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Effects of Functional Compression Sports Wear on Exercise Performance,
Knee Isokinetics Strength and Body Temperature
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Abstract

The purpose of this study was to determine the difference in exercise performance, knee isokinetics strength and body
temperature change of functional compression sports wear. The study subjects were 20 general adults. All subjects underwent
sequential tests of grip strength, agility (side step), power (sargent jump) and isokinetic muscle joint (60 deg/sec) in order to
examine the infrared thermography and exercise performance before wearing the functional compression sports wear. After 60
minutes of functional compression sports wear, the subjects performed the infrared thermography, exercise performance test
and isokinetics test(60 deg / sec. The results of this study are as follows. First, muscle strength (left and right grip strength),
power (sargent jump), and agility (side step) increased significantly after wearing functional pressure sports wear. Second, in
the knee isokinetics test, the right extensor muscle(BW%), left extensor muscle (BW%), right flexor muscle (BW%), and left
flexor muscle (BW%) were significantly increased after functional compression sports wear. However, there was no significant
difference between the right and left extensor muscles ratio(%), right and left flexor muscles ratio (%), right extensor and flexor
muscle ratio (%), left extensor and flexor muscle ratio (%). Third, after the functional compression sports wear, the infrared
thermogram showed that the Anterior thigh (right), Anterior thigh (left), Posterior thigh (right), Posterior thigh (left), Anterior
lower limb (right), Anterior lower limb (left) Body temperature was significantly decreased. In conclusion, it is thought that
functional compression sports wear apparel is effective in minimizing heat stress by improving exercise performance, lowering
knee muscular function, and lowering body temperature.

Key words: functional compression sports wear, exercise performance, muscular strength

* tigerkor80@naver.com
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Table 2. Changes in exercise performance before and after
wearing of functional compression sports wear

before after P-value

wearing  wearing t

grip strength
R
(kg)
grip strength
)
(kg)
Sargent jumy
(cm)

Side step 297453 34150 -8809 000"
(seq)

MeanSD, p<.05* p<.01* p<001*

3294113 3H8+121  -3.846 001+

301495 3294112 -338%4 003+

401495 434491  -5849 000+

FAE 3 148% Pshe 202 UERTHp<001).
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Table 3. Changes in isokinetics strength of knee before and
after wearing of functional compression sports wear

before after P-value
wearing  wearing

Knee
extension(Rt) 2062+541 22944502 -3.810  .001*
(BW %)
Knee
extension(Lt) 208.7t53.2 2285+525 -3117  .006™
(BW %)
Knee
flexion(Rt)
(BW %)
Knee
flexion(Lt)
(BW %)
Rt/Lt
extensor
ratio (%)
Rt/Lt flexor
ratio (%)
Rt extensor
/flexor
ratio(%)
Lt extensor
/flexor
ratio (%)

933+273 10174259 -3.090  .006™

0224267 1002t258 2566  .019*

9067 6434 1.634 119

135+11.2  9.7+63 1272 219

458102  44.618.8 782 444

40455 440471 .000 1.000

MeanzSD, p<.05* p<.0I** p<.001***
BW : body weight
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11. 24 Fete Aow UrE}”E}(p<0) A ZBW%)
= 7154 kel { e T 95% Fdehe AoE U
E}”E}(p< 01).
FETBWRIA = 7154 222 Etels A8
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3. A9 A Ws
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g x 4 xﬂ 5 48%%Z FostAl wobsth(p<.001).
oz2AY 1B R AL 73%E §o5HA YolA
Sm(p<001), F-5FH tHF-o ALE -63%% 79
Al oA TH(p<.001).
HZH4W E R A2E
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Table 4. Changes in body temperature before and after
wearing of functional compression sports wear

before after

. ; t P-value
wearing wearing
Anterior
thigh(°c) 276+10 260+09 5333  .000%*
Posterior
10 273+09 260+09 6479  .000***
thigh(°c)
Rt  Anterior
lower 262407 24307 9180  .000%*
limb(°c)
Posterior
lower 253109 23708 7956  .000%*
limb(°c)
Anterior
O 274+10 258+09 5107  .000%*
thigh("c)
Posterior
thigh(°c) 274+09 259+08 7108  .000%*
Lt Anterior
lower 261+0.7 241+08 10587  .000%*
limb(°c)
Posterior
lower 25407 23809 9868  .000**
limb(°c)

MeanSD, p<.05¢ p<.01% p<.001%
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Abstract

This study aimed to get base data about the cause of injury and prevention by analyzing the actual condition survey related to sports injury and injury
in accordance with the athletic career and position of female softball players. The subjects of this study were 83 athletes of female vocational teams and
college teams who were registered in the Korea Softball Association, and by the athletic career, 28 athletes with a career of 1 to 5 years, 27 athletes
with a career of 6 to 10 years, and 28 athletes with a career of more than 10 years were set. In addition, by position, 21 pitchers, 12 catchers, 30
infielders, and 19 outfilders were categorized and analyzed. First of all, the results of analysis by athletic career are as follows. First, as a result of
verifying the difference of injury part according to career, the frequency of injury in the shoulder (p<(021), the waist (p<.018), a hip joint (p<.011), and
the knee (p<.008) appeared higher in the high career group than the low career group. Second, as a result of verifying the difference of the injury
occurrence circumstances according to career, the frequency of injury in the base landing circumstance appeared higher in the high career group than
the low career group. Third, as a result of verifying the cause of injury occurrence according to career, the frequency of injury appeared higher in the
high career group than the low career group due to excessive training (p<.002). In addition, the results of analysis by position are as follows. First, as
a result of verifying the difference of injured part by position, the frequency of injury in the shoulder part (p<.025) of catchers appeared higher than
infielders. Second, as a result of analyzing the difference of the injury occurrence circumstance by position, the frequency of injury of catchers appeared
higher than infielders during the game (p<(042), and in the base landing circumstance, the frequency of injury of infielders appeared higher than
catchers. Third, as a result of analyzing the difference of the injury occurrence cause by position, the frequency of injury of pitchers appeared higher
than outfielders in excessive training (p<.032), and the frequency of injury of outfielders appeared higher than pitchers due to the lack of warm up. The
result of this study is expected to be a basic data that will contribute to the establishment of preventive measures for the protection and management
of the athlete considering the individual differences of the softball players.

Key words: Soft Ball, Athletic Career, Position, Sports Injury
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An analysis of the muscle activation pattern in the upper limb by the
different object of ippon seoi nage

Zegk sazzad- 787 yYizssaw
Kim, Tae-whan Korea Institute of Sport Science*Kim, Heein naeseong Elementary School
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183 oIA7] E23} Ae ez 3 olA7] Eﬁr"ﬂ e F5e SEAYS Hast 73
£ & &5 W99 #AE v FAS AT AR 1FF A 78S R AAst 2 25 382 EMG(Noraxon,
USA)E of§ste] 2 7708 290 Apolof me 59 Bd Jr2 43, *@'a‘a FIFE 1500 Hz2 A8kt A5 R ns
SENIAM(Surface Electromyography for the Non-Invasive Assessment of Muscles)?] 7o] =2kl z3te] 29 472, 2 B,
S BT HE FUATFL, J}z FHeEE, H5 8SFTED, A BAT T 110 8ASE Bslo] O3t 22 AHE
ATk AR, 710)7] FhAA AgE FeR & A} FEIFS U 3 i ditzes & YT} ¢
QBE/QZ AT 9% FARET, REH/9E BAL, & Qs T TA W7 ]7} AEY W o 2 2EUEE siEel Bet
A, A%7] FhAAE AAH R 2 Qojx7] A UFE e § At AgE e @ Ainn 2 ST} o 24
et 22y L8E A5 9% 2502 Ede AR ARRET YA 7P Bol AHgsh ddo] Yest =3 28%/
I& AT QES/UE i /‘}aw gog g Aglo] ZFAYEol ZA Uestth AAl, 7] FHeA FEUF
FEYNA7) F&< —ragﬁl AL e e s § 2dEn 2 A7 456 wA etk ey 08% e, 9
o, 9% 83422, 9F Aol Tl 4715 A ¥ AR 25 7 Bol SYHE ZHOE Ueikith YA, W7 51
A Aoz B JojA7] Al FEUFS g & A7t Algre tido R & ﬁJJriE} =GP 458 A et 28y

QEBZ A, 9% AT, A% FekTo] HAY] SR A A8 AR B 7P Bol SdEe 2H2E Ykt oW
ATFE 53 7 AdoJA] Jle 8 A 2289 25l A AL sl 2 % T AT AT £ S JojA]7] e
A& TFdo] FRFE EF3aL 7] ol7|9} ART] FRIoA LE&T| O] E THUYFE HYASE ¢ F AU 712EH
A WA e 92 £ 0 JFHOE JuNS & £ JIEE AEs Efold Al 98 & IS A8IEE THS T 7 YES

stojop & Ao,

Abstract

The purpose of this study was to analyze the muscle-kinetic activation pattern in the upper limb by the different object of ippon seoi
nage. The subjects of this study were the seven right-overhanded judo player who belonged to high school. EMG recorded bilaterally
muscle activities from eleven surface EMG(Noraxon) electrodes on Deltoideus anterior, Latissimus dorsi, Biceps brachii, Triceps brachii,
Brachioradialis, Flexor carpi radialis and Rectus abdominis muscles. The muscle activity was measured by the sweeping difference of
each section, and the sampling frequency was set to 1500 Hz. 1. In a tilt phase, In a tilt phase, human subjects showed higher overall
activity of the muscles than Judo Dummy. In detail, four variables( Deltoideus anterior, Brachioradialis, Rectus abdominis and Flexor
carpi radialis muscle) are reported. 2. In the other phases, Judo Dummy showed higher overall activity of the muscles than human
subjects. but in Tsukuri phase, the deltoideus anterior and flexor carpi radialis showed the most common pattern in both groups. 3.
In a stake? phase, the deltoideus anterior, brachioradialis, biceps brachii and flexor carpi radialis showed the most common pattern
in both groups. 4. In a Nage waza phase, the deltoideus anterior, brachioradialis, and triceps brachii showed the most common pattern
in both groups. In this way, we confirm that muscle-kinetic activation of the right arm affects significantly during the ippon seoi nage.
Despite ippon seoi nage requires the muscle activity of left arm, right arm recorded higher value. Thus, the training focused on left
arm should be conducted.

