dF xd AR Hi= <%

> vk v} 4
b Basiglon BAROZE oI Aobh vieh

gom, Mg ZHME WASP Zpol7b VR ekttt
(P>05). =3, 8% TGE L5ADNA BAHCEE {9
g 2po] 7} UrE}kkE}(p<.o5. HR TS Thh ZHAER
o FAHSE fofgt Aol UERA gstor, o
olE $rolgk 2po)7}h LR THp<.05).

¥% HDL-Ct waddely Hlugd 25 e ol
Me ta 7Y BAHCZE o Alol7t vk
WA ¢dor, e s fodk Aol7k YAl %%k
Tp>.05). &3, 8% IDL-Ce 5wy nluid =
T AT Yelre ta gasod SAHCZE fosh
Zol7k YeptA| ko, g M= fofdt ztol7h v
EREA] 231THp>.0).

2. Jed AP gt

857t el mE $5EY. J€d, HOMAIRS
k= <E 2>l Yehd Hio} g

8 ¥ (blood fasting glucose) &5 Wsh= 53T
oAM= tha Zasfloy SAHCR FoRE Zpol7h e
WA 9k Hlafeel s ga SRy SA1A L
2 Rk A7k vehA| ggtom, g M= #o
gk Apo)7k YehA] 3k TH(p>.05).

ded T& Wdle LA AR 13541500/ mL

AREol| 114+13pU/mLE ZAEgen EAHOR f9
g o)z} UEPsta(p<05), Hlmeh 1 ME AF 137418
WU/mL, AHEol 13.0£1.9uU/mLE Z2FA oy EA44
o2 Ft o7t YERA %9}21% & A=
oJgh 2fo]7F VRS THp<.05).

HOMA-IR®| W3l= 3wl AR 3.0740.03 AR
o 259+0.03% ZAHYoH FAHOE fofgk Aol7t 1
Bt al(p<05), HInFHeAE AR 3131004, ARl
298+ 0032 AFJOoY TAHCE fofdt zfol7}t e}
A gekod, g eAe fed Aoyt vERgt
(p<.05).

HUE W} ebied, 8 el Mgy
TGSl 557 o Bol aslo] SAHOEE 23 Aol
7 et oml(p<0s), e lE I3 Hol7} et
(p<.05).

oleid £ ATel Ade AR e o dx
G 59 £52 59 83 AW YRl FHHY Dsp
D S 5099 A7 Aokt I 4
250l SlolE Edlolde B A% B 7H) £52

o=
A &5 HPET Ble 3 FHdlM TCo M3} v

-

ror:ir
i P>

2 84474 483 Q4Y AP B 2205¢) WalMean:SD)
S0 wol ' R has ' Ll

Baseline 8-weeks post Baseline 8 weeks post
TC(mg/ dl) 205.4+20.7 200.7+24.3 1994+19.0 207.8+25.4
TG(mg/ d1) 156.7+19.9 110.6£13.5*# 156.1£15.5 150.9+14.7
HDL-C(mg/ dl) 4844850 50.2+9.70 45.016.90 46.617.30
LDL-C(mg/ dlI) 1105+17.5 1064+14.4 112.1+20.1 105.7+18.5
glucose(mmol /L) 512+048 511+0.51 5.15+0.56 5.16+0.59
insulin(yU/mL) 13.541.50 114213 13.7+1.80 13.04¢1.90
HOMA-IR 3.07+0.03 2.59+0.03*# 3.13+0.04 2.98+0.03

*p<05 : Aoy, #p<.05: ek 7
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ol2]dt ke A= ojute o] FAE A 7] W
ol Yehd Asta £ ¢ 9l Andersen et al.(199)
o AFxe HE T Higk S geR o] A
Al AR AP EF Y S 873 WE AN &
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&5 HDL-C ®s}e} #dste] 24452001)= AR
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A Comparative Study on Bone Density and Isokinetic Muscular Strength for
Each Weight Division in Male Rowing Athletes

AR - 75w - 9 dEAsE
Byun, Won-Tae - Kang, Dong-Kyun + Hwang, Woo-Seok Korea National Sport Univ.
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Abstract

The purpose of this study is to examine the difference in spinal bone density and waist muscular strength in lightweight and middle-
weight male rowing athletes and to find the grounds for application of a training method which can further improve performance of
lightweight and middleweight athletes. In this study, body composition, bone density, spinal form, isokinetic muscular strength and
muscular endurance were measured with 8 lightweight rowing athletes (age: 19.88+1.13yr; height: 179+4.04crry weight: 71.46+2.34kg;
body fat: 11+1.13kg; muscle mass: 37.21+1.94kg) and 8 middleweight rowing athletes (age: 20.5+1.07yr; height: 190£3.97cm; weight:
88815.32kg; body fat: 12.96+2.77; muscle mass: 45.61+2.81kg). Data were treated by performing T-test using SPSS ver. 180 for
Windows, and the results are as follows. First, middleweight athletes showed higher bone density than lightweight athletes. Second,
muscular strength (reflex) of middleweight athletes was significantly higher. Third, lightweight athletes showed higher risk of waist
injury. The results imply that trainers and coaches must conduct continuous training focusing on the core in order to improve muscu-
lar strength and endurance in the lumbar region, and there is a need to differentiate training programs for lightweight and middle-
weight athletes.

Key words : rowing athletes, bone density, isokinetic musclular
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A Study on The Discipline Philosophy of Taekwon Aerobics

Qbzok - A - oA S
An, Geun-A - Jang, Kwon - Lee, Jae-Bong Korea National Sport Univ.

[°F
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Abstract

This study aims at exploring the discipline philosophy of the Taekwon Aerobics instructors. Following is the results derived from the
study: First, in order to present spectacles, Taekwon Aerobics should try to adopt numerous dynamic Taekwondo actions with a new
recognition that it is a ‘demonstrative Tackwondo.” Second, in-depth study and understanding of various kinds of musics are highly
demanded in order to develop creative Taekwondo actions and also needed is the capacity to edit musics, when necessary. Third, it
would be desirable for an instruction of Taekwon Aerobics to be based on a concrete understanding of basic Taeckwondo actions, start-
ing from discrete actions and proceeding into continuous actions, and musics therein should be taught when practicing continuous
actions. Fourth, there should be a means for the association to authorize or formulate excellent works of Taekwon Aerobics, so that
other instructors of the arts are able to learn creative methods or instructive methods from examples. Development of textbooks would
also be valuable.

Key words : Taekwon Aerobics, discipline philosophy
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Assessment of Isokinetic Muscle Function in Elite Weight Lifters

QA8 - kar - A5 dRAR
Won, Jin-Hee * Ahn, Hyou-Jack * Yeom, Dong-Chul Korea National Sport Univ.
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Abstract

In this study, we assessed isokinetic functions on the shoulder, knee and trunk joint in elite weight lifters to provide basic data in
planning training program and preventing injury. The average value of Body Mass Index(BMI) in elite weight lifters was shown to
have 28.55+2.62. This data presents that elite weight lifters have more lean body mass than body fat. Additional data showed
19.43+4.50% of body fat percentage, 16.18+522kg of body fat, 65.9t7.83kg of lean body mass and 38.48+5.28kg of skeletal muscle mass.
After assessment of isokinetic muscle function on shoulder, left/right extensor showed 16% of difference in S1 and left/right flexor
showed 15% of difference in S3 and 10% of difference in S5. Furthermore, all the participants showed severe imbalance on left/right
knee joint. Particularly, S4 has 33% of difference between left and right knee joint. S3 showed the most higher ipsilateral strength bal-
ance(93%) among the players on trunk joint, but extensor/flexor strength were below average grades. All the players, except for S3,
showed imbalanced ipsilateral strength on trunk joint. Thus, if both sides of limbs have imbalanced muscle strength, positioning in-
accurate movement and being exposed to high risks of injury frequently occur in weight lifting. Therefore, precise training program is
required to prevent and reduce injury in weight lifting.

Key words : elite weight lifter, body composition, isokinetic muscle function
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Table 1. Shoulder joint isokinetic muscle function assessment

Peak Torque (60°/sec)
R L
Nm %BW Nm o
EX | 114 176 9% 149 |16
Sl |FLEX| 69 107 7 1 |5
1Bl 61 76 :
EX | 106 116 102 13 | 4
S [FLEX| 76 8 77 8 |2
1Bl 7 76
EX | 118 125 126 134 |6
3 [FLEX| 80 8 % B |15
1Bl 66 7
EX | 110 143 114 149 | 4
St [FLEX| 76 %8 72 % |6
1Bl 69 64 :
EX | 119 146 114 140 | 4
S5 |FLEX| 76 2 69 8 |10
1Bl 63 59 :
EX | 134 152 134 152 |0
S6 |FLEX| 83 2 81 2 |0
1Bl 61 61 :
EX_ | 11683+9.72 |143.0021.13 | 114.67+13.72 | 13950+14.63
l\fgaD“ FLEX| 7667+472 | 92502918 | 78004921 | 9450+10.63
1Bl 6514445 68.11:7.79

BBI : birateral balance index
IBI : ipsilateral balance index
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Table 2. Knee and Trunk joint isokinetic muscle function assessment

Peak Torque (60°/sec) Peak Torque (30°/sec)
Knee R L Trunk .
Nm %BW Nm o nm HBW
EX 212 325 206 316 3 EX 319 489
Sl | FLEX | 118 182 13 0 | 13 | S| FLEX 26 349
IBI 56 66 : B 71
EX 22 280 201 » | % EX 305 340
S | FLEX | 12 134 133 146 8 | s | FLEX 259 26
IBI 18 6 - IBI 8
EX 20 286 262 77 3 EX 328 346
S5 | FLEX [ 1M 188 152 161 18 | s3 | FLEX 306 325
IBI 66 58 - IBI %
EX 214 280 161 mw | B EX 28 352
S | FLEX [ 12 161 17 167 4 | s [ FLEX 218 286
IBI 58 n - IBI 81
EX 241 2% 217 % | 1 EX 37 3%9
$ | FLEX | 159 194 140 W | 14 | S | FLEX 78 340
IBI 66 64 : B &
EX 23 319 23 % | 2 EX 351 3%
S | FLEX | 160 182 151 170 6 | S | FLEX 259 29
IBI 57 6 - IBI 74
EX | 2453342893 | 297.50+19.85 | 213.33+33.80 [ 259.33+37.55 EX | 316332801 [ 387.00:5611
Ve | FLEX | 1433342587 | 1735002032 | 139834999 | 17050:091 | e [TFLEX | 257673264 | 3130042852
IBI 58.32+6.75 66.21+6.79 IBI 81.50+8.04

BBI : birateral balance index
IBI : ipsilateral balance index
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The Study on Exercise Stress and Stress Release of Elite University Shooting
Athletes
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Abstract

The purpose of this study was to analyze the coping strategy and exercise stress of elite shooting athletes in universities. The study
subjects (N=100) were selected through a convenience sampling of elite shooting athletes in universities who have joined Korea
Shooting Association in 2014 and 7 copies were discarded for lack of reliability. Data from the remaining 93(93.0%) copies were ana-
lyzed using SPSS 19.0 to generate descriptive analysis, t-test, one-way ANOVA, EFA, correlation analysis and reliability test. The results
revealed the following numbers: (1) exercise stress of elite shooting athletes in universities in accordance with gender indicate that the
male shooting athletes have significantly higher value than the females, in accordance with grades reveal that sophomore and senior
have averagely higher value than freshmen and junior, and in accordance with the long of experience show that the athletes who have
experience for 1to 5 years have more values than for 6 to 10 years; (2) the coping strategy of the elite shooting athletes in universities
indicated that self-behavior have more value and cognitive activity, interpersonal activity, activity for object are revealed in order as
their coping strategy. Through these results, this research results in the elite shooting athletes could release exercise stress by their cop-
ing strategies, cognitive activity, and interpersonal activity. Furthermore, if trainers and coaches teach the athletes how to release ex-
ercise stress, this would affect their athletic performance positively.

Key words : exercise stress, stress release, shooting athletes
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A AelZ A T4 gz Ead s 9 e
Development and Application of Units Training Program of Long Distance

Cyclist at Winter off-Season

o8¢ A=A - ol FH AT
Lee, Yong-Woo Korea National Sport Univ * Lee, Sang-Hyoun Sejong Univ.

= ol el el AR, o Sl Hneeeel e o Ada ses
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FINE = Qs 2es I 5 loith

et

Abstract

This study aimed to analyze the effect of units training program which included heart rate and cycling speed with pedaling revolu-
tions(rpm for 6-weeks short terms. Three long distance cyclist who performed the training program were tested Wingate test(20sec,
Imin). Pedaling revolution and pedaling speed were significant improved every 2.53% and 243% respectively. Torque also was im-
proved 2091% in Imin Wingate test but there were no significant difference. And there were no significant difference in all variables
of 20sec Wingate test. However, pedaling revolutions of proper level training program may be improved the cycling power included
pedaling revolutions and pedaling speed.

Key words : pedaling revolutions, pedaling speed, long distance cyclist
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The Effects of Taekwondo Gymnasium’s Online Service Quality on Satisfaction
and Intention of Continuing Training

OJAE - H&t - B AFALHS
Lee, Jae-Bong + Ahn, Yong-Gyu * Jang, Kwon Korea National Sport Univ.
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Abstract

This study aims at exploring effects of Taekwondo gymnasium'’s online service quality on satisfaction with training and intention of
continuing training. To achieve the purpose of this study, for the questionnaire of this study conducted at 6 Taekwondo gymnasia in
metropolitan area as population of the parents sending children to Taekwondo gymmnasia as trainees, excluding 42 copies among tota;
300 copies whose reliability is judged to fall short, total 257 copies were used for actual research and analysis. The statistical ver-
ification techniques used for analyzing these study findings were frequency Analysis, exploratory factor analysis, credibility analysis,
correlative analysis and regression analysis etc. These study findings are as follows. First, the sub-factors of online service quality, three
factors such as interface quality, information quality and system quality etc. have a positive effect on satisfaction with training on a
statistically significant level. Second, the sub-factors of online service quality, three factors such as interface quality, information quality
and system quality etc. have a positive effect on intention of continuing training on a statistically significant level. Third, satisfaction
with training has a positive effect on intention of continuing training on a statistically significant level. Thus,Tackwondo gymnasia need
to seek the qualitative and quantitative development of Taekwondo gym's internal environment and strengthen online service on a lev-
el of expanding communication chapter with parents.