Key words: Judo, ippon seoi nage, EMG

* burumi@sports.re.kr
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7|5E BX, Agrd 2&Eshe H9ole 40508 T
oS FeE = AR Ytk
71€2Q ZHAAY FER7|E dhet 2R 3
she W71, i) F2Ys 2343 & 11
95; Z1es w3 AY At 1EQl S
&3l digdfoF ste 540 Atk & VedE
M k= A7) HE FHA Pk 2817 T

0 71<0] 9, o]55 EHH 07 W) of of=
159 Ve FEF A A7)MY He FEol 8T
HohEEA, 198, 253, 2002). 15 47]= ol
7471 (A, combative sports) 24 77]ZHel A
= o 47182 7%, Ag, Jga A4l 3t Q4
3 AA=o AH, FEA7 M E 7EEA JdE
A4 Aetr] Wil 7les 7 F8T ade &%
(A%, 284, 2, AL, o, dHE, 19
T, A4, 2009).

AE a4 oz WAHE 107) 7127
AHH o7 71%0)7), A7), A719] 39A
7141 BA} o] FofA o} v, = FE A7
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2004).
m27] 7€ BiE 9AE 712N, AL v
= A 7]&(tachi- waza)ﬂ} SHA WA s T
A7) (sutemi-waza) 71 &€= +FHT
53] ‘§°1X]7](seomage)—* 71ed AUE oA
2 7€ A 71E F, & 71 (te-waza)l 3T
sh= w27] 719 ‘?—J%O]U}.E‘E Holx7]= A E
HolA |l gejel w1 FRE AT 7 Sle
b, JEo2 AUE WA FEHIR 7] (morote
seoi-nage), TS| & T2 o HE A WA=
312 ¢Jo12]7](ippon seoi-nage), Atle| && & 7

Sk
ha

1A WA= 971 0] 2] 7 (eri seoi-nage), HTHE ™A
W $E F52 fEd A v Yol doj=g]7]
(seoi-nage otoshi), dHE HojA ko2 ZeHA ¥
i]% HolA|7] ok A7 (seomage maki-komi) 5.2

TR T doH, dutz oz gEdA7IE YoiAl
]3} Tt 5, 2 ).

o] T 3 YoX7|(Ippon Seoinage, one-armed
shoulder throw)= = 77104 &3 53¢ 7]
A 71E F shdolH, A2 = A719AM T A
A B2 AR HIEE Kol Jrk(Ey4, 2001 2
&4 5, 2000; &L 1991). FAI5E o] dt F ¢fo]
A710] #F AYATES AW EY, PFEH o8
(191)& HAE ABFATE oz 32 YgoiA

719] Kinematic ¥4 2.2 case studyE 3121, o] &
7@5} TQ011)2 =3t ot FES7E "LXV‘ i

< oz A2 YolA7] 2 A 2BEE
E’} o] Axolth. o9} o] FEA 744 Bl A}
1 9lE 2 YolAr1e AFA E4 L vu)d A4
ot} 53| FApAlr 7} OM AATE ddos 3
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olF  AY(year) AH(m) AF(kg B (year)

sub. 1 18 167 780 45
sub. 2 18 165 68.0 80
sub. 3 17 171 107.0 55
sub. 4 18 163 520 25
sub. 5 18 160 60.5 75
sub. 6 19 161 4.0 75
sub. 7 19 168 520 55
M:SD 18107 16504396 68811915 59197

2 APET

£ Ao A8E AYETE <E 259 2tk

R Az A 2A} Az

A= DTS Noraxon Inc. ~ USA

A% A= Dual electrode  Noraxon Inc.  USA
= 24

EERL MyoResearch XP Noraxon Inc. ~ USA

Martin?!
AAAS ol _;—L_;] Takei C. Japan
TAED HDR-FX1 Sony Japan

1) ZAE N2H

2% & Telemyo DIS(Noraxon, USA)< ©]

1% 1. Telemyo DTS & MyoResearch XP

)
ATE ZAE9T oy A8 MZY Fu4E 1500
taom, 52 3 A dojyl

2 AR5y =59 79
B4 T2 02 MyoResearch XP Z2 13- o] &
o] EAsIITHY 1),

3. 4944

AR BT 3 4

A7e oA gy . AL AR SHEA
{ oE A Y SN RRRI T H w345 5)

oy de a2 HY

aREnEYS H 2 5% 39 2% ‘

H2Y0R7| 0d

@ 8E QTS [4OZ HTHOAT
@ AEE do= S2E0A7|

ohe YojX|7| iAo met
2EEYY 1Y

smgoy @
(Ippon seoi-nage)
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@ﬁ«] E;‘hjr A 2”33}5’-, Z‘l“‘lz-‘o] Z}*ﬂi A9

T dofd F oUe
'EH*% 01]‘30}3}7] sl FEF %H]% < A3

o ¢SS AHESt] 9]
T xS A & =1 }%3}01 I 9959
g3 AAsHE AdEs ] S 7 Aol AAlsHsit
A59] F24 B+ SENIAM(Surface Electromyography
for the Non-Invasive Assessment of Musdles)9] 7}o] =
ZRR1E #xste ¢ A2 (Deltoideus anterior, Del),
¢ FilF(Latissimus dorsi, LD), F-$ o] 5
(Biceps brachii, BB), & ¢ (Triceps brachii,
TB), #5 4%+ 8E T (Brachioradialis, BR), &5 854
& {(Flexor carpi radialis, FCR), 2% &2 Z(Rectus
abdominis, RA) ¥ 1179l Bipolar £HHS (dual
electrode, Noraxon, USA; =% Ag): 1.5em)< F-2+3¢
SATHLH 3). 3 7] Aol mWE Ao 2%
o] s Fobr 7] 913 RMS(Root Mean Square) 50ms
S 2 3to] A8E HZ3Ksmoothing)stHth. &3 9 F
A} 7] 2A A 59| EF8H(Normalization) 2+%S ¢
ol ZA25o] AighS 71F 02 URVCHA EEFAY
< skylth

olt
HT iy
N

%RVC = [ 2 259

X100

A% /(@ 2% Ao 245) |

LR Deltoideus anterior
(LDA, RD3)

LR Latisstrus dorst
o (LLD, RLD)
Left Triceps brachii
- L8]

" | LRRectus abdominis
[LRA, RRA |

29 4 92 QoA A ARe) AT 23 9IA

1) 24 oE ¢ i‘

92 QJolal7le] oMEE F 57)2) oES 4]
Fog o, zwlrz FRERS <18 559 2}

S| Event 1) B0 Event D)

AS| Event 3) 20 Evem ) E2171 Evant 5)

120 Phase 1) 220 Phase 2) 332 (Phase 3) 42 (Phase 4)

a9 5 &4 oME 3 39

O 237](Bvent 1): 2

@ 71%0)7] (Event 2: e
H s A AA

6) Z]%ﬂ(Event 3): QLEF] Ao F
o A= A

@ Z7)(Event 4): 47t T35l A= AsHe A

® 9717(Bvent 5): 3t AAFEH7} WES B AA

EAE 2L A4
Z(hikite, sleeve hand)©]

o] Amox E

5. 54 £4
B AT FAENY Fad FHL 208
S gz ag JojA7) Al AR TELY
7t BEF(mean) S Bl AF3HE Aotk wEbM &
ALY APAAE FE FT YJojX71E AT 33

A e Z2Asgon, B
2007 ZR2IWE AHgete] HEy TEUAES 77 &
] w5k o

. 472% R =9
1 712o)1=4 B¢ < $4=

% 3HEPIA7] F& A AT el met 71
o] IHelA B < BAHE AIe <& >3 £
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£ 3 7105 B AP vlnA (&4 : %RVQ)

subjects Rt Del LtDel RtBB LtBB RtRA LtRA LtBR LtFCR LtTB R LD LtLD

1 77.30 56.14 59.11 64.86 58.35 52.54 57.72 4149 5843 39.03 75.08

2 97.66 3831 3872 47.38 38.83 27.86 61.85 5177 52.87 4011 4145

3 56.32 5717 46.20 4127 4121 43.04 51.08 55.22 56.93 29.52 31.40

g 4 98.65 19.65 3912 27.16 255 27.37 57.77 36.58 3291 20.60 36.29

5 9.13 40.75 4441 4927 36.23 34.70 58.95 59.15 34.98 29.30 57.32

6 98.32 40.06 5219 25.06 31.99 26.71 5244 54.01 3215 46.59 28.61

7 99.64 39.26 25.32 33.83 2723 20.73 56.12 33.86 3347 17.99 35.75

M 89.57 41.62 4358 41.26 36.63 33.28 56.56 4744 4311 31.88 4370

SD 16.70 12.62 10.80 13.99 1159 11.06 3.74 9.98 12.28 10.55 16.70

1 97.65 60.37 64.31 41.07 47.39 7245 60.60 3259 30.94 33.06 50.21

2 97.99 69.39 62.36 41.78 51.40 5412 71.94 55.65 52.50 40.92 4590

3 99.67 56.05 38.07 47.07 4597 39.61 64.19 57.67 4949 38.10 3047

At 4 98.99 20.83 38.52 271 39.09 31.98 69.76 28.65 35.86 26.37 37.65

5 98.99 53.06 50.46 30.26 39.68 37.32 48.79 60.75 4.75 21.59 57.06

6 98.98 4214 4256 29.19 33.88 24.17 46.22 49.67 30.36 254 29.56

7 9.61 4540 33.74 37.34 43.01 26.20 4397 52.09 35.32 28.83 36.81

M 98.84 49.60 4715 35.63 4292 40.84 5793 4815 39.89 30.20 41.09

SD 0.76 15.61 1221 8.55 589 17.13 11.53 12.55 897 747 10.31

A HE BIUNA] B A AT 2 AR1FE BE T BAE

o TS B CEURIE WAL, AIL WIS e 54 4 AT el 99 A

2 32 QojA7dM e LEE A7(89.57416.70 %), 07‘]” qu o S . 7; L .
9% HReBT (56.56i3.74 %), Q8% Ao 7] SRAA W T WA AAT <R o4 2T

I
S~

O
FEeET (5793+11 53 %) 9&% é 2(49.60+15.61
%)°l 714 ol AEHE HHe By

A% fre FEHIA7] & Al 712ol7]I5HAA
o 289 Wit TEUFES ATHEY, AP S o

g HolA MWL QEZ A7HE(89.57+16.70 %),

Ao a9e uﬂL 02X W Z}298.84+ A
FAQET(G7.9311L53 %), VF AT (49.60+15.61
%)°l 7H¢ Bol AHgEE HEe EAh

20
o ]
om 1
500 1
w0 1
20 1
20 1

10

wm ¥

gop 3m9 B2 252

34

g

Re sl

| LtDe  ReEE

BB RIRA LIRA L3R

LFCU LUTE RID

i)

3% 6 712017] 39 BF 25

d ¥ vl
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F 4 AL7=E B 2EAEY vludn (&1 : %RVQ)

subjects Rt Del LtDel RtBB LtBB RtRA LtRA LtBR LtFCR LtTB R LD LtLD
82.04 4587 2669 5497 50.05 5197 6745 5249 6142 4739 4829
96.53 51.58 3500 4988 3998 4574 4824 5238 5634 4523 2945
51.82 67.00 3297 5319 4455 62.26 55.18 64.24 60.53 68.13 .72
98.65 46.69 3814 4971 3297 2506 5177 4227 5107 4773 5333
98.76 3412 25 3946 30.34 21.56 62.58 4.25 4653 5472 4258
9740 3087 2959 4628 3232 33.86 6241 59.60 5842 5309 2411
97.96 31.68 271 57.22 4712 2492 5261 0548 513 4533 4952

o
ol
N o Ul R W N

M 80.02 4397 2966 5010 3962 3791 5718 5724 5606 5166 4314
SD 1745 13.03 6.05 594 7.89 15.65 702 858 548 814 11.94
1 9704 5191 3640 5133 5234 5882 3802 4328 3691 4651 61.87

2 9728 5564 2351 4865 3083 2404 5424 X220 927 612 45.00

3 950 5664 4070 5600 4056 @ 4441 59.30 0076 5371 5056  48.00
At 4 9847 3737 4850 3992 2111 1981 4894 3627 5138 5543 61.76
5 9771 414 4300 359% 3051 2946 5591 5756 2824 5449 4151

6 939 3728 378 5738 3446 3083 584 6412 5619 5432 2845

7 95 4320 4012 5848  3B.02 2567 44 628 5124 4391 49.82

M RB42 4621 3814 4967 3498  3B29 5133 5501 4813 5235 4806
SD 1.09 8.36 784 879 9.68 13.67 789 11.39 11.27 584 11.68

AA = dEYOIA7] T2 Al ARTI=RA A ERRtC.
o5 WY SEdEE ARy, J8E e GO0 A% 7iE e
2 Yo7 E LB8% 201745 %), WA dAgHE FHeR Ao #¥E AEL A
I& QZFITITIE7U858 %), 9E AAQEZ

(57.18£7.02 %), 2EZ FHHF(56.061548 %)l 7}
4 ol AHEeH, S dideE Sgls de
QEE ANTWA2:109 %), 9% AEZFIIFT
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2% SHIY SR 544 7159 8 A9 97

Analysis and Diagnosis of Knee Isokinetic Function in Modern
pentathlon College Athletes

AT Fdugta-gIN- A d=Asdsta
Kang, Seoljung Changwon National Univ.-Kim, Yeong-sun*Yoon, Jae-ryang Korea National Sport Univ.

L9
2 A7e 2O5% A4 E O A #Q FERHAY TE54 2 V%S At eRdY FEI(A2Y)
3 AdI(= ﬁ)o #FE S o) F1 YeAE A, Frlshet Yok £ Aol gk AF-E A a4 Kigta
A ZU5E AT T 88 Ao AeaE Bt 9d o3l AE g R gt 2ui5E Ao €34
54 7lgﬁ7PE ap7] Sl AP APES S8 F TEA ZHH(60°/sec, 240°/seq)E THIATE o]l thEt
AT RSN T3 ek A, B3} 2 S0 ZeES) THoAR B A5 A s Tl
A2} 9270 ¥ TA BAA FHE ol glont e YAEATME H2o|H ArlH 2 e o
ASE Uit B, 4 9% 0 S S8l YAEY Seda Eallde) B3 o2
Atk A, 5 @AY 24NN 7R B A, A2E Y F52 EANFEES HAZ Bl 7t
& FES ol gou 2529 F529 &, 5 YREFILS *J%ﬁl —Ff& Aoz ‘%E‘r"‘q upetA, 253
5 BFoA cBAY Y2EH 23 Egoldo] B4Rl A2 HHHI g E E4AHAE Sl
He, B Ao Foid 255 ArE2 AL JolE &5 22 273} Edolde AstE, 94 F/ERE
WY 75 AME FEA T 2 &5 SAHY Bt Y o RS Hleta, oo thd A e 2 RBEY
°olyg, 53] W2EYTY B Edfoldo] A3 a7He AL F U
Abstract

The purpose of this study is an analysis and diagnose isokinetic function of knee joints in modern pentathlon college athletes.
The subjects of this study were 8 college athletes(9years over) of K university in Seoul. In order to evaluate the isokinetic
function of the knee joints of the modern pentathlon athlete, the isokinetic test (60 ° / sec, 240 ° / sec) was performed after
measuring the body composition of the subject. The results of this study are as follows. First, the balance between the left and
right knee strength ratios (left to right ratio) was evaluated to be relatively normal balance between the right and left
quadriceps muscles, but relatively weak in the hamstring muscles of the left flexor muscles. Therefore, it is estimated that
hamstring strengthening training of the knee is essential for both left and right balance. Second, as a result of evaluating the
balance of muscular strength (flexor/extensor ratio) of the isolateral knee, the quadriceps muscle of the extension muscle is
near the normal level, but the left and right hamstring muscles of the flexor muscles are significantly weak. Therefore, it was
evaluated that hamstring strengthening training of the knee was necessary in both the left and right side. In conclusion, the
athletes perform strength training such as continuous weight training, and evaluate the imbalance of isolateral strength ratio
and bilateral flexor- extensor ratio through the strength examination of the knee at regular intervals. In particular, it was
confirmed that adequate hamstring strength training was required.

Key words: Modern pentathlon, knee isokinetic function test, muscular strength

* jryoon@knsu.ackr
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Table 1. Physical characteristics of subjects (n=8)
Height ~ Weight Age Career
(cm) (kg) (years) (years)

Mean 17875 71.63 208 10.05
15D 1354 1597 053 10.84

Values are shown as the mean+SD

2. A7 A=

2 ATddAE A 54 S48 A8 Quiy



IO5S cheiise] ST S 15Tt U FEt o1 3

357 32 U 9y

) ARE B4 24
B oA g3@ae A4, ARE S-S S48
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= ?i‘?"ﬂ/‘i«] ST Ql%—i(lmee joint) 24
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4. A8A

B oAFogA 238 7% AAK(Isokinetic knee
joint test)= SPSS-PC 12.0< &-g-3te] HARAER 3]
A= gkl AdiA e meu Jé?r rs L%a?iv}.
W FrMIAE EEFF

B7) Sjaf A2Es 228 4 ﬂlil(%BW)i H] w3

1997)° :1710}04 2 @%L AAE 60 /secsa} 240°/secoﬂ A, B2 2E(@AH) BFYE Lolrs] 9aA
A 7z L5§J(repetmons) HHEEE SRS Adstg = ATEY 208 RS vaskilth old &
. B dPME 27)% EAd 2 Relss A Azt dist AU AEIH7} 1EeE £
el —37%8}04(7303#, 2007), Het&EE Hueg W7k o 5 2R JIEA S oL E 2Eo| £10%0]
O R 60°/secoll Al 53] S-S Adaigla, 2o At e 7Bt w5 Wl AN 71EAE 32
Table 2. Isokinetic strength of knees in Park. G. W.
Extensors Flexors
60°fsec  240°/sec 60°sec 60°/sec  240°/sec  60°/sec 240°sec /6:; i‘il
Nm %W Nm %W WV W aBw Nmowsw Y IW o) (8)

(Nm)  (%BW)

(Nm)  (%BW)

Right
Peak 218 286 151 197 1082 145
Torque

140 77 101 477 629 49 51

Lett
Peak 190 250 149
Torque

197 978 1287

14 6 8 294 387 41 44

Deficit(%) 13 1 10

Nm : newton meter, %BW : %Body weight, TW : Total Work
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m. |+

1. PGW. 4%

PAF9] 544 (isokinetic) £ (knee joint) ¢
A A3, 53} #52] <87 Y v (bilateral balance)
Wb ASE A9 EY, A2 49, 60°/secol

$-=3} Z=o0] 247} 286%BWS 250%BW .2 JJr

} 1B%Z 20| thh &3 242 Yephga,

A (total work)& 53 #HZo] 247} 1425%Bw9}
1287%BW2§ FHH7E10%Z FZ0] tha w2 A
A F20 2 UERYTh 240°/secoll e 23 #Zo0]
77y 197%BW 197%BWEA 290171 1% 2 292
FFR7F Ao R YEitth S A9, 60°/sec
e 23 #Z0] 47 140%BWS 104%BW=A
FHH} 7% 2 2] Bo] &G AR YN,
TYF(total work)E  +ZFH  HZF0] 629%BW
387%BW°§ 2907} 38% 2 FHZo] mj$- o B

S UEtTh 240°/secoll A= 923 #Zo] 7z
101%Bw9} 86%BWOE 2517} 16%% £Z0] &
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Table 3. Isokinetic strength of knees in Park WJ.