Key words : Taekwondo gym, online service quality, satisfaction, intention of continuing training
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Kinematic Analysis of Veering when It Appears in a that Person with Visual
Impairments in Walk Straight —A single case study—

Pk - RAM @A
Lim, Ga-Young * Ryu, Ji-Seon Korea National Sport Univ.

29
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Abstract

The purpose of this study was to confirm the kinematic patterns between the left and right during the blind walking. Participant who
is blind: He (body mass: 85 kg, height: 171 cm, age: 37 yrs, preferred hand and foot: right) participated in this study. A three-dimen-
sional motion analysis was performed on the participants using eight infrared cameras(sampling frequency of 100 Hz). The participant
walked four times in a straight line 8m using the cane. The kinematic data is analyzed that ankle, knee and hip of segment and joint
angle in order to compare right and left. Also, the relevance between trunk segment angle of right-left rotation and veering distance
during whole phase. The results were as follows; All lower extremity’s left segment angles are higher than right segment angles. But
all lower extremity’s left joint angles are lower than right joint angles. Also, They were internal rotation in the right lower extremity’s
segment and joint angle during swing phase. The trunk segment angle of right-left rotation couldn't appeared significance. However
the veering distance is higher left stance phase than right stance phase.

Key words : veering, gait, visually impaired, kinematic analysis

* jiseon@knsu.ac.kr
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An Analysis on Technical Trend of the Balance Beam at 2010 Asian Games
and 2012 Olympics

A dAss
Jeon, Hea-Ryung Korea National Sport Univ.

29

B A7 AN63] FAF oA AN 2010)9] Az A7) T FEE Bt Aol AR 81| At A3 dd &
AU 2012) 9 Az B7] F T5E Hod 2547 A 8] s o 74 Aegd] A A7vée] 4=
g 71EE5S FAANZARFEG)ANA A7 AR TR (200990 At 7]=F8kaL A5} @7] ‘?_‘: pierd |
TE W MEE(%) =2 bete] EA43 A 13]*—4 2 ARS ATk D dee opoMgE 73R Ves Adst
Aom SHAMFEL oPoRTFEET Be F 1BFRY 7lee Adsitk E U= OV\]"} TT 4R VR #
15315 AAsIRom SHIMTE 4579 7I€E T 1335 AASISiTh 53] 2508(Split leap forward with leg change to
ring)7|&S A2 71e2A Hathe] AR Soldor ARHTE wole U 723 7IeR Elth A2 T4
olAoMlTE F 657 AAVAE B8SAA F 1135 AAEINoH SHINTE 85 R FATKE BESHA ¥
23 ANEREY 1% 98T 0208 B F A& BHBHE(5.205)+(5.203)+(6.505) 71 & ATH S0l TS Folof
& Aog Hr

l'(

R

Abstract

This study recorded and analyzed the difficulty values and skills of the whole performance contents in each of the gymnasts based on
the Code of point(2009) that was prescribed by FIG(Federation of International Gymnastics) targeting 8 gymnasts, who were selected in
the final round of the balance beam by event out of the gymnastic competition at 2010 Asian Games(Guangzhou), and 8 gymnasts,
who were selected in the final round of the balance beam by event out of the gymnastic competition at 2012 Olympics(London), and
analyzed by changing the frequency of performance and the frequency of the linking value into the mean and the percentage(%). As a
result, the following conclusions were obtained. As for D difficulty value, the Asian Games gymnasts carried out 7 kinds of skills. The
Olympic gymnasts performed totally 13 kinds of skills in more than the Asian Games gymnasts. As for E difficulty value, the Asian
Games gymnasts implemented totally 15 times with 4 kinds of skills. The Olympic gymnasts conducted totally 13 times with 4 kinds
of skills. Especially, as the 2508 skill is the gymnastic technique, it seems to be the primary technique in increasing the start value
with the peculiarity of a judge scoring on the balance beam. In the linking value, the Asian Games gymnasts conducted totally 11
times while applying totally 6 kinds of the linking values. The Olympic gymnasts carried out totally 22 times while applying totally 8
kinds of the linking values. Still, it seems to be likely to necessarily put the focus on the practice of linking B+B+E
(5.205)+(5.203)+(6.505) skills available for gaining 0.20 in the connection point out of it.

Key words : balance beam, performance, difficulty, skills
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3 CHN DENG L.
Sk 4 ROU IORDACHE L. A.
7371 5 RUS AFANASEVA K
6 USA DOUGLAS G.
7 RUS KOMOVA V.
8 USA RAISMAN A.
1 CHN SuI L.
2 CHN DENG L.
3 JPN YAMAGSHI 1.
oo} 4 KOR MOON E.
7371 5 UZB GAULLINA A.
6 JPN YOSHIMI S.
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8 UZB DARYA E.
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E 4 Cd=0 U8 7e 74

U= =
71&7 mz CMIok &9 AA - %
1. Salto backward tucked 5313 6 9 1765
2. Salto backward piked 5313 1 3 4 784
3. Salto backward stretched 5313 4 10 1961
4. All flic-flac with piking of hips
in flight phase with swing sit 5308 1 1%
5. Split leap forward with leg 2305 7 8 15 2941
change
6. 2/1 turn (720) in knee arabesque
hand support alternate 3306 1 1%
7. Turn 360" leg fwd at horizontal 3303 5 4 9 1765
8. 1/1 turn(360°) with free leg
held 180° split position 334 2 2 %
HE 25 26 51
100
Bt 313 325

£ 5 D=l tig 7le 4

71473 S ool gum A %
EH__ E = a1 i

1. Free walkover forward 5410 7 7 14 2642
2. Free cartwheel 5409 3 1 4 755
3. Free cartwheel leg together 5409 1 1 18
4. Salto sideward tucked 5412 8 4 12 264
5. Salto forward tucked 5411 3 3 6 1132
6. Salto forward tucked 5411 1 1 18
7. Jump bwd(flic-flac take-off) with
1/2 twist(180°) through hstd to 5401 1 1 2 377
walkover fwd
gidgh}fs ?;c@mseﬂz)‘, twist (270°) to 5405 1 1 18
9. Double salto bwd tucked 6.405 1 1 18
10. Switch leap with 1/2 turn(180°) ||2.405 3 3 566
11. Tuck jump with arch 2408 2 2 4 75
13. 1/1 illusion tun(360°) through
standing split with/without brief | 3407 1 1 18
touching of beam with one hand
14. Split leap with 1/1 turn (360°) | 2401 1 1 18

He 25 28 53

Bt 313 350 100

s 2

6315 AN Aos Yepten ole el davt
gt 3253818 AANEE HAFIT. BR opAloh AE
< 7ERY 7IEE F B35 AASHEA T e At
Y 31384 AN Aog Yepdt. IFoME Split
leap forward with leg change(2305) 7]%-& &Y 8
W 5 8% EF7h ANkl opAodr 89 5 7ol A
AN CHE 3 F 1582 2941% A3 =3

Salto backward stretched(5.313) 7|&< oFAoMdF 61, &
HIAG 4mo] st E881510H Salto backward
tucked(5.313) 7]&& opAop 39, ST 6ol A
Attt olgA Hateld B7ks TS wf e Ax
A QoA 3714 oo FFE Brholof d= EA
2ol $AFES Azd 24l (2305 71€ (3303)
e & Z8sio] Wrpy] flsl A3 Aoz AR
s 7] SEiMe Cded qdo] Fosivhal Hrk
& RgE AL AR ] AAHTA SolahA v
AR AFH 5(2007) A4 Salto backward
stretched(5.313) 712 1098  8%o] AN OH o
AToME oMol 61, SHINTE 4T AL
Salto backward tucked(5.313) 71&-& otAloPds 31, &¢
g 680] 283 Zle = F Utk o= AR T
wEA A AeE BeEoA Salto backward
stretched(5.313) 7|&2 Wol &&sitlyt dAle Izl
3 A7 S A BE e VIEEE 2 ¥

of st e & & ok

=)

N

EP

S u}s)
A

g

f
o W

R
-

3. Dd=d tis 7le 74

d= 7HA] 0405 B2 7 e DEEE <E 5ollA B
+ Hio} o] 7Y TR T USTFY 24E UBNE
o) olAJo} Aee 7EFY Q47 89| AEo] F 253
5 At 3 We] HgEo] Bt 3133 AYFoEH
Dido|=ellA dErb] 1258 Aed B2 Zo2 ekt
o Jv &Y AFEL Ve TRl ofAo} A
SE0 ¥ BE ¥ BERY 7IER 889 AdgEol T 28
3|5 AAGE ACF UelyiTh o|& 3 B dEEo] Bt
350312 Adgozn DEEAM dErHA 1408 A=A
ks ZoE AR g DUE FolA 71 gl A
Algk 71%-& Free walkover forward(5.410) 84F OFA|o}
Aot 98 M B57t 47 89 F 790l BF o] &
& AAHEA sl 71 Bol Add DHE 7EE
A 2642%0 =& AANES Ho Fh Salto sideward
tucked(5412) 71&% obAlopdS 8, SHINF 4Ho] A
ANste] 264%2 YERSTE ©] Free walkover forward
(5410) 71=¥} Salto sideward tucked(5.412) 71€S D=
Z 0405 WoHAE @ATF B ofgReswN
% ¥ HE 5 AR FEAATHEA YT 2249
ddo] golgt FFoZ ALEHTL Salto forward tuck-
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£ 6. E F G 9= tig 7]& 24
U= =
= ST ool eum AA %
1. Salto backward piked 5511 3 3 6 2143
2. Salto backward stretched leg 553 1 3 4 1479
together
3. Double salto backward piked [6.505 6 3 9 R4
4. Split leap forward with leg 258 5 4 9 DU
change to ring ] )
EdE H= 1
! i 5 13 28 100
2 B 188 163
1. Salto backward tucked twist 360" | 5.613 2 2 3333
2. 1/2 turn(180°) salto forward
tucked 5.612 1 1 1667

3. Salto forward tucked 1/2 5611 1 1 ) BB

turn(180°)

4. Salto backward stretched with

3/1 twist( 1080°) 6.604 1 1 1667
Fd= = 1 5 6
2 ki 013 063

1. Salto backward piked twist 360° | 6.705 1 3333

2. 1/2 turn(180°) double salto

forward tucked 6.703 2 66.67
Gd= s 0 3

100

21 B 00 038

ed(5A11)71&-E opAopS 31, ST 39o] AAE}
%27 Free cartwheel(5409)714-5 ofAops 31, &9
A4 190] AAISkL Tuck jump with arch(2408)7]%-L o}
Aopd, SRIAG 747t 284 AAESITE T Switch
leap with 1/2 turn(180°)(2405)71&S SPYMEo| 31
AYFAAT oppopdrE & HE APstA] Xd reR
LERsT

ool EAG ARE HH SHIMFEL DUEEe %
7t BERE T 835 A

B(2007)0] A7 ofrlopg7] ol 7K 9l XPEoﬂ
Ae DEEr} 3ERE F 203Gk o3 Zis B o 4
d Apolol = ALsiA G A7F 22 DdEE v T
g FRE APHT = AL £ F vk

4. E F, G 9= gigt 7l ¥4

FE71A] 055 We § & EdEe <& 604 He
HRol o] ofAloldeE 4R VIEE T 1535 AAISA
o FPYATE 457 7IER F 1338 AAET:
We)7] 84EH Double salto backward piked(6.505)71

=& oMAoMeE 61, SHIMTE 3ol AABIEoH

Split leap forward with leg change to ring(2.508)7]1€%

o}}\] o= KeR=3hvi| Me=

0/ S ouT o«
L; el £3) 2508 71ES A%

,g;LEH_/] Algalz o] EolAdo g AIRALE Foled F
83 7|2 HIth E3 Salto forward piked(5.511)71€
< oMokt SR BT 334 AAEon Sdlto
backward stretched leg together(5.513)7]%-2 ©}A|o}414=

3], EHYMTE 335 AR AoE YeRgth o —VH
oA U] Split leap forward with leg change to
1ing(2.508)71% 7 Double salto backward piked(6.505)7|<
< ¥ 93y Ao FdEolA 3214%% 283 A
o

2 41o] MM BTt

£3], Dismount 22% Double salto backward
iked(6.505) 7|5 oFAloPE 6Ho] Adsion &8
3ol AT ZoE Ueget ozl 87A
053¢ HoE LOoHAME d=r7A] 053
EHEE AAste CY DEEE Adshk=
7] g SRR AREFE 01301
Ae & 7 ok JBEE 74 8T AR
o drpt 2 FFES vA F A=AE I

9.
o %
\-ﬂ

:
® °

hi=3 .
o

>
o
T
=
0 rlr

o
3

i o oo
o

o

ftjo

o 4

r jg
X
e

30
o

GE7H] 06€ e F T FdEs oM oMdse &
7HA Salto forward tucked 1/2 turn(180°)(5.611)7]€E 13]
£ ANsglen g E A 71€E 535 st
A Salto backward tucked twist 360°(5.613)7|&< F ™
o] AAS}IL Salto backward stretched with 3/1 twist(
1080°) (6.604)7]%, Salto forward tucked 1/2 turn(180°)
GollE TR 12 wmish) o
tucked(5:612)714-2 742 194 A519)ch

g 7K 070 e 5 e GdEs o oMigE
AAskA agten SREIATE T UK TleR 12
turn(180°) double salto forward tucked(6.703)71&-< F 1
o] AAE}H L Salto backward piked twist 360°(6.705)7 1%
< 3 o] AR Aoz et