29
i
T

oAl B HZ0] Tol Ut
o, o] ol T We 1
W % ok
1289 55 =4I¥(ipsilateral

g Bke A3e Avny, 93 £ 7
%, 60°/secol A $2 Z41H]7} 49%, 4* 2AH7E
4%2 95 2T 2TYo| P93 W Ao U

D, U0 s A S5 A} 51% 5 2
7t 4%E H9E BF 2290 Yol W AoR o
Epte. meb, o] H4e $2 ¥
7 #Z FTEA BF 22| Yo] 1
UERRIL Qlol, ofo tidt 28] Bk Fdo] a7
"o gk 4 ok

%0,
o F

ki
u féil
ko o rr
FU{J_uL
ool T
_@_‘—3‘{;_&‘.
F o
rd

2. PWJ. A

P 5% o(lsokmehc) % " (knee joint) &

=4 A3, $53 #59 297 ¥ (bilateral balance)
= WIek 23E Au, fﬂ%é«l 745, 60°/secol A]
= 923 520] 217} 331 %BWe 205%BW .2 #-$-H]
7F 10%2 FHZo] AAXNAM tha HLZd Anz
U, Y& (total work)> 33 3o 747}
1663%BWS} 1201%BW L. 2 2-$-0]7} 28% 2 #Zo0] 4
B8] W& FEOE UBNITE 240°/secoll A 453 2
o] Z¥7k 176%BWS} 170%BW=A] 2-9-8]7}F 3%=2 2}
dEE Ao yeyth 2499
60°/secoll A= 53 HZ0] 247+ 176%BWSF 179%BW

lN'

=
=
o

T=

Extensors Flexors
0 o o o 0 o 600 2400
60°/sec 240° /sec 60°/sec 60°/sec 240°/sec 60°/sec Jsec  Jsec
™ ™ ™ ™ (%) (%)
Nm %BW Nm %BW o %BW Nm %BW o
(Nm)  (%BW) (Nm)  (%4BW)
Right
Peak 20 331 117 176 1105 1663 176 47 72 587 885 53 41
Torque
Lett

Peak 197 25 13 10 79 1201
Torque

179 52 77 575 864 60 46

Deficit(%) 10 3 28

Nm : newton meter, %BW : %Body weight, TW : Total Work
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24 HH7H1%E F3¢ FF7F AR AAZ U5 A 933 #50] 47 B6%BWS 259%BW°E 59r
%1, 5YHtotal work) Tﬂﬂr 4% 885%BWSt  LHITE 2%E $-Zo] A HEF AR Yehty
86A%BWO.Z 907} 2% 2 = F @7} A4 A U (total work)> +Z3 #HZo| 747} 1311%Bw9}

OS2 YETL 240°/secoll A& —r—'ﬁr 5o 4z 1276%BW2.2 #-9-1]7} 3% 2 #Z0] AA AUl A T
72%BWSF 779%BWL. 2 2-9-H]7} 8% = ¢-50] ZAAU A Y2 FEOR UBNITE 240°/secoll M= 534 2
ol Tha W A0 UENITE webA, o] A9 2e- o —.L 7+ 191%BWS} 179%BW=ZA #-9-1]7} 5% 2 &
Z 29 dule AZEd 22N BT 43S Fu7t AARAE vegt =489 A
BRI 910, T 60°/secoll M FY&FO] FHZo A A +, 60°/sec°ﬂ*1% T3 #Zo| 47 134%BWe
B B eI §lol, o] ol o me B 146%BWZA 91017} 10%2 A -S| A o]
Fdo] a7ddy Hrhe 4 Yok R A2 Yehy, $Y%(total work) $52
Jg)a, 293 A2 55 =40H|(ipsilateral o] 790%BWS 861%BWLE 907} 8%=E =
balance) & #7135 AFE H¥HH, —°rf sHde A of uf-¢ AAAWNA w¢ W EAHS YER
£, 60°/secoll = = ZAN7} 53%, = ZAlH7} 240°/secol M= 534 50| 42t 86%BWS 86%BW

i
o
Jl}l'

60%E 5 FTHo| 43 e AS0Z e S8 H¢Z FHF AN E JEhET oA,
2400/56C°“’\1‘_ = Z2H7E 60%, HAZ AN} of A9 #4528 FPHIE ATHH SZHAA
46%% FH5Z5 BT 2TH] Bo] W2 Z0E Uy BT A 91363 HIS YERHIL 1o, o] ofd
. wehA, °] AgY 55 24HE 544 e 771 3 A& 751?_] A a7Ega Jrked ¢ ok
A 7 ‘:°ﬂ A BF AR O E go] BE3 Aow U a8y, 223 A2Ye] 5 240 (ipsilateral

BRI 27, /s E $EANE SRS balare) %7}? A%
¥ o H—aﬁ%& A2 e glo),

£ AYEY, $= 34 A
o 3t = <, 60°/sec°ﬂHE 2= ZAIN7} 52%, 4* ZAH7}

N2de) ny g aTHGT WA & Ytk STNE A35 R5 B2 493 e 02 Uy
1, 240° /sec AME +5 =AlHY }57%, #Z 240
3. SCW, A% 7} A% 95 BT 22| 43 we Jow
v w}aw o A%l B2 ZAME BE A4
SH%e] B4 (isokinetic) EHH(knee joint) 2H  EolN 9= 2odn 42 2oddy wE 2290
S8 2%, 5 459 <73 (bilateral balance) ol %é‘:—@ 0% vehta glol, ool ggk 229
2 W7k 43S Ang, 4289 49, 60°/seco]
Table 4. Isokinetic strength of knees in Seo C. W.
Extensors Flexors
60°/sec 240° /sec 60°/sec 60°/sec 240° /sec 60°/sec o A
[sec  [sec
0 0y TW TW 0 0y TW TW %) (%)
Nm %BW Nm %BW . Nm %BW Nm %BW . (
(Nm) — (%BW) (Nm) — (%BW)
Right
Peak 170 256 126 191 871 1311 8 134 57 8 55 790 52 45
Torque
Lett
Peak 172 259 119 179 847 1276 9% 146 58 8 5712 861 57 49
Torque
Deficit(%) 2 5 3 10 2 8

Nm : newton meter, %BW : %Body weight, TW : Total Work
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Table 5. Isokinetic strength of knees in So H. S.

%, Jrz 27}

49‘%&5%"i < AR gt

1L, 240°/secoll A -5 A7 }57%, 32 Z4I)
7}56%?;4— T 2ol ot w2 Ao
Ebgtth. mehA, o] A49 §F FAHlE BE AEE
dA $5 2 =

A M = <
Slof, ofoll thet E<He] B Fdol A
SV S

o] gol

5. UTH. A<

YA49] 544 (isokinetic) €4 (knee joint) T+
=4 A3, =3 229 T8 79 (bilateral balance)
2 Y13 AnS Avud, A2 49, 60°/secol
e 23 #2o] 2+7+ 316%BWS 307%BWO.E 2
$H7} 2% 2 FHZo] th HEF AFE Yey,
o) a2k,

A Ftotal work)> 53 HZo| 247 1714%BWS}
1277%BWRE Z-$-1]7} 6% 2 o] AAA A T
g £20 8 et 240°/secol A $23
o] 77} 176%BWS} 161%BWZA 287} 10%E

F 7L BAAWAN HFo] tha W2 AL
2 Uepsth 24089 49, 60°/secollAE 57 &
o] Z+7} 161%BWS} 164%BWE/\1 2917} 10%2

AAY -S4 o] BE3 A2 ey, $Y
3(total work) ¢=3} H=0] 915%BWSt 978%BW
O% FApH7F 6%E 30l AAAUAA Thae W

7_'
o= 33

Bt

) o}& JIN'

Extensors Flexors
0 0 o o o o 600 2400
60°/sec 240° /sec 60°/sec 60°/sec 240° /sec 60°/sec Jsec Jsec
™ W ™ W %) (%)
Nm %BW Nm %BW . Nm %BW Nm %BW . (
(Nm) _ (%BW) (Nm) _ (%BW)
Right
Peak 218 301 140 191 1105 1517 146 80 110 583 802 48 57
Torque
Lett
Peak 25 32 136 18 1178 1618 158 76 14 663 912 49 56
Torque
Deficit(%) 7 3 6 8 5 12

Nm : newton meter, %BW : %Body weight, TW : Total Work
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Table 6. Isokinetic strength of knees in Um T. H.

Extensors Flexors
0 0 o o 0 o 600 2400
60°/sec 240° /sec 60°/sec 60°/sec 240°/sec 60°/sec oo Jsec
™ ™ ™ ™ %) (%)
Nm %BW Nm %BW , Nm %BW Nm %BW , (
(Nm)  (%BW) (Nm)  (%BW)
Right
Peak 251 316 141 176 134 1714 127 161 76 9% 730 915 51 54
Torque
Lett
Peak 245 307 127 161 1277 1603 130 164 & 107 778 978 53 67
Torque
Deficit(%) 2 10 6 2 11 6

Nm : newton meter, %BW : %Body weight, TW : Total Work
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Table 7. Isokinetic strength of knees in Lee H. G.
Extensors Flexors
60°/sec 240°/sec 60°/sec 60°/sec 240° /sec 60°/sec o A
[sec [sec
™W ™ ™ TW %) (%)
Nm %BW Nm %BW . Nm %BW Nm %BW . (
(Nm) _ (%BW) (Nm) _ (%BW)
Right
Peak 25 32 137 18 1238 172 111 152 73 101 708 972 47 57
Torque
Lett
Peak 19 250 12 167 1161 154 2 15 6O 8 578 793 2 50
Torque
Deficit(%) 6 1 6 17 19 18

Nm : newton meter, %BW : %Body weight, TW : Total Work
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Table 8. Isokinetic strength of knees in Yeon J. M.
Extensors Flexors
60°/sec 240° /sec 60°/sec 60°/sec 240° /sec 60°/sec o AU
/sec /sec
0 0 ™w W 0 0 ™ TW (%) (%)
Nm %BW Nm %BW N Nm %BW Nm %BW N
(Nm) _(%BW) (Nm)  (%BW)
Right
Peak 61 256 107 170 89 1341 62 %8 39 63 292 462 39 37
Torque
Lett
Peak 17 262 8 140 A1 1189 & 14 50 80 419 662 51 56
Torque
Deficit(%) 3 16 12 27 -2 -30
Nm : newton meter, %BW : %Body weight, TW : Total Work
Table 9. Isokinetic strength of knees in Yoon S. H.
Extensors Flexors
60°/sec 240° /sec 60°/sec 60°/sec 240° /sec 60°/sec o A
/sec /sec
™ W ™ W %) (%)
Nm %BW Nm %BW gpy N %BW  Nm o %BW . (
(Nm) _(%BW) (Nm) _ (%BW)
Right
Peak 23 307 132 173 1258 1657 129 170 62 8 047 852 55 47
Torque
Lett
Peak 231 34 127 167 124 1612 117 152 71 2 47 852 51 55
Torque
Deficit(%) 1 3 3 9 12 0
Nm : newton meter, %BW : %Body weight, TW : Total Work
P BFEE YEth 240°/secol HE 953 2 oA 292 BF FTHo] i BEI 02 e
o 717} 63%BWSt 80%BWO.2 29017k -2%2A §- ual glom, ofd] tidt 229 1A FHo] A5 8
Zo] AHHE dlolu ta ¥ JoE Yeth TEGI Frhe 4 g
uehA, o Al #9528 d@vle ATE2 4
el Lot 240°/secoll A= ozt EAHHIE
e glom, o ol it A3F SHRY E [y, =9
dol g€t g 4 g
a8y, 228 A2ge 55 4 (ipsilateral 2 dFoAE Hollghw 253 A 882 tid o2
balance) & 715t A& AW RH, 9= &3 7 ZH: 5 60°/seco} 240° /secoll Al Zt 53] (repetitions) &<
T, 60°/secol A= 5 =414 7} 55%, &= =41H]7k A 2 & S stk SARE €

b e Ao U
= 2]

S51%% #9= 25 =2
W1, 240° /secol A
7} 55% %2 FH$-=
bk, mhebd, o)

2ol 4
£ 3% 24
B F2go

H%el 5

9]

H(knee joint)2A] 3| TEFS AA|(Newton-Meters)
o} At A (%Body Weight), %% #2] A tj %] (Newton-
Meters) 9} %] (%Body Weight), 3 241 8] (%Deficit),
383 ¥Z L8| (%Ratio) S AHESIH T o]EA ¥
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Association between Asporin gene and lumbar disc degeneration in
Japanese collegiate athletes

Min, Seok-ki* Korea Institute of Sport Science:Nakazato Koichi+Hiranuma Kenji Nippon Sport Science Univ.
Kim, Tae-whan Korea Institute of Sport Science

Abstract

Recently, aspartic acid (D)-repeat of the asporin (ASPN) gene was shown to be associated with lumbar disc
degeneration in Asian population. Our objective was to test whether the D-repeat polymorphism was associated
with lumbar disc degeneration (LDDG) in Japanese collegiate athletes. We determined ASPN polymorphism
amongst 516 trained collegiate athletes (341 men, 175 women, experience 8.5+3.5) from 7 different sports. We
separated FAM-labeled polymerase chain reaction (PCR) products containing the D-repeat polymorphism of
ASPN by size. LDDG was evaluated based on the signal intensity of T2-weighted magnetic resonance imaging.
By using logistic regression analysis concomitant with interaction term and the Wald tests, D14 allele of the
ASPN gene was associated with an increased risk of LDDG in collegiate athletes (Odds ratio (OR); 2.14, 95%
confidence interval (CI); 1.1-4.18, P=0.025). Also, the D13 allele is under-represented in collegiate athletes with
LDDG (OR; 1.86, 95% CI; 1.16-2.98, P=0.009). However, ASPN polymorphism was not a risk factor for female
collegiate athletes. We concluded that the ASPN gene is a significant risk factor for LDDG occurrence in Japanese
collegiate male athletes.

Key words: LDDG, ASPN, Polymorphism, Sport, Gender.

* minseokki@kspo.or.kr
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| . Introduction

Asporin (ASPN) belongs to the small leucinerich
proteoglycan (SLRP) family and is associated with the
extracellular matrix (ECM) in cartilage, meniscus and
several other tissues (Henry et al, 2001; Lorenzo et al,,
2001). The asporin gene locates within a leucine-rich repeat
gene cluster in 9q21.3-22 (Henry et al., 2001), spans more
than 26 kb, and contains eight exons (Lorenzo et al., 2001).
It contains a unique aspartic acid repeat polymorphism in
its Nrterminal regjon, which is a polymorphic region in the
gene with alleles that contains D repeats ranging from 920
residues (Lorenzo et al., 2001). The normal asporin allele
contains 13 aspartic acid repeat in a 382 amino acid protein,
and is designated as D13.

Previous studies have identified individuals with
Osteoarthritis (OA) of the knee have asporin alleles with
14 aspartic acid repeats (designated D14) in N-terminal
region. Kizawa et al. (2005) first suggested an association
of the ASPN polymorphisms with knee and hip OA in
Japanese subjects. Then, many studies suggested that
the significant association between ASPN and OA in
hip and knee, especially, in Asian population (Jiang et
al., 2006; Nakamura et al.,, 2007; Song et al., 2008; Shi
et al, 2007). However, the association has not been
replicated clearly in sequent studies in European
Caucasians (Mustafa et al,, 2005; Rodriguez-Lopez et al,,
2006). The association of asporin and OA seems
promising, but limited in Asian population.

Recently, ASPN D14 was shown to be associated with
lumbar disc degeneration in Asian cohort (Song et al,,
2008). The D14 allele was overrepresented in the LDDG
groups with odds ratios of 149 and 1.69 for the Chinese
and Japanese cohorts, respectively. Also, meta-analysis
in two cohort showed the D14 genotype was a
significant risk factor (odds ratio; 1.70, 9%% CI =
1.35-2.20, P = 0.000013) in dominant model. This result
strongly supports the D14 allele of ASPN as a risk factor
for LDDG. Furthermore, Gruber et al. demonstrated the

greatest expression of ASPN in the more degenerate
human discs in vivo (2009). Thus, ASPN D repeat
polymorphism is demonstrated as a risk factor for LDDG.

In this study, we focused on Japanese collegiate
athletes whose experiences are more than 5 years. We
hypothesized that LDDG occurrence may be significantly
associated with ASPN D-repeat in collegiate athletes
because athletes frequently suffer strong stress on their
lumbar spine more than general population. We
selected ASPN genotype, body weight, collision sport
and gender as a independent variables for logistic

regression analysis.

II. Materials and Methods
Subjects

All the subjects were trained Japanese collegiate
athletes and volunteered for the study. We determined
ASPN polymorphism frequency amongst 516 athletes
(341 men, 175 women, experience 8.5%3.5). Their ages
ranged from 18 to 24, and average age was 19.8 years.
The subjects participate in 7 different sports (Male
wrestling: 65, Judo 84; 55 males, 29 females, Gymnastics
73; 46 males, 27 females, Female soccer 51, Male
American football 56, Track and field 154; 100 males,
54 females, Swimming 31; 17 males, 14 females), and
in their sport for more than 5 years. Written consent
was obtained from each subject. Ethical approval for
this study was provided by the Nippon Sport Science
University ethical advisory committee.

Questionnaire

The physical characteristics of the sport athletes
(height and weight) were measured. Age, years of
experience, and genders were obtained by using
questionnaires. The body mass index (BMI) was calculated as
the body weight (kg) divided by the square of the height ().
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ASPN genotyping

Genomic DNA was extracted from buccal cells of the
athletes using cotton swabs. After cell preparation, the
samples were dissolved in 51 w1 of lysis solution (20
mM TrisHCI pH 80 containing 5 mM EDTA, 400 mM
Nadl, 03 % SDS and 10 mg / mL Proteinase K) and
incubated at 55 °C for 30 min. The samples were then
stored at 4 °C for later use. For polymerase chain
reaction (PCR), the primer sequences were as follows:
forward: FAM GICCTAGACTGGTCTTCTACACT,
reverse: TCIGAGCAATGTACAACICGIG.

The PCR cycling reactions, using thermal cycler (MJ
Mini, BioRad, California, USA), were as follows: 94 °C
for 10 min, 30 cycles at 94 °C for 30 s, at 64 °C for
30 s and at 72 °C for 30 s, followed by 1 cycle at 72
°C for 5 min. We separated FAMHabeled PCR products
containing the D-repeat polymorphism of ASPN by
size on an ABI PRISM 310 DNA sequencer (Applied
Biosystems; AB) against the Genescan-500LIZ size
standard. D-repeat polymorphism of ASPN was
analyzed using GeneMapper v 4.0 software (AB).

Assessment of LDDG

The distribution of LDDG was analyzed on the basis
of our previous study (Min et al. 2009).

Lumbar discs (L1 / L2-L5 / S1) were examined for
the presence and degree of disc degeneration. MRI
(AIRIS 11, Hitachi, Japan) was performed with a 0.3-T
unit using surface coils with a body coil in the supine
position. We modified the definitions of LDDG
presented by Pfirrmann’s classification (Pfirrmann,
2001). MRI evidence of LDDG was defined as decreased
signal intensity of the intervertebral discs at L1 / L2
and L5 / S1 in the T-2 weighted midsagittal fast spin-echo
images (repetition time, 5 000 m/sec; echo time, 125
m/sec). Any LDDG found was graded by the amount of
signal intensity and disc height. All MRI scans were
analyzed and graded independently by two experienced

orthopaedic surgeons who were blinded to the subject’s
status. The grading system for the assessment of LDDG
was based on the study of Pfirrmann et al. (2001).We
defined the grades 3, 4 and 5 as the LDDG group; and
grades 1 and 2, as the CONTROL group, as reported by
Kaneoka et al. (2007). If the athlete had multiple
degenerations, the highest grade and its location were
determined. In the case of any discrepancy in the grading
of LDDG between the two orthopedics, the disagreement
was resolved by consensus.

Statistical analysis

The ASPN genotype and allele frequencies were
statistically compared using the program SPSS 11.0
software (SPSS Japan Inc., Tokyo, Japan) and R (version
2.8.0). The characteristics of the athletes were analyzed
by the Student’s unpaired t -test or a one-way analysis
of variance (ANOVA) followed by Bonferroni s test for
multiple comparisons. Further, we carried out a y 2
test for LDDG and ASPN allele association. The
genotype specific risks were estimated as odds ratios
(OR) and 95% confidence intervals (Cl). Additionally,
logistic regression analysis was performed to
investigate the relationships between LDDG and the
ASPN gene as well as with body weight, gender and
collision sport. P> values less than 0.05 were considered
statistically significant.