H% 12003)2] AlM B Ed=E Al 7] 7Ee=

& 43] AAsIGion Fd=s A 4tttk A5H
007)

forward

A
2007) AFelAE BEEE Wl 74 71e= F 93] AAgH
ZAog Byslgon Fdes 13 AABIAET o o
ToA HH EAEE oproPda7t 43/E F 1538 4
P11 SYINTE 4ZFE 1332 A3 ZoE B
I 3lgen FdEs U 717 EXL_EL % 53] A A
o2 Hol AXATEY 7|E AL H 2 UEZ

—
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5. A2 AFCV)I tid £4

A THE <FE 7oA HE uiel o] ofAlopg=
% 63T AA7HE L8N F 1135 ST
019 927 A5E e JdFehe AP 029
A7 HEES W AZeAE FINE Bgalglon,
SYYATE 8FFY AAXE FEIHEA F IS
AAEE 019 AALAE RAFSH 029 dA7H] A
F2 = JAQ AT IXE Al

Aco Flight(AF)OlA 2% 010 TE & s
C/D+De Free walkover forward(5.205)%} Salto sideward
tucked(5412)71&S A% A& opAlopds 29, SHYA
T 4%, T 6H(1818%)°E  UECom  B+Ex
Hlic-flac(5.208)#% Salto backward stretched leg togeth-

(551302 oplobis 1%, LIRS 38, & 47

(1212%) 28jan AZ-SF 0202 We & Qe BtFe

Round-off(5.202)2} Salto backward tucked twist 360°
(5.613) AT AL SHINF 1%(3.03%) 0= VeI

Acro Series(AS)IM AZFF 020 TS T Ue

D+B+C9] 79+ Free walkover forward(5410), Flic-flac
with step-out(5.205), Salto backward stretched(5.313)7]1%-%
QAT AL opolis 2%, LHRIS 49, % 69
(1818%)°] A8t e Wel7|S E3E B+B+ET (5.205),
(208), (6505)F A3} ohrlopiison, ST 51,
F 79(@21.21%)°] AABIAT

Mixed Series(MS)9] 0105 & &+ & C+Co &8
Splitleap leg change(2.305)%} Salto backward tucked(5.313)
of 7142 opolisuT, SUTNS 4%, % §7(2424%)
o2 Yeptom Tum] 0102 & 5 i CAe] 92
< Turn 360° leg forward at horizontal(3.303)% (3.101)<]
71ES SHIAS 19(3.03%)0] A8kt olFA <18
>0l Hi= o} o] A o= F 8FTFe] A A
& Wgkon opioldrEd & 1135 AAsHA 1509
7HHRE Wt ol & Wel Aavt B 01939 &

£ 7. AHACV)Y 7l Y
s d= 92 Rt ke OFAJo} S ZAA %
1. AF. 010 BP: C/D +D 5410
—Free walkover forward 5412
—Salto sideward tucked or 2 4 6 1818
—Salto backward tucked 5313
2. AF. 010 BP: B +E
~Flic-flac 2 1 3 4 212
0.10 —Salto backward stretched leg together ’
3. MS: 010 BP: C +C
—Split leap leg change 2305 4 4 8 2424
—Salto backward tucked 5313
4. T: 010 BP. C +A 3.303 1 1 303
—Turn 360° leg forward at horizontal 3101 :
5. AF. 020 BP:. B +F
—Round-off 5.202 1 1 3.03
—Salto backward tucked twist 360 5613
6. AS: 020 BP: D+B+C
—Free walkover forward 5410
—Flic-flac with step-out 5205 2 4 6 1818
—Salto backward stretched 5313
0.20 7. AS: 020 BP: B+B+E
—Flic-flac with step-out 5205
—FHlic-flac land on both legs 5.203
—Double salto backward pike 6.505
8. AS: 020 BP. B+B+E 2 > 7 221
—FHlic-flac with step-out
—Hlicflac land on both legs 5(;53
—Salto backward stretched leg together )
HE 11 2 3
B 1.38 275 100




138 AEX AIAA HRA XS

12 —

10
0.

II02

[SEEN

(=}

OtAIOHE DI 2840

a9 2 AE7kA 9] A vl

ARaE e ol SHIANTFEL F 03E A2
A oprlobdre] F Hi7E e B, 3
ol g7t Ha 04039 o sl
Mg AReE el HelMe dads 0208
< 7 & D+B+C Free walkover forward(5.410)+Flic-flac
with step-out(5.205)+Salto backward stretched(5.313)¢] 7]
%7} B+B+ET Flicflac with step-out(5.205)+Hlic-flac land
on both legs(5.203)+Double salto backward piked(6.505)71
=< sk Agol FA3le Folok 8l & opo}, &
g ZF7t wol Z8ste] dA% 71 C¢+C(0.10)9
282 Split leap leg change(2.305)%t Salto backward
tucked(5.313)9] 71e9 Al #ilS 7HdoF & Zlog Bk

V. 48 2 AA

5ol 7|74 de9 7es RSt
A Ay ot 22 AES Atk

1. 97 i F 2010 ofAloPdGT7) Hthell A A
ds 940 £ BHF 1450712 VEREeH 2012 299
oA AAZE dE 840 F= He 1563712 UER
ot H71E e 4 Qe 879 UEE ERIsEE ofxo}
7371 *ﬁ%& 8 A %oﬂ C D, EY¥=E 842 Hrpu
3 S FURE 1) %3
8}04 %7}— Hhm wi)e —%u 737] AEL 89| A
4 o) 298t C, D, EdEY /4% B} %9%9)11 6]
AFEL FAEe GEE7HA] AAste] g7k lch

2 9% 7HA 030€ Be F e CdEE SIS

S 637 7IER F 2635 AAI o opropie
=2 7579 7€ F 253 Yehdth 15X = Split
leap forward with leg change(2.305)7|%S <HI 45 84
T 8% E57h AAShAL oo s 89 F 790l A
Foen o] T FoAS & F 9}1’/}

3. d% 7FA] 0405 We ¢ Sle DS obAoMds
= 7579 84= 899 Heso] F 253
g Aago] Wit 3133 Adsision
1&9] FFelA °W°} AeERY o ‘%% + BFFY
71eR 89 Aage] F 835 AAst 3 Hof A
S0l He 35035 ATt =S DS FolA 7HE
Wo| AAgt 7]€S Free walkover forward(5410)7]<2
Salto sideward tucked(5.412)7]%] 3Ttk

4. = 71 0508 B2 5 Sl EdEs opoplare
457 71es F 1588 AAEion SHINTE 4%
ol 7ISR % 1338 AAsislth 53] 2508 7€ A
z4 712N Bdte] ABARe] Solom AR
£ Fol& o 83 7|$E HY E ULrk 068
< T AT FdEE oPoMiseE 3 TR VISR 135
AN o SHIATE 457 VIR 535 AW
o 9% 7] 0702 - AE GdEe ofAoMleE
AN gten SHgNrE F 7 TleR (6703)71
<3 (6705)7155 ANFOEN ARMFEY Vel 7
SA o & GERE st Stk 2le S B
°4—r—' Aok
A 7Aoo & 65RO AATHAE
%L ﬂ%i & N3S AAsEA 019 927 HeE

b= AZeA4E TEAGoH 029 AAVA] HeE e
2945 YHAE 28It ST 8
A7 &EotiA F 235 AAsle 019 dALLE
AR CH 029] 987 g we dEeaE Y
£ Agsitt. 1% ?17%@—? 020% e e
B+BHE(5.205)1+(5.200)+6.505)714-2 QAR oo 54
< FoloF & o= Ent.

ol 2 AES EUE e 22 ]?ig &taLzt
gt F=Aaego] TAUE M By 93k A
Feb) SleiMe 71e T4l SlotA ARtz ]??_JJr
o Al Aglo] Qe W ke e e i ¢
T Fo Fo= 5670 ol DHE oS Egstofopst
3l Azd 49 ©, AZFH0E Cd=e) DUE o4
o] B2 BAISoRt stk =3 QAT B4R 571

\l

re e
ON

il
1o
er
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o FATHE o= At H 58 dolEE 283l Code point-womens Artistic Gymnastic.

el wet ARPEFE =Y 4 A7) & e A4 Tl Foster, ], Porter, K. (1986). The mental athlete. Inmertraining
Aol BEE 7)E T4 AoE 71&oolgit peak performance. Janerart, Ltd.

FaEd

252(1997). Bt A 9719 FAE dolxd| 33 |
T AARRY] =5 d=hsiy E%EHE]-.%]
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o] Hytf A7) ol ek BN, dxazzEA
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dET004). AZA7] Al FEE TR dE
o B3k HlmEY, FIAGEIIA, 43(3), 887-901.
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HEAT,
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o, 243, B52(1995). AZA7IA FU9] A9
5 7 8ol B vla B dxASS
o AFATA =1, 13, 207213,
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A8|#(1997). 27 AZ AFEY EFold §5 FA4Y 3
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Performance Zonedl|A] AZEH0] FEATEL 30| n|X+= F3k

Effect of Judo Training in Performance Zone on SJFT in Elite Judokas

AR - ded - 20T AEASHE
Jung, Boo-Kyung * Jeon, Seung-Hoon + Cho, In-Ho Korea National Sport Univ.

P

S0 7)ol PlAE &R FE] 93 BHow W Aol oHF 23
of We} tEEASES thoR 553t F 43l0] BA f% ATEE F 71&As|9 WAV A7)E sEelA A%
WA AR A% T S9Y $ES AR W 4 e GFT Aol fold e e AL FlEn,
T ATATE FEAGEY $HY S 9T 4718 TN HATEE BAE YT WA et irk
a;} T S ¥ Agug AFE ol g 1Y e A fE AFEL @9 79 2 A 717 (mechanism)
7‘<_:]

Abstract

The purpose of this study was to investigate judo training in performance zone on special judo fitness test(SJFT). Sixteen collegate ju-
dokas were participated and divided into two group(performance zone training group[PZIG]; control group[CON]). All participants
were conducted judo training in performance zone or usual judo training for 5weeks(4time/week-1). After judo training, SJFT was sig-
nificantly improved in PZTG compared to CON. This study has a signification in that we investigated judo performance applying the
performance zone judo training and SJFT.

Key words : performance zone, Judoka, Special judo fitness test

o] =& 201335 J=A St S Z7NLAA Y Aol st} A7EIE-
* judot9@knsu.acke
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=T 27 AES A 457 FEYl fredl AuA
gstou 2o = A 7he A12(1860~1939)°1 9
d7lee] AAS B ARG, A ARl E(E)
42 ol F3len, JZole A7 Al Ao T
g, S99 ARigtel Folo] free digelA W] Y=
2xz FEoz Ajusial gl
F=A71E MAAE71018A Hs FHE she 7] ¥
Holtt. wiebA g AA wWAZIAY F27], 227), A
71E SHE AF) AsiAl AlgkE AL Bt e ¥
S ol&3tAY Alststedof dth(Inokuma & Sato, 1986).
olgd FEAV|E SHEE ABF 3% 7D B¢ A
TAES U WHE el FAE Fsjol
a7] gigo <9, 29, AATE, 1Y, B34,
A9 e ookt Algacle] 87 EHFranchini et al,

Ho

& A7 FAHAHA A T, 2011). EF F=A
SA Qolx 718 Sl }E Aole
A oRele A S8 9 d-e
B3 SHYHKim et al, 2011). E3F Al 5(2014) =
W Ads @A FeAred 54 283 dACES
o] &3 FAAA AY FE& st ol2jd HPdT
& A FuolA o] FojA e AFTATL HAE HEst
=9 7714 #d WSS AvEoEn 11
FEFdYE dSsiAud sk =89S 71

t

o X Qi
Jo
r@ i
I
i
1o

EolA=
A a9 FE A
T3 9] FHE % FHL FE FTH AFY A7
TZHperformance zone)oll419] FHEAQ] F-o] o]Fo] A
of githal B rstal §it(Brian & Steven, 2010).

53] FrEA71e 302118 34 10%271e] Weirk 1+
Ao o]FoiZt+= H(Franchini et al, 2007)°4 <=2
e 3 7127 2 Hd AV1Es g 7Rk A
oA FEATFEY FAY e A THL oS &

AL & spedial judo fitness

=
o 22 A8 §EARAel NS5 T AT 24
s wgow mol Agdw Jdo(eEd 5 2000
Katralli et al,, 2012).

Zo|HA HHEA o7 AAZ & GFT AAE 53 AvE
oA, fEATES /1Y TN HEEAS] EAE
ke o 1 H3o] 9lrk

. A4

L Q78

ATolM e TR AT FoleAE Bl Ko
A FEAT 168 ez 78 A8kt
TS Ha Z2A7A A8S xgsto] dHo]
AeEA AP Eie ¢ AgireE FAsE
wpgstel g oM fie FEE AAske Hd
(Performance zone training group, PZIG)Z Hlufth
(Control group).2 7} 8¥4 EFslth AT A2l
Al S < >3} An Hd Yole 2224384,
A7 166.32+.22cm, AT 48.10+1.20kg, BMI 2.10+.15kg/m’
= e

-19—"'
(e B e

il

1 9 54
L}o] 2% Az BMI
(age) (cm) (kg) (kg/mv*)
020+38 1663222 4820+120  2410+15




Performance ZoneO{lA &

9 oA 8AE HimE fEsk 35S AT AEelx
Kriste] A8 SA M APERA7IE o83t AA=

%) SIFT 2AE AASh o) 55 ek ulF 4300
= 7+

az

g A% HQE

]

e] o]&s}oq PZT

B9k Avfat Wz AAska 4 3
BolA 1027F F41S Fohe TS AAEITE vlugt
A FYsHAl 291 1% 2 3% 1% 7|& 93719} WA
£ AABIoY PZT Hdaks t2A 94 2103 =
© 03)E Aslea SR AXsh= YRRl wEE
ANBIEE stk o) F T BT 7]E 9]3]7]9} WA
7] Ak YA AN AT 2T 57
AA7F BUaL 22F AL 14 SAY Y AN By
o7 ANt
2) SIFT 7‘jA]. 2l /}:]H"I—/" .;3.75]

FETPHO R Sterkowicz(1995)°] ket JFTE A

SISt 7 Wl A () Bl 71ES 7] 918 oF ém
ARE T vl Ha glod, Jles A ARl

FTHm)el AR AeE FA 7= 1522 A
WEA] Wz} ZHAA rlEal Qs WS S ¢

712 WA71E
FAE Hsly, IR e IEFHoE 0%
wEA W75 FEYA7] 71ez WAZIE A
Pk vt WA B AE st 127
A3 F g sl

[.4_\|]_‘
iﬂ
=

akis
_|_|/\1

13 1. §JFT A=34

ST WK 717 A WA B A
ARS} 187 A AR T Ae] Aolo] w

@
% o}

AN, 1523 X717 B 1022
3:'1‘

;](:}.

o

A

5 Uhr #OE(Franchini et al, 2006) = 5 5%
FHES ke g Aok

32 Polar(USA)AH2] Team Polar Systems A

B AN AZEiglon Al A7}

}*\101] Z?E__} 9] O]'%]\E]'.

2 >ﬂ
5

Ql

U
Al
=4

17

=
g3t
7%t

Nl

oft

{0

o

I F=dd =279

T TN FEFde 0717} 303719 %
I 1023te] o7} 7HeH oz o] F
et al, 2007)o14 FrEAFEAA —?‘?l(routme)O}ﬂ] A8t
7] 1903 i) 199 15) 71€93)7], 28la 77
107 w7] 291381 1%) 71 31718 307t Hujgt wh
EA AAsta wim Aok Zle 1MER Asid
=5 W27)E AEHOE WA71E 3027E HUig wEA
AL 102 FASRE e WER Asldt: £ 7%
Js]7]9} Hx]7] %% A 277k 18] 2 BAEY AAg}
Hom o]F 3-55 Fetoll= 7t SHE AABIES 59t
Qeoksiabd 291 1% 7] ¥3)7]E 3~5HE *‘Al sk
/7)e o 5] FAS Fsta ZukE 321 1% V)&
31718 3~5XE AASHA sioich ol 583t FAE
3t & WA= 7] 1200 10919 s A= 30x
A&Hog WAVE S 102 FAL HER & 3+5
ES AN ol A@dAtEe] 71&s]7]e} wiA7]
AAshs Bt PEo sAY 23Ert "olAe

30x3t

F{F

rlo

rfl

19 g

m{mgrﬂ& N

Ao
o‘r
ol =

de TFR = ¥ 7 =S ATsigln nude
PZT %JEH% "ol s 7lest WESlTE A= 319

om Vlgs FARRE 2uEs Hadth ol fAs
il %l%«l FEATELS F 48] F 55 8%
Atk

of
2

bt

N
ofje l'ﬂ
o
TR

N :{o

3. AsEA4Y

B AFelAe] Az vt 2ok 94 3

AT SPSS 2102 ol8std AT ASe ANEA
om AFAo] dold A= XA A - Fo| zjo|2 73
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A Study on Educational Tasks of Borderline Personality Disorder:
Focused on Moral Character Education for Student-Athletes
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Abstract

The purpose of this study is to search for educational tasks of Borderline Personality Disorder (BPD) focused on Moral Character
Education (MCE) for student-athletes with considering trend of rising mental disorders. To achieve this, reference studies were con-
ducted in both BPD and MCE field. According to the results of this study, student-athletes have the possibilities of BPD under stresses
to win in sports events and living apart from her/his family. Also BPD has differently been treated among medical science, legal cir-
cles & public health management, and educational world. BPD is an obvious mental disease within medical science, but it is not an
object of management in public health. Korean schooling does not have any countermeasure educational program against BPD. The
main reason is that people with BPD usually represent both normal and abnormal mental phenomena. Most people who have BPD,
with dichotomous thinking, suffer intermittently from both problems of regulating emotions and ones of impulsive & reckless behavior.
Considering one with BPD actually harms other(s), we have to do efforts to decrease the mental disorder by MCE. To prevent and
remedy it by MCE, we need to lead an individual student-athlete towards objectivity in terms of cognition, altruism in terms of affect,
and autonomy in terms of volition. Further related studies are needed to make the more detailed educational programs.

Key words : borderline personality disorder, moral character education, dichotomous thinking, cognition, affect, volition
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Effect of Kinesiotaping on Function of Elbow Joint and Performance of Tennis
in Elite Tennis Player

AZE - olFE - NS s gt
Cha, Jung-Hoon - Lee, Soo-Ho - Kim, Seuk-Hwan Korea National Sport Univ.
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Abstract

It is not tennis players but general population who suffer from Lateral elbow tendinosis(LET). Kinesiotaping(KT) is one of intervention
methods for LET, but effect of KT is lack of scientific evidence. After 11 elite tennis player(male=7) without LET were applied by two
different ways of KT, respectively and together, rate of change on elbow function and tennis performance was identified by 15-point
global rating of change (GROC) scale. After applying 1st KT, GROC of male was 2.29+1.496, and that of female was 2.50+2.380, but
for 2nd KT GROC of male was 229+1.704, that of female was -2.25t3.403. It means 1st KT has a positive effect on elbow function
and tennis performance of male and female, but 2nd KT was a positive method for male and negative for female. After applying both
KT methods, GROC of male and female was 44310976 and 3.502.646, respectively, and it was higher than each KT method.
Therefore applying both KT methods is effective method for preventing or treating for LET.

Key words : elite tennis player, lateral elbow tendinosis, kinesiotaping, global rating of change
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[. A&

LN

9|47} (lateral epicondylitis, LE)> &3] BHUx AR
(tennis elbow)2tal ET]=H, ©] &ole oF 1008 A F=
o] & HY2(lawn tennis) ATEANAA HAEE A
SSHLNAM Hehs T S4ES Aslr] fs) A
+ AH&E o THBurgess, 1990; van Hogwegen, Baker &
Baker, 2010). <1534 ofrla=o} BlY2 AdEolAIA
= 50% ool EHEHA, dE gy AFsdAXe
of 5% AErto] WHEY, &5 §o] ARske A ¥
Al AFREIAMAE & 1-3% F5 THETHWaseem,
Nuhmani, Ram, & Sachin, 2012). ElU2 ALElAAE
o Aderith A AdgolAlM &s] EEs d, dnt
EsolAAe FAE e EEHlEo] HISSKvan
Hogwegen et al, 2010). %3+ Z3 2 dH(golfer’s elbow)
2t Eele WS (medial epicondylitis) 20} F 4:19]
A 71 AES] WEE O &3] THHIL, WeARAEG
FAAANN o &3
2010).

g tvan Hogwegen et al,

QA e g, HjEIE, AFAA 53 e
3} o] £5o) W(extensmn) Jejoll A HhEA o= X1

ol 7helAe F2 T Id 187, Beld 7] 3%
2ol EES A Bol AMshs ddAE e ¢
3 wrEzRo=Z 3=dftendon)°ﬂ &}o] WAl ZIsy=ETH
(Waseem et al, 2012). 53], oS24I (AL EES
AT, extensor carpi radialis brevis, ECRB)S] HAA 5
(eccentric contraction)el] &J3) ©] 52| 7 7|AEH A
HEEAQ] H] A<=/ (repetitive microtrauma)©] HAY3}al, 1
Atz SHALE) el TATRTL AAH A gton,
9537 598 drHes B2 Kraushaar & Nirschl
o) AT199IA  mAIERe] e ool AfrokdlE
(fibroblast) 2|7 E¥3 ¥ (vascular invasion)©] F& ©]
FI St A HAFNUL, ol FudREAEY Y
S{angiofibroblastic  tendinosis)ol2tl  BAFSISATHvan
Hogwegen et al, 2010; Kraushaar & Nirschl, 1999). ©]%,
B2 =2 314 HF Wh3{chemical inflammation)©]
L, ool ArobdlEet dastthE S (vascular hyper-
plasia), RIZ213}8 Fehall(unstructured collagen)©] £4<1
HY 3RS BABRe S EEAwd AS(lateral e
bow tendinosis, lateral elbow tendinopathy; LET)o|2h=
o7t o Afsitk: 22& U3 TKStasinopoulos &

Johnson, 2006; Waseem et al.,, 2012).

iAo 95 TEARE AYF(LEDN S T4 95
’¢7(lateral epicondyle)g ZHH R ZA89s W 5
o WAYslaL, F F= Y(grip strength)o] FafAw, T
< 2 "ollx FFo| WAk ZolthZaky, 2013). =7
5 2l-H(wrist extensors), 53] THRZLAITHECRB)

o
J

5o Ags 7He W= 50l T, S 3
ol A1EE 5ol Hehforearm) ¥ &5 F97HA it
& tiZaky, 2013). Eid FRHEE A alS{patient
education), EEA|F, Er%ﬂ(medlcations), FA 84,
B27)(braces) 28, €154 2] S(extracorporeal shock
0] 2] 5.2 H(ionphoresis) 57 2 4
ATHvan

wave therapy),
=2 A e of 0wA AsE
Hogwegen et al., 2010).

A Ve Fu e 95 BEAWE AYSLEDY

A5 Y F szt iR 7[UA L Ho] (kinesiotaping,

KT)o|thGonzalez-lglesias, Cleland, ~Gutierrez-Vega &
Fernéndez de-las-Pefias, 2011). 7]UJA| LE|O|B(KT)S =4
Holef £3hs TMIA e UAaE B a4 BEe
A2A71, 25 AT sl dede ST,
o 25, 29z Oﬂb A5e AAAS positional
stimulus) & AlFsty, FF4A A- A4 AR
(afferent input) S A&k, t‘&ﬂ 5919 W7
Hss FEPtHGonzalezlglesias,  Ferndndez-de-las-
Pefias, Cleland, Huijbregts & Del, 2009). &1} o3t &
gl ok ABAR] TS R A A R
ATHA 2=, 2011).

H ATl ofshd, Aad
impingement syndrome)< 711 S 719A &
Holg& 283 Zo] 7IAE Ak = LEL% 283t
ARG 555 AAA7E dol A3zl 202 et
(Kaya, Zinnuroglu & Tugcu, 2011). Z12v} 95 x|
A AB8SE 7R tgAEIAl McComnello] AJAE tho]
olZE Hlol e A8 ¥ T Z:L—/io}oif’—, o9
< 7RGt dH(Zaky, 2013)¢} Bzr] 28 &, B
o] Zradtdthe 74 (Wuori, Overend, Kramer &
MacDermid, 1998) 5 9|5 2= A¥ZF gt glo]
B Hxole gdE ASske e AdEL Jou
AL Holge] a3 AR A7 HE57 ddolth

uetd £ drelMe oS5 ZEAWE WHLED) &4
3 AW 9 A3 A4 2 WYl gl dgE

= %—?— (shoulder
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O

O

O ZHEX| 29| 7|51t BL|A PASE0f OXl= &ut 157

HUz 4458 ghos thaZsaia(ECRD) 53 2
o EEAAZY Ad JAE RalE wanls] 9@
A L HOIBKT) e Agatod, Blol) g W7t &
o) BEAPA 7153 B2 S5 WeE SRIge
24 9% BEAHE W3e| tig A 2HolRe] E3

1 a7 o
2 A3= 5‘4% A olujel] B FAL F&3 o)F
ol 9= = WELED) &7do] i, ofad =
= 75 E%ﬂ l Aslo] Qe s=ASStwe At
9 AP E HYx AFES tdoE B Ao FH3
A9 W) U Ae B ARAoR FoiF 1399
MTES O 2 tennis elbow testE AAE SAIALA
& B 1WA 79, oA 4m)e] HEEE AT oA
2 AAsaT
AT thAe] BAL < 13 2n
1 a7 B4
n FARA Yol 71 A A
e o (A) (m (e (9
g 7 s 1 X7 1B 7671 105
o 10756 <5728 +4080 0976
2025 16650 5775 1075
a4 3 1 0% 5000 1708 +0957
. 091 17436 6982 1064
WA 9 2 gy i817 £10108 094
2. Q7 W
B 7S] A A B8 ST 49 S

Y, AAE A ]

MRS gl W] FHI} 2o *Hlf%— @_Al*s} =
3, 1087 A v AEE AERIE AN
5 WSS A WA AL Eolg WH(Ist KT)<
A8 T, A 1087 At HlRd Are] 2ERIE
AAEHES B9, HlolFe A8sH gte Wt vlwst
o] GROC H&dl| A& =& 3lgth o|%, F WA

7N 280 W (2nd KT)# 3 WA 7]v A B o]
T WA ZIUA Q01 SAlo] A8k Wi(1st KT+2nd
KI)& 27t A-gate] Holgs A83kA] 9k we} vla
dto] GROC A& A7P7]E dk=% sf5itt.