II. Results

Physical characteristics and frequencies of LDDG

Subject characteristics and experiences of sport by
LDDG distribution are presented in Table 1. When the
population was separated with or without of LDDG,
height, weight and BMI of LDDG group were higher
than CONTROL group in male athletes (Table 1A). There
was not significant between LDDG and CONIROL
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Table 1. Subjects characteristics and experiences of sport by LDDG distribution

A. Male athletes
Age Height Weight BMI Experience
(years) (cm) (kg) (kg/m2) (years)
L?DG 199 £ 12 172.7 £ 7.0 740 + 15.6"* 247 + 43 84 + 36
(n=130)
COI\_HROL 198 £ 12 1705 + 6.6 68.01 + 12.2%* 233 + 3.6% 77 £ 31
(n=211)
** Unpaired t-test, P < 0.01.
** Unpaired t-test, P < 0.001.
B. Female athletes
Age Height Weight BMI Experience
(years) (cm) (kg) (kg/m2) (years)
LD_DG 199 £13 1598 + 6.0 545 £ 66 213 £21 95 +39
(n=61)
COI\_HROL 198 £ 1.1 1603 £ 55 539 £ 59 210 £ 18 96 = 36
(n=114)

There was no significant difference among the groups.

group in femmale athletes (Table 1B). The proportion of
LDDG was 381% in male athletes and 349% in female
athletes but these were not significant. We further
evaluated whether the occurrence of LDDG was
dependent on the specific sport. We separated the 7
different sports into collision sports (American football,

wrestling, judo, and soccer) and non-collision sports

(swimming, gymnastics, and track and field).

Association between ASPN gene and LDDG

Nine different alleles of the ASPN gene were

Table 2. Distribution of the D repeat alleles of ASPN in all athletes.

Allele
Group Number (%)
D9 D11 D12 D13 D14 D15 D16 D17 D19 Total
LDDG
All 191 000 308 (165?7) (5%92?7) 3UBY) 231 276 1539 103 32
Male 130 000 2(08) (14;7) (51556) 285 727 1765 1038 004 260
Female 61 000 1(08 (1114.15> (579?8) 12098 541 12098 51 0@©00 12
CONTROL
All 325 102 2(03) (12% (2163(;) 30 (46) 31 (48 53 (82 21(32 2(03) 60
Male 211 0 (00 000 (1?59) (62??1) 19 @5 16 (38) 33 (78) 13 (31 2(05 42
Female 14 104 209 (1%45) (éﬁ) 1148 1566 2088 835 000 28
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identified, corresponding to the 9-19 D repeats (Table the D13 allele was under-represented in collegiate
2). ASPN D14 allele was demonstrated to be associated athletes with LDDG (OR; 1.38, 95% CI; 1.0-1.9, P =
with an increased risk of LDDG in male athletes (OR; 0.049, Table 4B). Same tendency was not observed in
1.9, %% CI; 1.04-3.7, P = 0035, Table 3B). Furthermore, female athletes (Table 3C, Table 4Q).

Table 3. Frequencies association of LDDG and ASPN D14 allele

A. All athletes
LDDG CONTROL
D14+ 34 (8.9 30 (4.6)
D14— 348 (9L1) 620 (954)
P value 0.006**
OR 202
95%CI 1.21-3.36
OR; Odds Ratio, CI; Confidence Intervals, **P < 0.01.
B. Males
LDDG CONTROL
D14+ 22(8.5) 19 (4.5)
D14— 238(91.5) 403 (95.5)
P value 0.035*
OR 1.96
95%CI 1.043.70
OR; Odds Ratio, CI; Confidence Intervals, *P < 0.05.
C. Females
LDDG CONTROL
D14+ 12 (9.8) 11 (4.8)
D14— 110 (%0.2) 217 (%5.2)
P value 0.071
OR 215
95%CI 0.92-5.03

OR; Odds Ratio, CI; Confidence Intervals, P > 0.05.

Table 4. Frequencies association of LDDG and ASPN D13 allele

A. All athletes
LDDG CONTROL
D13— 154 (41.2) 208 (34.7)
D13+ 220 (58.8) 430 (65.3)
P value 0.037*
OR 1.32
95%Cl 1.02-1.71

OR; Odds Ratio, CI; Confidence Intervals, *P < 0.05.



46 AZX AO|HA H35H M1S

B. Males
LDDG CONTROL
D13— 105 (43.0) 155 (354)
D13+ 139 (57.0) 283 (64.6)
P value 0.049*
OR 1.38
95%Cl 1.00-1.90
OR; Odds Ratio, CI; Confidence Intervals, *P < 0.05.
C. Females
LDDG CONTROL
D13— 49 (377) 73 (332)
D13+ 81 (62.3) 147 (66.8)
P value 0392
OR 1.2
95%Cl 0.77-1.91

OR; Odds Ratio, CI; Confidence Intervals, P > 0.05.

Multivariate logistic analysis

QOur logistic regression model was constructed with

correlated with LDDG (Table 5). By using multiple
regression analysis concomitant with interaction term
and the Wald tests, we found that the weight (OR; 1.03,

five variables as shown in Table 5. LDDG was

significantly correlated with body weight, ASPN D14

95% CT; 1.01-1.05) and ASPN D14 allele (D14=OR; 214,
95%CL; 1.1-4.18) were significant risk facts for LDDG.

and ASPN D13. Gender and collision sport were not

Table 5. Logistic regression analysis

Group Crude Adjusted
OR 9%% Cl OR 9%% Cl P-value
D13
Weight 1.02 1.01-1.04 1.03 1.02-1.05 < 0.001**
Sex 0.87 0.59-1.27 17 0.982.95 0.059
Collision 133 0.93-1.9 0.89 0.59-1.35 0.585
D13 1.63 111-2.38 1.86 116298 0.009*
Sex : D13 0.75 0.33-1.72 0.4%
D14
Weight 1.02 1.01-1.04 1.03 1.01-1.05 < 0.007***
Sex 0.87 0.59-1.27 148 0.89-2.44 0129
Collision 133 0.93-1.9 0.94 0.62-1.42 0.755
D14 2.05 1.2-3.52 214 11418 0.025*
Sex : D14 09 0.28-2.87 0.864

*P < 0.05. *P < 0.01. **P< 0.001.
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Table 6. Wald test

Test statistics P value
D13 (Sex) 0.345
D14 (Sex) 0.170

Also, the D13 allele was under-represented in collegiate
athletes with LDDG (D13=OR; 1.86, 95%Cl; 1.16-2.98).
There was no effect of the ASPN genotype on LDDG
occurrence in female athletes (Table 6)

V. Discussion

In this study, we tested a relationship between
LDDG and ASPN D-repeat polymorphism in Japanese
collegiate athletes. The results showed that a significant
relationship between ASPN D14 allele and LDDG was
observed in collegiate male athletes. Furthermore,
the D13 allele of ASPN polymorphism also is
under-represented in collegiate sport athletes with
LDDG. Recently, it has been reported that the D14
allele is a common susceptibility allele for OA of the
knee in Asian populations (Jiang et al., 2006; Kizawa
et al, 2005). However, a Greek study suggested that the
D15 and D18 alleles might be risk alleles. In the
Japanese population, the D14 allele was closely
associated with OA of the hip and the D13 allele was
underexpressed in OA of the knee (Kizawa et al., 2005).
However, Song et al, found that there was no
relationship between the D14 allele frequency and OA
in the patients (2008). In addition, there has been no
association reported between the ASPN polymorphism
and OA in European Caucasians, including Spanish
and British populations using samples of total joint
replacement OA patient (Mustafa et al, 2005
Rodriguez-Lopez et al., 2006). The explanations for this
discrepancy include the following; a different genetic,
racial differences in allele frequency, environmental

background and sampling criteria. Thus, further studies

are needed to characterize the asporin protein
according to the D-repeat number. In addition, we
believe that our athlete cohort might enhance the effect
of ASPN polymorpism on LDDG.

There was not a significant relationship between
ASPN polymorphism and LDDG in female athletes
by using multiple regression analysis concomitant
with interaction term and the Wald tests. ASPN
proteins reportedly bind with transforming growth
factor- 81 (TGF-p1) and inhibit effect of TGF-p1.
TGE-$ is a multifunctional cytokine involved in
many growth processes, including cartilage formation
(Seyedin et al, 1986). The mutations of ASPN
attenuate their inhibitory effect for TGF- 8 and this is
the possible mechanisms why mutation of this
protein read to lumbar disc degeneration. In that
sense, it is not so surprising that these two different
proteins showed similar tendency.

Although the molecular mechanism of such gender
dependency is quite difficult, we think that there
should be key molecule in the TGF-§# signaling
pathway. Kizawa et al, demonstrated that ASPN
binds to transforming growth factor- #1 (TGE-#1) in
vitro and inhibits TGF- #-induced expression of
cartilage matrix genes and chondrogenesis (Kizawa et
al., 2005). TGF-# signaling is initiated by interaction
of the TGE-# ligand with two transmembrane
serine/threonine kinase receptors (type I and type 1I)
(Ebner et al., 1993; Heldin et al, 1997, Wrana et al,
1994). These receptors activate downstream signaling
through the Smad proteins (Heldin et al, 1997
Nakao et al., 1997, Massagué et al., 2000). Tompson
et al, found that SMAD 7 genetic variants was a

significant associated with colon cancer, specially, in
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women (2009). We have to further examine the TGF-
8 signaling molecules, but there might be a gender
deference in TGF- 4 signalling pathway proteins.

V. Conclusion

In summary, this study shows an increased
frequency of the ASPN D14 allele in collegiate male
athletes with lumbar disc degeneration. This result
suggests that ASPN polymorphism is one of the genetic
factors influencing LDDG, especially, in male athletes.
This gender specific phenomenon is similar to the
relationship between CILP polymorphism and LDDG.
Since both of these proteins intercat with TGF- §, there
might be a gender specific phenomenon in TGF

signaling pathway.
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A Study on Differences in Perceived Satisfaction of Physical Environment
of Dragon Boat Festival at Waterfront
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Abstract

The aim of this study was to identify differences in perceived satisfaction of physical environment of Dragon Boat festival at
waterfront according to the levels of participation and participates” nationality. For the survey, a total of 261 respondents who
participated in International Dragon Boat festival in Korea were selected by convenience sampling method. The instrument for
data collection was a questionnaire, and Principle Component Analysis (PCA), descriptive analysis, One-way ANOVA and
T-test were carried out to analyze the data by using SPSS 21.0. Finding showed that there were significant differences in
adequacy of stadium and transportation environment among the physical environment factors according to the levels of
participation. Moreover, foreign participants were happier with adequacy of stadium, transportation environment, and cost
benefit than Korean participants.