D 71X LE) °l‘§(kin&siotaping, KT)

B AFME GaSFIAIECBR) 53 22 &54
Az Aol 7hIAE Haks A44aA717] fe) AR
0|9 " (Kase, Tatsuyuki & Tomoko, 1996)< ¥ 17

A 3 (st KT) Bxr]9] s o837k W
@2nd KI), ©] F 7F4 #Es A Aed (s
KT+2nd KT)©2 #F 2-in(5cm) beige Kinesio tapeE ©l
g3to] AT tdAEA A8k

A, A wA 7)UA 2H 0] HLt'q(lst KT)& A7 5
& He AME FHSIES 3 & EA] #ES o =
FA7| EERE L W}Aﬂ(neutral) AAE THEY, &5
HAEE JeE 95 37 lateral epicondyle)7A12] Azle}
22 Adol9] Ho|ZE EHAFE ERAAZEY T

1=3 R S A WA T 4
GO HUT IZYIA FoIB ALY Felsinl

-

ST, £ A A 2EI0) PHend KT) B A
Al 4AE HES B AAT BE F BRA B
% oKt FHAL £BBEL FYAAE BED, o)F,

ZHS YA A B AN LS ASA of

25em oFfol A A forearm) EEIE ANH FolE A
AgA Zefst] AR wpAto g, oA AEH 71Lﬂ
A QHo]F A& Z‘J_X}Oﬂ uet A WA A 2H 01 i

5 7 A A 2ol e 283

2) GROC #=(Global rating of change scale)

GROC #%(Global rating of change scale)= <Al
(intervention)l] thel ko] Fei7t £ Ee ofstd A
dF2 o2 Yepl)7] flell AAH H=2x, dA)
Aol deet A2 el Aol thet AfolE 22z ARt
sto] | A E(numerical scale) Ev AZPIAFE E(visual
analogue scale)ll 7153t=% 3+ Zlo|tHKamper, 2009
Kamper, Maher & Mackay, 2009). AARAZEAL Al8%
(test-retest reliability)= ICC=09 o2 w9 ¥11, A%
A 7155 AEA (shoulder disability questionnaire)$=
SAASE o3t =& ARH(r=074)S 7HAH, A4}
arel Holl #3 HEA(asthma quality of life ques-
tionnaire) ?}% FAIHCE FOJF H2 AWI(=0.83)= 7t

=
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ZItHCosta et al, 2008; van der Windt et al, 1998;
Guyatt, Norman, Juniper & Griffith, 2002). Y¥FHo=2 7
A A 1A AR BE 158 AEE AMsket, B o
Toll X Jaeschke, Singer & Guyatt(1989)7} A8 153
g o2 HYste AMESId, YUY MHES
ol A7t A QHolE Aeqt & A WA T)E
I HYZ2 5ol Holg A& A zol& /(o
Wol| Vi) e 0(H3 §le)S AA 7(olF Bel FobF)
7kA18] B9 WellA A5 =% SFth

3 A8 24

97 @FEAE 112 28 7) 30 vlHo]
H 22 SPSS 190 for window SAZZIBL o] &ate] 4
P& T3l doixl W9 grell thigk Kolmogorov-Smirnov
9} Shapiro-Wilke] B4 AAS AAsi9a, 1 43 4

A W7t F 7K A ARe BT UEsl(p>.05),
7UA L ol A8l %“?X] Jrlr 4ol 713t HY

TsHe| Mol th3t GROC A= A& vl
3171 flell, Beage /\}%O}oi‘:](}i 2. 239 B &

7 BE SAE SPSS 190 for window BAZE IS
ol g3t 71eTAANE A=, o] A LE|0)
ol thek GROC #e] Wgle lshy] flofl dehiw
+*)(one-way analysis of variance)< AAISIAIL, A S
2 fofebA U2 wilel teiMe A AARS AAE
ok 3 Aol mhE o] 7dA LEle ]“é ol h3t
GROC #o zpole 2lshy] #fs) =L 44
(independent t-test)S AABIATE Be 7]"‘ o
< ¢=052 A3

/\z

o

3 2. ol iR A A A

Kolmogorov-Smirnov Shapiro-Wilk
D 4 p w4 p
1st KT 0189 11 200 0921 11 3%
2nd KT 0290 11 19% 088 11 120
Istt2nd KT 0206 11 200 0872 11  .081

GROC: global rating of change, KT: kinesiotaping

GROC

B ATE A2 19 ol B BUE 543 ol
U 913 BB WHLET) 470 913, IR =
A 2l g1

d

J) Sfah A, dod 28 el AolE GROC A=
£ olgsle] &AL 1 ATk T 2ok

L 719N 2E 013 28] mE GROCY A<

<& 3>& 7IMQEolE A8 gl WE GROCY A
o5 FRIaP] ol YUAMTFRA S A AFolth BE
ARl sl A WA ol Y A8 F9] GROC
= 236+1.784%1, 7 HA Elo]y WY A8 $9 GROC
T 0641323301101, 3 WR|e} F WA H|o]BE Al
83 W F0] GROCE 4.09+1.7000]11t}. 71UlA] LEo]
3 A8 e ©E GROCY AlolE F=6.008, p=006 +
ToA Eﬂl*@i FrefaA vehstal, AR AES = 7t

A "ol & Bl A8 W o]Fe] GROCIt T WA
gjo]3 o‘ﬂé o]%9 GROCHT 5AHCE fejsHA =4
UERHTHp=.002).

3 3. 7|UAQEo] A8l mE GROC] AkoldA

LR post hoc

18t KT 2nd KT 6204 F P Tasp)

Total 236 064 409 o o 1st§ir:1d >
(M=11) 1748 3233 41700 0 - oo

GROC: global rating of change, KT: kinesiotaping

2. 4z 71X QB0 &) mE GROCS) Ao

<E ot P8 2] SAeEel Aguhe) The
GROC) Al isp] 419 deleerey

o b
GROCE= 2.29¢1.49601911, T ¥A Hol3 ‘%Wé e 3
GROCE 2291749921, 3 WAje} T WA H

Aol 283 W 3o] GROCE 443+0.9760]31tE WAl
7dA 2801 A8 WPl mE GROCY  Aole
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O

O ZHEX| 29| 7|51t BLA ASE0f OXl= &at 159

F=5273, p=016 TFAM FAXHCE FosiAl vehstay
AZEAAT F 7HA HolEE BAl AE3 Y o]%
°] GROC7F A WA Hlo]sg #Y o]$9] GROCS} F WA
glo]s H ]3] GROCHT BAZ 2 sl &
UERTH 22t p— 0129} p=012).

o339 79, A A geold Wy A8 39 GROCE
2504238001913, 7 WA HolF ¥ A8 $9 GROCE
225434030101, A HWHQ} T WA HolEE FAd
283k WY $9] GROCE 3502.6460130tk. 43¢] 7|u

Al 2Eo] g Hh{d w}~ GROC®| ol F=4670,
p=041 ol TAHOE frofebAl U, AREA
A% A WA Elo]g Wy o]%9 GROCS F 7HA] H|o]
BE BA Aesk i o]Fo] GROC} F WA Ho]W
W o]%9] GROCETH BAIACE frofabAl A Vet
T2} p=0429} p=1019).

.

_l\(

4 ‘ét% 4{91 7IdA LEj0)g A&l e GROCS] 2}

R

GROC

post hoc
e )
Ist+2nd>1st
Mae 229 229 443 (r=012)
(0=7) +149% 1704 20976 > 6 jepongsond
(r=012)
1st>2nd
Female 250 225 330 (r=012)
(=) 42380 3403 22646 070 M qrngsong
(r=019)

GROC: global rating of change, KT: kinesiotaping

3. e mE 7| A 280158 28 He| GROCY Ao

<#E 55 Al wE 7 LE 03
GROCY] #tolg FRlepr| ffal =HEE +7194
Aztoltt. ¢l A HA HolB Y HE $ GROCE
229+149601a, 94-S 2504238002 WA RTE Ao
ozt =) Uehstom, o= t=-0.186, p=857 F=olA 57
Aoz FosiA Yei A= EUdth B F WA Hol
I oy AE T CROCE 229+1704%%, AL
2251343002 AR Yo T A Uehtow, o
=3.005, p=015 Tl FAHCE FelahAl Uergtt.
o] Al WA EolE W A8 T GROCE 443+0.976
o1, AL 3504264602 FAIHTE ool Rt =A

A8

ror to

= A

¢

Uehton, o= =0676, p=541 F=olA SAHcZ &

ofalAl UeniAle el

3 5. /3] w2 7ML E|o1 A8 e GROCS Ao
Male Female
S ) S = N P
skt ZRL BN 01 8
ndKT 2B 2R 306 05
Wend KT 200 % 06 54

GROC: global rating of change, KT: kinesiotaping

Az 7HA|(Kenzo Kase)oll ©faf Al
o= AAE AEAT A,
IRE :01 = FH, &
A7) AG SRiazhet 71 AG871
(mechanoreceptors) 2] A=< 07]-/\]74—rEHKase Wallis &
Kase, 2003). Tgt 1]Hol 2] = (positional stimulus)<
Azsta, AEde] AFrd F A=F A d¥s
AN AZETHKase et al, 2003).

A 7ALEolge] a3 AFshaA sk dt
wo| A= oA Qi WS (rotator cuff tendoni-
tis) 55530 (impingement) 02 It 429& o
402 |Gt Thelen, Dauber & Stoneman(2008)] <-7-]l
A 7IUALECIBKDE A8 A3ee 50l t=x
T FFEY fFolahl Atk 191, HE5Y(brain
tumor) ¥ 144 =< (traumatic brain m]ury) et
(spinal cord injury) sl oJ8f A A7} Sl 1589
odoles WHeE  AARE  Yasukawa, Patel &
Sisung(2006)2] ATlAE ZIUA Qo] A8 HET A
& FolA A &7 s(motor skill)o] FH AL 3
Atk & ATlME A WA 7)A 8ol o] A
HHEG A o #EA| 7l HUZ ¢

ATGROC HE==236+1748), 7 WAl 7|UA LE oS
W w3 A8 ART A4 3o ZEx 7= HUx
Salsdo] TAHACPGROC HE=064:3239), 3 WA
PR oA RS S 283 TRE 9A] AE

Tl 34

Anrh A8 Fo BEA 75 s

i A u ) N Te)
. =
]

-
E=

5] 54
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HATHGROC 2 5=4.09+1.700).
Ty 7)dAIE0]Be] SEAL & AL
ofUth. Adde] BHo] gl AEES s & A7

(Cools, Witvrouw, Danneels & Cambier, 2002)°4]+= E|o]
3 AE F57F SR trapezius)?t A T(serratus ante-
rior)e] %% (electromyography)oll ¥&-& WA =tk
A HuENA, 8 AFelAE AEUZ AolAM F
A A LEol g A 37 A8 HET 2R s
3 HUz s3] esjg vmbitkal dgsia Sl
(GROC #==225:3408). o|&% B2 AgPAFolx F
she ZIvlA B0l ) Eatol TRk Aol LA S
2L AAe 2 Heprigt it E Hlolg A8 Wl ]l
7 2801 Be avs ARAow T o] =
37] wEoleta /%‘ ) gto s FAQHolY EIt
71e B HelE ¢ e ARdola A@A] =

HHos 1 Eﬂ*‘ TSR 977 ol AldE A
F & Zlojztar Az,

915 FuAHd ABFHLED S| 78 d9e deassd
AHECRB) 719 7IA57F HAA 45(eccentric  con-
traction) ] 2J3] WA O E mAIEYS YA Hol HYA
#3220} WAYETH Waseem et al, 2012). WA <]
% FEAHE AWFY AR QoM ©eESFAIEH
EF-Z Aol ThelAle Feke AaAAFE A
J%}E}ﬂ A7, o] S8l Kase et al.(19%)
72 2EloB L oS BEARE WS

\I

o

o
p

o

(o3
=

lo
>kmggﬁor
n,ﬂ\l
LF‘O{N
r&ﬁ

ool E3HHY Aol A 273 HY
MFEE R AAIE Schneider, Rhea & Bay(2010)
ATelA = H%L 7MdIA QB0 o] EEAIET

55 AT

1o
=5
t“
i

U\l

Atk RS, A% 200 oS

o;rulnﬁWﬁérlom}LJl
)

< tPgoE NG Park(2013)9] AToME 22w
o7 A83 7|A| QE|olFe] 9 F= Y(grip power) Tt

AR ??:(p ch power)o] T7F5FATkal Rarsth & <
= A WA FA el dEe] BEE d A
SAAM SAAY a3E e, 1 a3t Y 7k
Aol YEpA] 9kth
AT wReEs Al HR)
o|gHo® o] HdstA A
(expansion) == 21 RSt EEAHIE] W R
Aol 7BIAE  Hake AARIHTost, Jennings &
Sewards, 2013). 9|& BA|WE AHFo] U= 15HY
A2 oz AAGE Shamsoddini, Hollisaz, Hafezi &
Amanellahi2010)2] ATANAHE old Bzr)7} F1] A=

(counterforce brace) =

33 EFANRZY 2HE TR Basiia, 9
TEARE WSl S SAES WdesR AR
Kachanathu, Miglani, Grover & Zakari(2013)¢] Q7oA
Hxr)E 283 Fde] 7|dA Lol 484 Fdin
9 FA= 37 AHforearm) 2] 7]50] PP AT Bl
Sttt ER A% 200 tise dideEm AR
Park(2013)9] AFoME H2r]9} FUd W] Al
Hol3E 485 ¥, <558 (maximal voluntary con-
traction) 0] F7FSHRIttaL Barskar Q1] whEel, o3t &
z719] Ejob Wo] AR & Ao F WA JAe
Holg M= oS ZuAdd ATl AR 2 o
ozt ge Aoz AAEIY. 22y £ delbe A
YATro A= e, A UA A eE 0l Y A
& ¥ #wA| 7l HUZ s3] Herjeh e
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A AARCE THIAUE HolEuA wQIQITY 47t XA os FIStel wet ABEAA dE] dzstoln He:
A F7kstar Sk d=stoln Hgke] EAE 7 Q14HE Tau A 93 neurofibrillary tangles®] %23 Amyloid- 4
o o= QI3 kA HHle WEeH dRlo® 7o 4% B AEES fEse] 71993 JAlee AaAIt B
g, dzsjo|n] Zghol|A Amy101d Bel AL AENES Yot RuEgitk WYd 45 2Hshs TLRsv
Amyloid- g ol <J3] &A=, A FF9 HARIAR] NF-xBE 243AA 954 AIE7IRIQ] Tumor necrosis fac-
tor- o (TNF- ), Interleukin-1(IL- 1) Interleukin-6(IL-6) < LF@AZITE. HZ AFlAE &8¢ Amyloid- 5 Tdz} 2} Qb
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Abstract

Alzheimer’s Disease(AD) is one of the fatal neurodegenerative disease in the world. AD is commonly known that the major two patho-
logical features are nerofibrillary tangles and neuritic senile plaque by aggregation of hyperphosphorylated tau protein and amyloid- 3
(A B) protein, inducing neuronal inflammation and cell death with severe memory loss and cognitive function in brain. Particularly, It
has been suggested that aggregation of A8 protein evokes immune system and inflammatory response in AD. When Toll-like receptors
(TLRs) is activated by A @, it activates immune and transcription regulating factor NF- x B, which finally stimulates inflammatory cyto-
kines; Tumor necrosis factor- « (TNE- ¢), Interleukin-1(IL-1) and Interleukin-6(IL-6). These days, several studies show that regular ex-
ercise can restrain A/ protein and hyperphosphorylated tau protein levels in AD. However, it has been suggested that excessively
high intensity of exercise accelerates inflammatory response, implying that exercise can has a positive/negative effects depend on in-
tensity, duration and type of exercise. Most of recent studies presented positive effects of exercise on immune and inflammatory
system. Especially, exercise regulates activation of TLRs and NF- xB and decreases expression of inflammatory cytokines in AD, but
most of therapies to cure AD have only focused on pharmacological treatments. Therefore, it is necessary to find out the role of ex-
ercise on AD by further studies.

Key words : neurodegenerative disorders, Alzheimer’s disease, exercise, immunoty, inflammatory, Amyloid- 3, TLRs, Cytokine
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I. A&

Als oA AR st A 7S o=
2shs AEHAAY dolth. dA v WE 1¥
3t Az HASHA 654 o )l T AR} 9.2%
<l 565+ el 0] 23, 2050l A gkt 2705 How
7k Zolgtal FA4staL vk =3, A EAte] J=w]
7F 1% 7429 ol SHRI0D By JTHEAEA,
2014).

A7ERE ARl A F =94 Az dedl AR
A(sporadic) E=stolH 3K Alzheimer's disease; AD)
75%E AAsE tiEAQl Ao w FEg M wHe] ¢l
£ AHo|thEAEAY, 2014). ADE ofiZol= e}
(Amyloid-beta: A 8)ell 2Jal 1Al Bl Tkt A3 71
oPde YeRit By QJTKSeloke, 2001; Adlard,
Perreau, Pop & Cotman, 2005). < A7ol|lA] ¢=3to]H
Aol HolM Apoll o3t 454 ARIETRIY S7HE KB
3kl ITHAbbas et al, 2002, Apelt & Schliebs, 2001).
webA, A AAR SR w1917 54T STk dzsto]
m Zge] Azl tid B2 A7 AAEAL Tk

B Aol L5 2 AAEo] dzstol Hg
odlA ARl 3t Qe Aoz HuEy $JthCotman,
Berchtold & christie, 2007; Cho et al, 2003; Choi et al,
2014; Um et al,, 2008). wehr] & 1@ s 50 =
stolr] Ao mAls I} AnPHoEA e Al
Ashk= d) 520] Sltt.

1 gzsjolr] Aol 53

ARERAE ARl ADY  Hoske FRAEddE
Amyloid Precursor Protein(APP), PS-1(Presenilin-1)# PS-2
(Presenilin-2)7} It} o] FHAEe] B L&sAY v}
Ao g wlsA 2 A% F 7FA ol ¥ tixu]d
uloll A WAYETHSelkoe, 1999). A WA= HZo] F4&
Fstal, ARAGEA At sk Tau ©HAS 7}
Qikslo]tiWeingarten, Lockwood, Hwo &  Kirschner,
1975). 1592 (phosphoprotein) Q] tau T2 proline
rich region®] serine/threonin oPv]:cAke] QIiHSHE B3
microtubule$} g 28-S A3} Lee, Newman, Gard,
Band & Panchamoorthy, 1998). &3t tau T2 ZE
AR HellA LA Aol gle A HolAe <

Aspel & Qlilsle] f¥ozm HAaGowm kst
(Geodert et al, 199). d=sto]n] AgoA= 3 Ql4tks)
H tautFo] wHATA EE]Ho] Paired Helical
Filament(PHF)®| FEiZ ABAE 2=  neuro-
fibrillary tangles(NFTs)& HATHGeodert et al, 1994).
olz 7o d5 E AES =t solde dexl

THLee, Goedert & Trojanowski, 2001; Seloke, 2001).

[54

Unaffected Microtubules

h $
7
Alzheimer’s Disease Microtubules

1% 1. The stabilization of microtubules by tau pro-
tein and the effects of hyperphosphorylation, as in
Alzheimer’s disease(Sean Georgi, 2005)

T WAe ofdzol= A7 @ E(Amyloid Precursor
Protein: APP)9| BIZ3AQ] B2 sl AJde ool
= B(Amyloid-#: ARl 3} BAHTHMattson, 1997;
Selkoe, 2001). APP9] A/ WAL o-secretase®}
y-secretase 3l E3M=HA P39} APPs(¢ F) A€
(De Strooper et al, 1999; Wolfe et al, 1999). 3tAI%E 8
-secretase®} y-secretase &3] EIHEH A LyolH App7t
A olgA AR Ape g=stolr A3 fEst
T AR AESAH 9 AMES YoIthSelkoe, 2001;
Tanzi and Bertram, 2005). A S+ ¥=sto|n Agka} o]
WEE A Ag T sl B1E W(Parkinson’s Disease)
A= FIFe PRI dHA  Arijiménez-Jiménez,
Alonso-Navarro, Garcia-Martin & Agundez, 2014). ©] £jo|
T PEZEo} 750l d(mitochondria dysfunction), 4173
5 (Neuroinflammation), &A% (inclusion body my-
ositis) = ¥Ho] JYTHTBE &, 2010, Jayaraman,
Kannayiram & Rajadas, 2008; Wilkins et al., 2014; Wang,
Mascher, Psilander, Blomstrand & Sahlin, 2011). ™ekA] A
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APP e
AICD 099 ACD

% 2. APP ] Bajabgst A ge] A71H
(Zhang, 2012)

1. gzslols] AN Bl 9%

T
T

B

rir

WAle 2l e S th&shs ol 7140
A A3 (innate) HAAIAIS] g 2E 7150l T
asittal ®aska Qlvk AR WY wAUSES A4
BT Ae AzHg AAE =deh HAHA WYy
AANE & Toll like receptors(TLRs), FAAE, wlt)
(alternative) BAIA 2 wAE SE|=7} QlthMedzhitov &
Janeway, 2000; Schnare et al., 2001).

TLRsE Al 13 9 S 2A HAWES do7|& 4l
BE AEel] @5& AP TIRsE 11 8419 o
& AR, ARAE 107H4(1-10), SEAE 12714
(19, 11-13)7} &A= SAHLin, Li, Fang, D, Fang, J., & Su,
2011; Takeda & Akira, 2003). 15 TLR4E 713 g2l A
75 HEAA] & (Patern recognition receptors, PRRs)
A 2834 lipopolysaccharide, LPS)& 121314, &
SRS 23 Takeda & Akira, 2003; Wright, Tobias,
Ulevitch & Ramos, 1989; Wright, Ramos, Tobias, Uievitch
& Mathison, 1990).

TLRAE H54 ARIEZR e 913 ddEaK]

Myeloid differentiation primary response gene 88(MyD88)

of ofE2Ql shiiles ALt MyDsse Hdst HF
B35 ZAsh= AARIARI Nuclear factor-kappa(NE- « B)

-

= GASARIC A H54 Cytokines?! Tumor necrosis
factor- « (TNF- ¢), Interleukin-1(IL-1), Interleukin-6(IL-6)&
HAAA  dFeE dozithAdachi et al, 199;
Carmody & Chen, 2007, Ho et al., 2005; Takeda & Akira,
2005).

INF-o & A9 EE Alzd EAsh= YA Atz
A AES IAE sk tiEAQ 9FA Cytokines©]
ThKock et al, 1990). IL-137} L6 TNF-a 9} 2] U3
A B AIETRIC R thF-Le] Ao Aadg A=
o] Yehh= Ao® Ry glth(Bankers-Fulbright, Kalli
& Mckean, 199).

AG7A ] dFollA dzstoln] AftoA ALY FA
& AAAEAAN GF WS ietal, RHIAQL A elA
T AEAES it BRuska glthAkiyama et al,
2000; McGeer, P. L & McGeer, E. G, 2000, 2001). 3, &
zato|m] AglolA Ap9 S4dl| wE}t dSHee 23}
© TLR47} A3t NF-«BY $7H8 RastlthHGong
Zhou, Mao, Hu, & Geng, 2014; Hoshino, Kaisho, Iwabe,
Takeuchi & Akira, 2002 Jin, Kim, Maxwell, Li &
Fukuchi, 2008; Toshchakov, Jones & Perera, 2002).

dzslolw]  AgoiEnt ozt oA
(Trasumatic Brain injury, TBI), %% (Hemorrhagic Brain),
A %ol(Myocardial Damage) 5] At A %= TLR4 24
o 93l NF-xBY %7k Histal UrHAhmad et al,
2013; Capiralla et al, 2012, Mao et al, 2011; Teng, Wang,
Xue & Guan 2009; Wang et al.,, 2011).

NF- B inhibitor »B(I xB)2} 2338l v A=
EAIARE g=stolm] ABoA Apel FHo=E Qs
TLR47} SASFE A 1xB7} Q14ksHE o] NE- «BoF we]€
oL #2¥ NF-xBe SAsiHHA o= olFsl dF
X Cytokines 712 BANA 92 wHge] Z}2 By
ata QItiCarmody & Chen, 2007; Ho et al, 2005, pan-
dey & Agrawal, 2006; Takeda & Akira, 2005).

ole|gt B ATollA dxstoln HgtoA Aol o7t
WSS ANAAZARE, AR5 &4, o8 tAM 7]
SANE ettt Bastal Itk Capiralla et al, 2012
Choi et al, 2014, Gong et al, 2014; Patel et al, 2005
Song et al, 2011). $1¢] AFolA Busk= st o] &
Zato|n] Aghe] WS A= T AR ApY

R
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Membrane

rgrfrfrgrfrigfufifrfifaga

Nucleus

7T DI DTV

Type | IFN genes
IFN inducible genes

Inflammatory cytokine genes

TLR5 e+ MyD88/TIRAP-depentt pathway
TLR11 = TRIF/TRAM-dependent pathway

77 DT DTV

Type I IFN genes
IFN inducible genes

1% 3. Toll-Like receptors signaling pathway (Lin et al,, 2011)

A3} TLR4e| o3 A5Wh-8o] A4 A= tFs1
it

uehs, gxstoln] Ao XM oT ALY F7 A
o} TLR4ol o3t A543 Cytokines®] 7H47} FQsich

M. o] g=3tolH Aox HAZ ¥
3o VA= |

A AARCE 1R HolEHAM FTleke ¢xstol
H 2% S0l vehbe 2350l S5 B 34
HAA ol AANTIAY AEF F e PHOE &F
o] B/AS A=Fsla ot 52 W ARTIsE T
G9AZ Erle] o} &F & "g*qﬂt HZELS AA
3= TEE A tAblsS 93] dta st
ITH(Johansen et al., 2007). @_ZHU}X] B AT ofs)
A dzsloln] AZtAMe 252 AT W, H A

|

>

A 271, HdBAs 4, oiEaE 9 sfnte] A3
AE AP A, H7kA $7E S @8 (Blood-Brain
Barrier) @4 5ol YFS Fol 344U I k= AL
2 H3¥3 tHCotman et al, 2007, Hillman, Erickson
& Kramer, 2008; Koo et al,, 2013; Radak et al., 2010; van
Praag, Shubert, Zhao & Gage, 2005).

T 25 A IeS A 55 & 9 oy
AL EAJSkE T, P iAo SRIEThE A
7} zlgEo}] Ry Qlck 1?4”’ 0] MR =
WS Aol ke @750 BuHT YrkHawley &
Spargo, 2007; Scanta-Clara, Szymanskl, Ordilla & Fernhall,
2006; Weibel & Hoppeler, 2005). 12\ &5 sl 2
Ef2 8glog Ag3p] v TRk 71k el o
gt Heeo] 342 FFolut FAH FFe vAA Hot
(Gleeson, 2007; Pedersen & Hoffman-Goetz, 2000; Nieman,
1994) $=0 2882 EYtd g7 Azl d &
o' WAAL, &5 A=de AYE, $4E 4=
2 ol Yzstoln Al @ dFs

O

[©)

Wé
N
R



St HAXA: MBE-Y He

ShloZ 167

lio

5000
- z p=001 p=001
S g
g 3 o
H H
= z ES
2 a8
2 2000
z 2
H 5
=
Sham-Con  STZ-Con STZ Exe
200
150.
g3
gﬁ 100
A s
< v
Cortex x g oo
2
Sham-Con _ STZ-Con _ STZ-Exe
Sham-Con 8TZCon STZ-Exe
TLR4| My 95kDa

e ¥

Sham-Con STZ-Con STZ Exe

Cortex 2004 p=-001 p=.001

Sham-Con  STZ-Con  STZ-Exe e0t]

Sham-Con  STZ-Con  STZ-Exe

Cortex

STZ-Con STZ-Exe

p=001 p=001
——

A Cortex

Sham-Con  STZ-Con  STZExe

TNF-o [ S5 S s [ 17k0a
wio| g - o C
B-actin - .. 43kDa

IL-10. protein
(% of control)

Sham-Con STZ-Con STZ-Exe

I3 4. dzstolr] Al 50| AR5, A, TLR4, NF-xB, TNF-¢, IL-1a 2] ®3Kchoi et al, 2014)

HusEy JoiHE 5, 2012 Adlard et al, 2005; Cho,
Leem, Lee, Hwang & Kim, 2002, Leem et al, 2009
Maesako et al, 2012, Um et al, 2011). < Big A7
of oJatH Choi et al.(2014)& ¥=stoln] H% & 7Y
= WoE A= AT Efods ARl A 5]
Water maze SHAE T3l JAE ¥ Apel Thild
A9 RS By, W9d 45 ¥k TLR4
9} NF-xB 74, 954 AJEFRCIQ TNF-¢, -1 &
HAE BAEG o A% AT 50| dzstoln
Aslo| A G2l o g BuEa ok w3k 0]3)Y
52009y g=stoln] TE BRHAX ARE, A=, 17
59 Efci 55 N A AR} T
A7 IZHBDNE)7F S71E o] 7199 el Eee
FAT, AFEAAE FoF A7t §lo A3t gle
o8 HuEglh wehd, 3e e 5 24 A¥
S PAANATE 22 A5 £ AHY J3ES 3

o X
O-

TSR I

AZITHNieman, 1994). SFAIRE 5] z=slo]m] Hghol|A
A} dSHkeol it Aol vmigh AAolrt i
o 750l 5oz AT UA HYREEe] Fo 2
S B5o] AP Qe gxsloln] A3t Ye|x WY
o= AGAZeA AFEA STk
SHARE TLRs= HAAE ololell &5 3 &9 5 Tt
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n@i

oft

FIF

rlr
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Lancaster et al.(2005)2 1189 HJAE tido= 7
E(E5%)E NE B AIE 2ES AR & A%
HE 2AZE 3742 o] A1 el A TLRsS &
#o| FolahA 743tk Stweart et al(2005) 60%H<
dzrst 25Tl Uro] fikedt AdEES F 33
1273t AAsto] GAiEolA TLRASH -6 L3O H4aE
Btk Ceddia & Woods(1985)2 =2l & A9S
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Analysis on Performances of Excellent Gymnasts in Pommel Horse on the
44th Artistic Gymnastics World Championships

B34 - S - RS BEASTs
Han, Chung-Sik * Yoon, Chang-Sun - Shin, Hyung-Ook Korea National Sport Univ.