Key words: Dragon Boat festival, Sport event management, Physical environment, Waterfront
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Gender Comparison of Isokinetic Muscle Function and Torque-Position
Curve of Knee Joint for The Patient with Patellofemoral Pain Syndrome

R LI T A0
Park, Hae-chan*Jeon, Hyun-min Korea Armed Forces Athletic Corps
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Abstract

The purpose of this study was to investigate the effects of gender comparison of isokinetic muscle function and torque-position
curve of knee joint for the patient with patellofemoral pain syndrome(PFPS). 12 subjects(6 male, 6 female) had a diagnosis of
patellofemoral pain syndrome by orthopedic medicine doctor. Subjects participated in test of peak torque/BW, torque/BW at
0.18sec, Knee joint degree at peak torque, H/Q ratio, appearing time of peak torque, torque-position curve by isokinetic test.
The data was analyzed by using SPSS program, independent T-test with the statistical significance level set a=.05. The results
obtained from this study were as follows: Extensor peak torque/BW was not significantly different but flexor peak torque/BW
of male group was higher than female group. Extensor and flexor torque/BW at 0.18 showed a significant difference between
male group and female group. Extensor and flexor knee joint degree at peak torque showed no significant difference. Extensor
and flexor H/Q ratio showed no significant difference between male group and female group. Extensor and flexor appearing
time of peak torque showed no significant difference between male group and female group. The result of analyzing
torque-position curve by isokinetic test shows that PFPS was sightly and steadily higher than normal and PFPS peak torque
was lower than normal.

Key words: gender, isokinetic, patellofemoral pain syndrome
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Effect of Warm-up Exercise intensity on Energy metabolism during
Submaximal Exercise

P& =TASE
Lim, Tae-hong-Bang, Sang-sik Korea Armed Forces Athletic Corps
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Abstract

This study aimed to analyze effects of the warm-up intensities on energy metabolism during submaximal exercise. Fight health
male collegiate students participated this experiment. During submaximal exercise 40min at MFOEI, physiological and
metabolic variables were compared between two warm-up exercise and exercise periods using 2x8 two-way repeated ANOVA.
Also, paired t-test was used to analyze energy variables between two exercise(warm-up; 5min, rest; 3min, MFOEL 40min). The
results were as follow: First, in warm up periods, there were significant difference VO2, %fat, Fkcal/min, Tkcal/min between
low and high warm-up intensities. Second, in submaximal exercise periods, there were significant difference of VO2, RER, %fat,
Fkcal /min, Tkcal/min at low and high warm-up intensities Third, in warm up and submaximal exercise periods, there were
significant difference VO2, Tkcal at low and high warm-up intensitie. but there were no significant difference RER, %fat,
Fkcal/min at low and high warm-up intensitie.

Key words: warm-up, maximal fat oxidation exercise intensity
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A Case Study for The Psychological Skill Training Program to Performance
of Korea Armed Forces Athletic Corps Badminton Player

YF P FEASY
Lim, Tae-hong-Bang, Sang-sik Korea Armed Forces Athletic Corps

Abstract

The purpose of this study was to investigate the effect of psychological skill of training program to performance of Korea
Armed Forces Athletic Corps a badminton player. The effectiveness of the psychological skills training was evaluated through
the following methods: Positive Psychology Capital(PPC), Test of performance Strategies(TOPS) and Heart Rate
Variability(HRV), tournament score analysis, in-depth interview. For 6 weeks consisting of pre-training stage, training stage,
post-training stage. Psychological skills training program was categorized as relaxation training, self-talk, competition reflection,
attentional focus training. The result of that psychological training had improved Positive Psychology Capital(PPC), Test of
performance Strategies(TOPS) and Heart Rate Variability(HRV). In addition, according to analyses of the subject’s tournament
scores during the study period.

Key words: Psychological skill of training program, Positive Psychology Capital, Test of performance Strategies
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AYE HAE Aol tig @713t AZEF Y] <71%
583} A2 20 MR 9
The effect of short-term rehabilitation exercise on the pain scale and

muscle functions in elite Taekwondo athletes

ARE BT wA2-EHY A|aE2E
Kim, Hyoung-joon Guwanak community health center-Son, Heejung Center for Sport Science in Gyeonggi
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Abstract

The purpose of this study was to examine the effect of rehabilitation exercise training (4 times/d) on pain scale and isokinetic
muscular functions. 6 elite Taekwondo athletes with knee injury were participated in this study and we measured pain scale
and isokinetic test. Subjects performed 4-weeks rehabilitation exercise (isotonic and isokinetic). After the 4 weeks rehabilitation
exercise, pain scale was decreased (p<.001, 54%) and most of the isokinetic variables improved(p<.05). The peak torque in
extensor and flexor muscle at 60°/sec and 180°/sec were increased (p<.05). The total work done as index for muscular
endurance was increased in extensor and flexor muscle at 240°/sec(p<.01). Therefore, rehabilitation exercise is thought to be
beneficial for elite Tackwondo athletes with knee injury. These results suggest the possibility of effect of rehabilitation exercise
training (isotonic and isokinetic) on the knee injury theraphy.

Key words: knee injury, rehabilitation exercise training, isokinetic test, pain scale
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AT AEAA AN FH FAL TheT B
AG7F Bl oz Qs Blet

o AFE9] Ag7Ite] A713=H Bt 4
LR Atz QI3 22473 Fito
Z WE ARE Yol AA12 02 HZEH oY
g ey o R 250y A F9
SHAl HH AR T ASH A2 A&

I A3 B EHA 2 A E oA A7v % of
oAsHA Ha 1 A FollA ARl ‘C‘“@EJE}

AA AZFHA AN FE AHEHE FLHE 2
ZeHe el EYARE(OKO, Open Kmehc Chain)3} &
3 AFE(Closed Kinetic Chain) &5-2 A&t ©AE
22 I9E ANT 3 715H AR dESHA do
(Bartels, Lund, & Hagen, 2007, Cochrane, Davey &
Edwards, 2005). ©]¢} 2] A4 7H<lo|vt Egojurt
A IS s 254 Ak 544 259

=4 Aol T 5% A M4 O BARE A

sl B 23 Y 7 oie] BHEE

ROMoIAE £5¢ 583 4 gk B¢, £4o=
3]

Ash 2ol AR BFHT BULE
ES T

4&—[1:

O}mm

2M AF FAE 24

o] AAA #rt

a3y LS 24T F e 5 S
oj&d| AFLETe A HH S Fretd
A ERHCRE 2 71%Y 3EE ERT 5 %
(Mauer et al, 1999) ‘S‘—"»? =5 A HoAge A

b Ae) v T+ o &2 [¢) o
2 Aol ofg AdS $F ol Sxoltt

Ax, 54 AhldM AZEEY FHL S5 S
o I4E £E2 FAA 753 A F5E FAI
& 4 At A Fe|FEH o dAg FeE Ve R
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A& AU &8 ZFF0] 7hsetEE & 4 ot
(Thistle et al, 1967).
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359l Ao yee,

@, Huang, Lin, & Yang(2003)= 132 9] F-5%
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1. 7o
o] Aol e dPYE HAR A T FERE &
4 AGE e AFES U R St o] At
Ao AR H EAL ol <& 1>ol AAE o} 2t
E 1 oA AAE B4
A Height Weight
Group(a=6) ge eight(cm eight(kg)
W36 176:318 62.86+.27

2 @78 3 A%

XH%P Eﬁﬂol <4 ?%‘94?% Az Ao 5

Table 2. A& Ego]yd =213

Exercise item and intensity

FHEE Cycle ergometer 15min
Leg press 10repx3sets
One leg press 10rep*3sets
Leg extension 10rep*3sets
Leg curl 10rep*3sets
Leg ralsgbmth a 10second*15rep*3sets
Sy g SN
=44 Lunge 10rep*3sets
= Heel raise 10repx3sets
“Tweek-2week:
180°/s:15%3sets
Isokinetic 240°/s:15%3sets
exercise 2week-dweek:
180°/s:15%3sets
90°/s: 12x3sets
YT treadmill 5.0km/hourx15min

$FL WNBAGOR £F A3/ AN F 50
<& 25 0] A EdoYL AASGT AEY
BARIIE Pl BeE 7o

rlo

o] AFA %—%*é %%(CYBEXIH USA)2 457
&5 240° /5004 90°/sell o] 27174 2 7% BE
AT AZES AP

3. A% 8% &

473 e AZEG ol A3 Fo A7 AR
(Visual Analogue Scale; VAS)7F HAIE AEAE o] &
3to] FSAEE SIS AEAE 0304 103
o2 7450 glon FAA 59 FES 094
100] 22471 AojA] M7} EAES 3FHTh

4. 554 &

N,
off
i\

€

= 715 4L 54 AAMHI(CYBEX I, USA)
£ ol &ste] FEHE 7] Tol td A (knee
extensor) ¥} = (knee flexor)d Ay 2 Jui
g, 2ATY & ST e Ass
60°/sec} 180°/secoll A & 43] 9] T (peak torque)
SAs% 0. &5 240°/secol A F 15819 & 4F
(total work done)= 78385t

5. A8

o] AFlA 5% } = SPSS 12.
A o] g3t H L AFUAE 4
gold 3 A3 x Mi Hlal3l7] $fsted paired
ttests AEstglom A9 7MY FHTFES ¢
=052 AT

o
of
e
&l
a1
[

m. |43
1 AZEGY AY A-5 A% 39 W

AZee F A4 T2 24 A, 601+4.02
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oA 39312008 FF FFO]
YEFATHp<.001).
Hho} 24,

549745 = A3t
EZ AT o)y <T 30 AAR

¥ 3 FFAXY WHs

Before After P-

(M= SD) (M= SD) value
%% scale 6.01+4.02 3.93+1.20%** .001
<001

2 AZEd oY A& i $54 T 7159 wgh

AZEHY A T 275 Frte Ax, 554
27159 ol AN a3t et

£ 4 023 330 BF A2 (60°/sec ) W3

Before After P-
(Mt SD) (Mt SD)  value
2823 269.03
Knee Extensor A +05.01 D11+ 006
(%BW) 275.03 281.03
B on gy L
141.93 163.60
Knee Flexor A +28.60 +48 85+ 008
%B
(%BW) B 159.16 17811 o

+46.19 41,19
*p<05, A; involved side, B: normal

<& 4>f4 o] 4% 60°/secol A ZATH 85 A9
T2 (peak torque)- 238.23+05.019014 269.03+22.11

Ei 13% Z7htA o (p<05), &= ZZAAE
141.93+28.6091 A 163.60+48.85°.2 16% Z7+HAtH
(p<01). ©]9} 22 &4 TAEE =9 2l-F ol A
0y 37k ASAME 598 Hgto g fojg 3
< LERITHp<.05).

<& 5>9} o], 4% 180°/secoll A SA T &=
=9 ﬂﬂ}%é%zoo41+3922°lw 240.17456.89.2.
20% 57kt o (p<.05), #E =] Arﬂﬂeﬂoﬂ A
90.8122.00911 41 113.91+40.130.2 25%2] =& 7|4l
HYTH(p<.05).

mlo Prl f >

&5 7153 &5l g Aol (180°/sec) W3}

Before After P-

(M= SD) (Mt SD) value

Knee Extensor A iggg 12;42;97* 01
- -
Knee Flexor A 1932850 ilig 1931* 031
e B B o

*p<05 A; involved side, B: normal

I 6. 153} A5 3t F AT (240°/sec) W3}
Before After P-
(Mt SD) (M= SD) value
BT 280171
Koee Extensor - #66132  sgerores O
(%BW) g 0L 370919 001
46198 64590
101564 166471
Knee Flexor A #9744  £619.23* 001
(%BW) 173051 1900.76
B og119 5101 06

*p<.05, **p<001, A; involved side, B: normal

9] <& o>l Ao} o] ZAFY A aRE g
at7] Sle A4S 240 ©/secoll A A @3 = AT
9] ¥ Y= (total work done)E 2511.11+661.329] A]
2801718612102 11% F7+3t5 M (p<05), 8% 2
A= 1015.64+497 4490 A 1664.71+619.232.2 63°/
7t AT 9 AL EG oY AA & A5 85
60°/sec, 180°/sec, 240°/secoll Al ZA 3 MJE‘ L
F o)A AT FT BF F8 Aol YeER)
THp<.05).

re

V. =9

WA 71 A7 Hero] & SBAL Rgo) i
A g1 Yol et 5



dz|E e M=pol| Cis

Eb[Ziel MEEzoldo] 2rIs a2t AAH S50l ojxl= I 89

EEOHOME %%*é %7 %— %7}% %611 w47
Ask 29 ofgtstel w2 #HAS Hud I
(Pua, Liang, & Ong, 2011).

Ao, Wd &40 Qg sfAZH o] B3
ofFA HH o]F SWHGOR o|PE £ 97|
ol WAt Hagke AF7IME A A7 &
AL F UEE sljoF dh(Carpenter, Carpenter, &
Peel, 2006; Pua et al., 2011).

A7 W8zl FEHE &4 553 75 35
of a3 A $FOEE AR, AT LT,
TEEE 50l Stk 01%01]/\1‘: A& %%—"c B
?&@%&% 7H 5

%E}(Tagessonetal, 2007) ’éxﬂ T i S e
S A T2 ks W 2AAE &S &
AR 5] Agom J‘Vé_«] S FAs] W&

] ;‘qe;ﬂ OEOEH

o] AFolAME 54 %%
!_: Ul 1:1-?5] }\} ‘:zug

4 HE A
Edoly Z2IdS 437 AW F B35EH 2
75 BT A7) FaATA, BAE 4
o 477 ABEH YL B39 Fast W oRE
o 2% B4 L8 HeiFS

LENSE RO & FEY LEATY 1R
F0% BAe 2559 A §52 AaAE How
A%A B2 7719 Az B ohye} B, S5
2 AR 209 BANAE Yol Aow &

24 ThBlackburn, Qureshi & Amirfeyz, 2011).

ALEHG AW & 601+40201W 393120
OS2 35% frefsiAl ﬂiﬁ} ol ¢ A+
A RuH &4 $eA s g 55 9 2 7T
AR &xel 2 wete] AzothAARE 5, 2010;
Mauer et al., 1999). 53] 737|¢} £ Hujgh we] &
FhoF k= ArEdA @71t AZEH oY a3}
Uehd A& uf$- 9n Qe Aotk

EC_??} Tg /H 24;3;]712 }7331]_0“/\11: EHuuo

£ 71 €34 A g J‘J/} EJJr o AgdE 49
S Bt Maurer, Stern, & Kinossianet, 1999;
Gir, Cakin, & Akova, 2002).

AFE9] FAfo] WAE 329 V)5 Wrte A
Ao AWRH AT FT HhEH(60°/sec)ollA]
7Y} 13%, 16%4 7kt o 25 180°/secoll A&
Y7} 12%, 5% 571t 24 240°/secoll A &
A T dFE 839 A2 F2oAA 47 11%,

63%% o3t FE Ui 53], 59| 29
oA AR F2o] o Be % }* HAFYE
b, +5Ng A 275 37}011/‘1 A5 229
Qlefo] Ao Hlg) o 2 FF ‘/}F/Moir% EET
g Al FE EAFEE S8 7IE A2 959
TE HHEH O At HlwA F2Y Aol A
a7t Hol e Aoz Hln

3, EEANY T 60°/secoll A
o HAYZY wwAA, A
260.03Nm) 7 22(712: 178.11Nm, %é; 163, 60Nm)4
SR A2 4%, 9%9 Akolg BT ©
o AGEYo|YL A &4 Sle A5e
SF 3 HE S At o= A ZEE Aol

£ Hagd
5Tl %
FZFEAA )5 ﬁo}‘:} AA sA Y Htel A
HEAFFZ HIS] &33P (hamstring muscle)®] &

___i

=
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SHACN
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o] 60%clshz Uenta oFgk 2o Qls) ¥

4 Rojo] ¢4 ekl 4t Yamada et
al.2001)¢] A= T% o) AFAH A A
23 3 F29 2EItS 1,]3} thoksl Edoly

rfl
ol m
5
>_,
g

JENECLE TR 1
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Construct Equivalence and Latent Means Analysis of Social Support
according to the Gender of the Elderly Participating in the Sports For All
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Abstract

The following were the purpose of this study. First, whether social support construct change of factor pattern with the males
and females; testing configural, metric, scalar invariance. Second, it was to find latent mean difference between male and
female using latent mean analysis. The elderly 298(male 139, female 159) were participated. The data from this study were
analyzed using SPSS 19.0 and AMOS 19.0 for multi-group confirmatory factor analysis, latent mean analysis, and chi-square
test. The summarized results of this study are following below; First, the configural, metric, scalar invariance, and variance
invariance were satisfied for multi-group confirmatory factor analysis. Second, according to the latent means analysis result, it
revealed that the latent means of the material support was statistically significantly, and the male elderly was upper than that
of the females elderly. Additionally, when it comes to effect size was medium effect which emotional support factor was .264
and material support factor was .613.

Key words: latent means analysis, social support, elderly, invariance
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BINUGT ARA] ARDEF §Hol A5HZe] mAE 47
The Effect of Instructor’s Leadership Style on Athletic Satisfaction of The
Table Tennis Player with Disability

AWY dageleTys - duF aRAgsta
Kim, Byoung-young Korea Para Table Tennis Association*Han, Min-kyu Korea National Sport Univ.
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Abstract

The purpose of this study is to provide type of effective instructor for the table tennis player with disability and to provide
the basic data to improve the athletic performance in para table tennis. The subjects of this study were 149 ping - pong players
who participated in the 36th National Para Games. For the analysis of the research, Leadership Scale for Sport(LSS)
questionnaire and player satisfaction questionnaire were used for the survey of the study. The analysis of the collected data
was performed using the SPSS 21.0 statistical program, And regression analysis. The results of the study are as follows. First,
player satisfaction of table tennis player with disability as a athlete showed statistically significant correlation with training and
instructional behavior, democratic behavior, task satisfaction, and social interaction satisfaction except leader satisfaction.
Second, the instructional style of coach to table tennis player with disability showed positive effect of social interaction
satisfaction, total action, and positive reward behavior, but there was no significant difference in task performance satisfaction.

Key words: Para Table Tennis, Leader, Instructional Behavior, Player Satisfaction

* mkhan@knsu.ac.kr
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The Effect of Psychological Happiness and Satisfaction of Marine Sports
Participants on the Intention of Re-participation and Mouth-to-mouth
Intention
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Abstract

The purpose of this study is to provide basic data for the activation of marine sports by exploring the psychological well-being
and satisfaction of marine sports participants on the intention of re-participation and word-of-mouth intentions. A
questionnaire survey was conducted for 195 participants. The following conclusions were obtained. Firstly, psychological
feeling of well-being of marine sports participants showed a positive(+) correlation with satisfaction, intention to
re-participation, and word of mouth intention. Secondly, the psychological happiness of marine sports participants showed
pleasure - seeking pleasure as a factor affecting satisfaction and word - of - mouth intention, and pleasure - seeking pleasure
and self - fulfillment as factors influencing re - participation intention.

Key words: psychological happiness, marine sports, satisfaction
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Kinematic analysis of pelvis side lifting technique after grabbing chest
for Greco-Roman style wrestling
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Abstract

This study is to examine the peculiarity from kinetic analysis on pelvis side lifting technique after grabbing chest for wrestling. Moreover, the
purpose of this study is to grope for smoother movement and followings are the results. 1. Using elastic force is effective for P1 and P2
position when grabbing pelvis and at P3 position center of mass must be balanced for throwing down. Then at P4 position, the movement
must be faster and quicker. 2. Center of mass is tilting to left hand side after grabbing chest to pelvis, and center of mass must tilt to left
hand side step by step while throwing down the defender. 3. Center of mass must be stable while lowering and center of mass to forward
then balancing out lower body to do right technique then center of mass will eventually end up forwarding. 4. Center of mass should be in
lower part and should get close to defender before starting the technique and center of mass must go upper in steps of throwing down the
defender. However, center of mass can not be in lower part while throwing down. 5. Velocity of left and right hand side for center of mass
must be quick to move center of mass to left hand side and right before throwing down, velocity of left and right hand side be extended.
6. When grabbing pelvis, velocity of back side must be fast like snatching something, then rotate fastly to right side, however, the velocity
must be stable and suitable for different kind of situations or else the defender could be able to counterattack. 7. Velocity for lower and upper
part must increase to measure out the power equally and right before throwing down the defender the velocity must be slower then must
check the right time and bring up the velocity level. 8. Knee angular must be in state of extension when lifting the defender and when
throwing down the defender, knee angular must stay within 120 degree while using the most strength. Angular for trunk must not be
horizontal to the surface.

Key words: kinetic analysis, wrestling, center of mass
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10sec 10sec. 10s T2
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