29

o] A= A443] ZAAZ AARTANS vt A7 =3 81 ArEs e E W= 3 4 Element Group
3 7] S Bt felvel 7R AeEe] 971 el tiRk B84 4718 el oluiAshs B 1 B4
AT ol& A43] ZIAAZ AANFANE up Aed7]d W& Ao ArIUeS 7vgte st 20139 =
AzA -2 FA 2AZ ZF AeE G 23X Blement Groups #4315t 18] AEAElE= SPSS 180 ©]
gato] Wt xFHAL MRS BAslon, o B4 FelA e 482 ot 2th Eement Group 19
Sdssor A& THES F N ol sk= Aol WE HeE Eolal WEHdl IUshks © #E ACE Urhgon, A9
He] 45 Element Group 119 Spindles2# ETUHFA7]7]9F 3 o] FolA] & 3| 5ahe Wol AAgH 2102 Ve
Wit} 3 Element Group Il A2 HE]S] S0] £7]7] Al%E| Magyar, Sivados2ts 257710 2413 899 A4 24
o] AAg Zog Yelton, tiiie] 447} Element Group V 52He 43] AAISH 2102 YRt o3t AxE nig
o7, felugt Aol Bk G52 0% Mt TR VIS AT A1 SAAR FFE vE  de R
wekETh

Abstract

This research aims to contribute to enhanced efficiency and athletic performance on the performance composition of korean national
gymnasts by analyzing the difficulty distribution, element group, and performance composition intended for 8 gymnasts who advanced
to the final game of pommel horse on the 44th Artistic Gymnastics World Championships. to accomplish this, analysis was conducted
on the difficulty distribution and element group by gymmast based on the 2013 scoring criteria of International Federation of
Gymnastics by shooting the performances of 8 gymmasts who advanced the final game of pommel horse on the 44th Artistic
Gymnastics World Championships with camera. Further, the average, standard deviation, and percentage were analyzed by using SSPP
18.0 for data processing. Results obtained from this analysis were as follows. Two scissor movements or above of Element Group [in-
creased the Dqury score, which were advantageous to be in medal contention, and gymnasts in the upper ranks showed performed
circle motion conduted together with spindle movement and hand-standing. Furthermore, all the 8 gymnasts who advanced to the final
game performed Magyar and Sivado movements of the cross support travels of Element Group Ill, and the most of them performed
Element Group IV movement four times. In accordance with this result, Korean gymnasts effective performance composition on pom-
mel horse will have a positive effect on athletic performance.

Key words : element group, difficulty distribution, gymnasts
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o] Ums Asrs HEHsol A RS <F 1>;Jr
2o,
E 17458 4F 8
g Als 2ES
L P
1 K KAMEYAMAKK) JPN 6900 8933 15833
2 D CORRALDO) MEX 6800 8833 15633
2 M WHITLOCK(MW) GBR 7200 8433 15633
4  H ZHANGHZ) CHN 6600 9000 15600
4 A BUSNARI(AB) ITA 7100 8500 15.600
6 R SELIGMANRS) CRO 6400 9033 15433
7 M PETROVMP) RUS 6700 8716 15416
8 P. SELLATHURAI(PS) AUS 6600 7433 14033
6790 8610 15400
+
MSD 1027 052 057

2. ATET 9 A=A B

[e]
*lz—jl‘é'

o] A7)

ASATE) ol A%

e Thlge BYsel 0BEE
1

A3 7 AAZ AARFAE Qe A%
% 89 HEY =
o 7 A4Sl AN
038+052(3.8%), Cd&E+

s 76(5.0%),
6.00£120(600%), EdEE

93(25.0%),

73710 2&% 89 A4
TAAZAY AT
2 A4E dE 2329} Hement Group
S Bosiglon, A8 Ee SPSS 1802 ol-&3dle] Haw)

2Asl7] A A4 Z1AAE Al

=9] 471

7719 A&
By s BMg A= <¥ 29 2

p
2 W
rulm
mh
=)
f
g,
%
bt
ol

il

frorr

i
r

g2
;
b b
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0.25+0.71(25%), GH=E 0.25:046(25%) 2 Uepsith A
FEo| 7P o] AAF v DU B2 4830, 1
o2 B 52 203, Cd= 4 43, BUE 54 3
35 AAG Zog vehEth g1 ABHSTL PR
A 23] A on, GRS T4 AB, MWAITL
7} 13]% AASHSATh

F2 7 AFE dE 2
w9 o B C D E F G Total
1 KK - - 6 4 — 10
2 DC - 7 3 10
2 MW 1 5 2 1 10
4 HZ 1 6 3 10
i AB - 2 4 1 2 1 10
6 B 1 1 6 2 BT
7 MP — 8 2 BT
§ 5 1 - 6 3 -0
Total(%) (3.3%) (5.3%) (604.3%) (252.8%) (2.%%) (2.%%) (1008%%)
\eop 03 05 60 25 05 05 10
05 076 +120 093 071 2046 000
2. Element Group

A443] 7AIAZ AATANE] 2t A7) 2=
St 89 A15E9] Element Groupg #43 Ade= <& 3>
I} Atk 7} deEo]l AAE Eement Groups A EH,
Element Group [ A 1.25+0.46(125%), Element Group
el 1.88+0.64(188%), Flement Group Il
238+0.74(23.8%), Element Group Vo4 3.501.07(35.0%),
Flement Group VollA1 1.00:0.00(10.0%) 22 UeRgt). #
s 2 E3taA A2 Element Group VIollA 283]2 7}
7 Bol AAslen, I tEoE AR g 7tz HE/o
£0 &717] A% Hement Group l*1A 193], Spindle
g ETUE A7) Ee gle] o]RolAE A3 AEY
Element Group [I°4] 153], Scissor 719 Element
Group 194 103], W2}7] A%E-<] Element Group V ollA]
83] =9 = Element Group?| F&t< AAEH 2102 Ug}
Wk

3 3. Element Group

o
o

Total

10

10

10

10

10

NN PN
N W[ ININNN

10

m\lqu;u;NNHg‘;
7|5|7|5|%52 %A

U U U U quny quig E R0 S
s (o s s e =

v
1
1
1
1 10
1
1
1
1

2 10

N

Total 0 15 19 28 8 80
(%) (125%) (188%) (238%) (35.0%) (10.0%) (100.0%)

125 183 238 3.50 1.00 10

+
M:SD 046 064 074 £1.07 000 +0.00
3. BU% 84

A443] 71AIAZ AATADE <t A7l W&
gk 8% AeEd BdEE M3 A= < 49 2t
7y Adesol AARE Bd: AL AWEW, Element
Group 119] Circles 1 pommel-52}3 Circles betweens 2}
< HzZAMse} PS4 134 AAsIEeH,  Element
Group Il Travel bwd 1/252& RSAG7E A 2102
Uehsith 85 A FollA 39 A4k 0249 T
S Fofiks BUE B3RS AARISIH:

E 4 BYE 24
EKDMHAIRMP Mt
No B Value GKCWZGBSTPS Total D %
p CrdesT oy 1 B3
pommel
Circles
2 between 11 1 1 33.33
Travel
3 bwd 12 | 1 1 3333
Total 038
—_— - -1 -1 1 1
B Value 3 +0.52 0
Total
Value 10 10 10 10 10 10 10 10 80
number
% - =10 10 10 38

* EG= Element Group bwd= backward

4 Cd=

T

A443] Z|AAZ AR <t A7) =
3 8% AlgE CdEs BT 2= <3 59 2
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Zy MgEo] AARE Cdx FAS AHEM, Element

£ 6. DHE &4

Group [ 9] Scissor 1/4 t travel 52+ MW, AB, RSAF No DVae E K DM H AR M P M
- - . G K CWZ B S P § SD °
7} 1313 A8} o™, Element Group 11| Travel side T GNeg 1 11 T — —
support 3/352e ABAG7F AAIRE Aog eyt 81 p Ssorbwd g 2 417
of M5 FoIq 3we] A7} 0349 MPHE Hel W £ L
’ Magyar ¢ 4 111 7 1458
Cds AL AABIT (spindle)
Side supprt
47 spindle Il 11 2 417
%5 CdE 24 sz;%ﬁ)r m11 111111 8 16.66
EKDMHATRMP Mt Side supprt |,
No CValue o ¢ c w7z g g p g Tl gp % 6 3/3 1 circle ! ! 28
Scissor 7 Svado I 1 1 1 1 1 1 1 1 8 16.66
1 1/4t 1 -1 1 1 3 75.00 Wendeswing
travel 8 e O W 1 1 1 111 6 1250
Travel SS Rusian
, sde | : : 00 9 Pge W 1 1 2 417
support ’ DSA to
3/3 10 hdst3/3 V 1 1 1 1 1 1 6 1250
Total 050 tum
_—— -1 2 1 4 100 Wendeswing
C Value 076 1 1se v 1 1 208
_ Tol (dismounts)

Value 10 10 10 10 10 10 10 10 80 Total 6.0
e — — 6 7 5 6 4 6 8 6 48 100
number D Value £1.20

% - 10 20 10 5.0 Total
* t= tum Value 10 10 10 10 10 10 10 10 80
number
% 60 70 50 60 40 60 8 60 60.0
* hdst= handstand S5=Stockli DSA=Direct Stockli A
5 D= 24

A443] 7AIAZ AATANE] 2t A7) 2=
g 89 AHose DUEE 24T Ade <E o3 AT
7k Aggol AN DR A AWEY, Flement
Group 19| Li Ning&2-& KK, DC, HZ, MP, PSA47} 1
3] AN 0, Scissor bwd 1/4 t52HS KK, DCA4
7} 1314 A8k Element Group 119] Magyar(spin-
dle)52& ABHTE A3 799 M7t AAlsilon,
Side support 1/1 spindles2 RS, MPA57F AAIgE A
o2 UEePth Eement Group M9 Magyar(travel),
Sivado&2h2 Al o] AAIRE o= Ueltow, Side
support 3/3 1 circled2-> ABASTo] AAG Zo2 1
EPt). Element Group VISl Wendeswing 1080°52&
KK, ABMsE A9fst 69 A7k AAsifer, s
Rusian 180754} DC, MPAls7F AAIRE 2102 WEhytth
Hement Group V<] DSA to hdst 3/3 tuns2teS KK,
MW, HZ, AB, MP, PS4 7} 4181521, Wendeswing
1080°(dismount) &21-& RSA EAkito] AAIgE Aoz 1}
ERTE 890 A Folld BE Agse] 04349 7MH
<€ 3ol i DA F2E AT

6. Ed=

@

q

ANd43] Z1AAZ AARTENS] S 2577 21E
g 8% AHrEd EdEE 24T Ade <% >3 At
Z} MgEo] AAE EdE 52 AHEW Element
Group VI® SSLL&Ze A o]l AT,
Wuguonians2-s ABXSE Aa 789 M7t AAjst
Atk 183 S5 Rusian 720°824 KK, HZAS7E A
Ao 2 YERE o, Wendeswing 1080° betweens2te Kk,
PSAd7E ARSI Element Group V| DSA to hdst
3/3 turn with 450°%52 DCAG SAgE AAG Zloz
Uehgtom, 899 A FolA BE Aesol 05589 7t
A o= EUE 52HS AAIESITH

E7 Bd: B4
T 0L vV 1111111138 Ty
o S5Rusian 4 1 2 1nn

720°




Mlp4s] 7| AMZE MAMPRCHS| ol AT (LS 2M 177

2 Wugmian V1 1 1 1 111 7 33.88 A& Foil= GH=E 528 AAE
Wendeswi
3 ngl080° N 1 1 2 1111
between ®9 GH:E 4
DA to E KDMHARMDP M
hdst 3/3 9
4 tum/ i 1 1 556 NoGVawe ¢ ¢ ¢ w z B s p g Tol gy %
with 450° 1 Busnari I 1 1 2 100
Total 25 Total 025
E Value 4 3 23 1 2 2 3 18 09 100 TG Vale 2 2 046 100
Total Total
Value 10 10 10 10 10 10 10 10 80 Value 10 10 10 10 10 10 10 10 80
number number
% 40 30 20 30 10 20 20 30 250 % — 10 10 25
* SSLL=Stockli, lop(circle 1 pommel)
7. Fds By
gt w IV. %._-_-_‘g]
Ags) 7AAZ AN Qe 257700 A% q sl oot s
_ ) o] 7= 5 Az AlAA 5 olml A=
- 2235 o] ALE Ao g ZF AMaE g B
2 Moo ANE FIE ERL AMEw, Hement 1 A=T 8 ATE HReR A Aled W £
Element Group® 4d50°] A3 Bd=~GHES Lol

Group 119 DSA hdst 360° turn to flairsa2t} Circles
hdst 3/3 travel with 450° turn to flairs52HS AAE 7
o= Uehgth 889 Mg Sl ABHTT 06589 Mt
Mg Hois P 2 AASIT

S

8 Fax w4

[:E:

No F Value

~

DSA hdst
1 360°tun I - - 1 1 50.00
to flairs

Circles hdst
3/3 travel
with
450° t flairs

2 I 1 1 50.00

Total 0.25
F Value +0.71

Total
Value 10 10 10 10 10 10 10 10 80
number

% - — 20 25

g
5

8. Gd=

Ft:

A443] 7IAAZ AAVIFERE] 2t AeA7]e A=
g 8 AFEY GHRE EA3 Adks <& 99 2t
7t Aol AN Gd: TAE AWEY, Hement
Group 119] Busnari®&2-& MW, ABXG7L AAIG 202
UEREom, 85e] A FollA 299 47t 07319 7t

Ao Rgit)

HA, b Al Y EX5 AuEd DU 483 Ed
= 203E AAEl Adgse] 97 FACdM DEdE F
e 7P 8ol AAske A Ye. oA ¢t F
5o FAES UsiAl @7l
7HIF0] w2 D-ERE $2he A53 ZloR ddd)

Element Group< A¥HEH, B A5E0] 7 Hement
Group'd 0584 % 25%<] Element Groupthdt 7MHd-E&
Y5319°H, Eement Group VI Alst 2 B384 A5
FAES 7 Bol AAF ZeE Ueikith Element
Group VI S2&59] 7¢ BdEe] @Y &2 Wz os
AN A9 d=7t 453kl Element Group [ ~Element
Group VoM £ d=rt 71 wel £x5 7] wf
ol X452 Hement Group V19| 2 F2 AASH
Zog weHn

Thro® U 248 AuEd, 39 7HHE §
TE BUE T2 73§ HZ, RS, Pds7t 1314 AAjst
Ak o142 7+ Element Groupe S5AIA 0549 7Mb
e 953811, 2R o4& Haskelr] fsii A
Zlo= Aot MW, AB, RSAS7E 0349 7S

AgE B2 Scissor 1/4 t travel 52HO2 A4g0] Yl
2% A w3 W) wEd] DERY| Li Ning&2tHrh=
H WA 48 CdE 548 AAR Ao Addnt 044
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o 7RIS Fo v DUE FAES AuE, 1295
A& KK, DCA47} Element Group 9] Scissor 71%52]
7P &2 95 Li Nings&3} Scissor bwd 1/4 t52He
AN AoE Yehgon, BE 44E50] Element Group
1] Magyar(travel), Sivados2-& A ZO0= JER
o A 2EE vk T ArAde A, Y A=
HEe] S0 7171 A4S 74 1314 583s] uhEel
Element Group MolIA 713 31 7|22 Magyar(travel),
Sivados2te AAE Ao AdE =3 ABASE A
oJgt 7%<] A7} Element Group 1l Magyar(spindle) &2+
<= ANsITE AgEol AN Magyar(spindle) &2
Element Group 194 A3]2xt o]FoiA & G 4 F
=& 7HRS 858 5 U SEoIARL DR §%
o AY 27t 7P B TRt d¥s Eeka
A FFO Aol Al el B Aol
Magyar(spindle) &2+ AR 02 AETh 0559 7}
Axle Foils EdE S3s AvEd, BE AaE]
Element Group IV SSLLEZE AR 2108 UERTh
o] T2 Bd=9 Stokliz2} 1 pommel 35242 &
g FAo)7] miEe] Bt FolA 7P i Aeg
g w] el ZE Agso] AR Aos dddn,
gk Wuguonians#e| 74-¢% B2 Agso] 2A
Aagol Yl 18 JPRRe 95T 5 ] WE
2 doEnt vpRge R 060739 TS -
F-Gd=s AWHEY, ABAST] Element Group I
DSA hdst 360° turn to flairs, Circles hdst 3/3 travel with
450° tumn to flairss2HE AABIAL, Busnari2he MW,
ABAG7E AABIGHE o] FAEE =TURATIS A
o] FoiA= A EAelH, vt FHAM THE w2 d=
o T A Ae ke Ageo] o Fe FE
ANt SIAT, Tt Flshe AN At A
Uehar itk spAlRE o] = Adge e S8 3
st As A7l e A T M w2 U= Aes
Y531om, A9l 23] $18iM= Element Group
o] E7HrA7Is 3 o] FolAE AHBlE2E A7) 7
Aol Brror AAshs Zlo] A9 Yl 7 A
o7 wekEn

;

A

e
>,\I

o rr lo ro o IH

rO
P

).

17

m

V. 4§

o] A= A48 NAAZE AAXSFANS ol A
74710 =3 8] AgE o R Ve AT
AEE Tt 2

A, Element Group 9] Scissor A%< F4ES F
7| ol ke Aol dE HFE Fola g Ysk=
o fElgk Ae2 JeERtoH, Sdssor 1/4 t travel 52
&9 Aol wol AAshe Ao Ut

A, FHE9 HA4EL Element Group 119] Spindles
A ETUFATI7I9 G o] FolRe A3lEAts wol
AP oH, A7l AN 10714 B2 SO Element
Group Il 29| HlFS Eole A WS d5sk=t &
g3 Aoz Yt

AR, it 5 AA T2 F P & o' 7o
EEHo] Q& Eement Group Il A2 WES] S0} &7]
7] Al%&2] Magyar, Sivados2ts A5737| X% 8% <]
A o] AAG ZloE et
A, 471 74l Element Group Vo] At 9 538
A%52] SSLLE 22 Wuguonians2he A4-E0] Aas}
Zo 2 UERon, ] A7} Element Group IV
A& 43] GG Ao E YT

off rlr B

235, FEA12014). A=A dAb 71 AAZ ]
o &g A IIASHEs|A,  23(),
1399-1407.

NES, SAE2012). AB03 HdSHE dAt Az 4719
oh} Arjulg BN A x3IR|, 104),
315-323,

A%, $e2012). 2011 ZIAAZE AAAFENS] gkt
A573719] Q718 AR, AFASHEFA,
21(6), 1417-1426.

e, A7147(2010). 2008 Hlo]d SRS HPs i
7153 AR 8R), AR sk 2 AEE B4
A=A 8337, 19(2), 1367-1375.

SHE, EETH2011). 2011 FUMAlolE bl AE77] 9]
A7INE AR AFASHIIR,  20(6),
1333-1342.
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S, AAAQR007). Z1AAZ A wAe] wE ]kvt
A7IHE A, B=AS3}3)A, 46(2), 171-180

Federation of International Gymnastic (2013). Code of points
artistic gymnastics for men. Switzerland: FIG.

SETY: 2014, 12, 31
=DAIARL: 2015, 01, 19
AlAfetZ 2l 2015, 01, 27
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m Ak

02

2 AxZAo] AN (Sport Science)of] AT =t A= T FORQIEANS] - AATEH =i
ol A3 AARIEEY HARE AA AT RN TR AFE Foto] A= dhy
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|
10
o
o
z
=l
o

D 2™ e duR A A = =S AYsHA AdsiA dadt

2) Eo} I AlE2 IR ATk

3) ® 9 I8 AEY MEE BN AYS T A (D, (O DE LI E AHEaA #7801
Eof JfolA= 1 O9 1.3} Zo] I glo] 7|7t

4) = 3 NEA] ZhRA R 2Rt o, S8 oulE ekl FaTt Sl Aeolls ARAE
A 4

5) | AE2 o] g AFol, IHo) AE2 IY s Sl Er|ei

6) & 9 Jgo] ¢1gd Ard A &, IH oid AR FiEd FAe AR,

7) 9 O] BRT Gl BIEA] g 2B ol Yo “71?‘&1‘4

2. 7ot A SAHYIE
D =& 2ol AR AR (raw data) s =0 EXHE o]

= TAA 7129 A A, SAA 1Al FoeEe Zol
A A EER(o] u %—94 Y ad dele 08 24 G=THp=.001),

5) 2A712.9] k5. 9} 7| S = u]=+4]2]8Fs] 22 7H(Publication Manual of American Psychological Association,
5th Ed., 141-144) ZHZ,

s, 715 €] v (A A)
MANOVA Multivariate analysis of variance /THHE2] 2
ANOVA Analysis of variance /¥4 (univariate)
df Degree of freedom /A=
f Frequency /W%

F Fisher’s ratio /Fisher’'s FH]

H, Null hypothesis under test /%712 ojdi e
H, Alternative hypothesis /t "7}

M Mean /A3t

Mdn Median /&%)




%%, 7S A< H]|2L(X]A])
MS Mean square /%A
n Number of subsample /3}¢] Fet Algl4
N Total number in a sample /ZA] FE Alg<
ns Nonsignificant /FAH SR F2J31#] &=
p Probability /&&
P Percentage, percentile /#&-2]
r Pearson product-moment correlation /AFZA|42
Vg Multiple correlation squared /ZAAA$
SD Standard deviation /EFHx}
SE Standard error (of measurement) /¥ 2 2}
SEM Structural equation model /T-ZHA2] 1 A
X Abscissa (7}2& %, 2T F3=)
)% Ordinate (ME2FE, 2gZ o] F£H=) R
z A standard score /EFAST
SS Sum of square /AT
Alpha /9Z£9 7 3+&, Cronbach's WA LAA x|
a p x* Beta /0]F QR &, %F3 3] AAT A
Computed value of a chi-square test/ 7}o]Als FA|%]
6) 543 T T 0] mer)
F& #7 £d 37 Fo ®7) £ 37
4] pHG.0 PHG.0 pH6.0
12cm 12cm 15MPa(mega pascal) 15mPa 15Mpa
8m 8 M 15% 15%
10m 10m 104 28%(w/v) 28%(w/v)28%(W/V)
12g 22g 0.14mg% 0.14mg% 0.14mg%
51kg 51kg 51Kg 51kgs 20ppm 20ppm 20PPM
36ml 36mL 36ml. 1x10° M 1x10° M
20L 201 20.0 1 20.0L H 9
12.5hr 12.5hr 12 5hrs 0.5~0.8g
0.5-0.8 g
3.8min 3.8min 3.8mins 0.5 - 0.8¢g
10sec 10sec. 10s T2
30mm/min 30mm/min 30mm/min, 0.001 .001
25m/sec 25m/sec (a+b)/(c+d) a+b/c+d
25° °C 30 °C
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Affonso & Lee(2001)



8.

A 27} 381 o)A}, 5171|749 = T A olF A, =1l A9 A (family name)=
AR E7)8hL, 22 Fo] Bk lgd o, gkl A AR o] MRt F(5F), Y=l A A}

o 3} et al & 71T

(el Al

0%, 323 % UL g

F5 So0DS Hge— . A

Willams, Johnes, Smeith & Lee(2001)+= A3XE = ZH P4 —— F 2l&
Willams et al,(2001)-& 23 =73 & o] A] HLE o]8

9. F2 Ak, T2 A& 7H o 21 oAk A} =S Hargh A-ol= A o5 A S Ak nta) &
201, FHRle o] F AFE &t
| A1
AFS) A AEH A(Volicer, K. A, 2001; Volicer, M. Y. 2001) ——
10, -2 AALe] E318-2 Adi<e o= st HE()E Hof A1, AR 7} =Fujct vhEshA] gh=tt
[ Al
TEEEA A9 (0]7]%F, 1991, 1998) / GE=1EQ - (Price, 1988, 1999)
11, 22 afo] Y AAfel] o3t F H o] =72 AEE 7Y $a, b, c 522 HESL AY S
HHESHA] ob=Th
[ AT)
TR=ROl A (T4%, 1980a, 1980b) / FEE=EOl 9 (Price, 1980a, 1980b)
12, 22 WEolA ot Ax7F 22 yEollA FAlol 1EE w= =l WA Zhutheo R, 1Oty
Qe dupleo® AT W&o AuEE60)E ol-&ste] vjdgtt
[ Al
—o]| T3t ATLEHAH, 1978; Gl T, 1997; A<=, 2001; Brown & Smith, 1975; Lee, 1954; Williams,
1998) ——
13, A&7F 681 o]l Af-ol= ASHE ¢S A ZVP-OJ o5 M} F(5F), 9=l A} Siet
al), Q=5 7|3} FaEdels AA AR o5& FAIR.
(Sl Al)
g 5(1998)2 Ay ol ASE AFo A — H Qg HHE g mE
Price et al.(1987) YA F=9] ®ig}o] gt AtofA —— A 1§, ¥Hg Q18 HEF
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A ES 2] Y28 n|FA 8] &3 R 7H(Publication Manual of American Psychological Association,

9]
Sthoed., 200D)°] &3t} FAZA e YE2 HA ¥ 7] £ 7THHEL =2, b5 Aol 7]

1) A 7]7F88E(Periodicals)

-ARMETAE): AN BT G5 GRY A9 A AR AT v RS HeZneR

HAL A TS AROR FEASEE AR7E 291000 L o4l Aol upAu A4 ool &8 AFS.
FRARE A% ko] woH & gtef 27,
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