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Impact of rapid caffeine intake after short-term creatine intake on elite
splinters’ isokinetic and anaerobic power capacity

AFH - 274 - AT FRAL
Yeom, Dong-Chul + Cho, Joon-Yong * Lee, Jung-Ho Korea National Sport Univ.

89k

Boodqs dE $4 B A5 oS tido g o 77k aglolel 43 & FA 7hd ARt $EFdsEd nxEs Yas
B8tz skath o] S 98 AFEL A7|EE CON I, CRE+CAF ¢, CRE+PLA J9o g FHEste AFo) Arlatyon,
o)A Aol }e a2 Ao wjAslr] el 17Y 7+ washoout 717+ FoUTh 5U7He] Fdobel AH & 6ol 74H(E-S
Q1R E AT 243 0% Fofl T4 42 QAL T GYAAE AASAT AT ES B4 A, AF, BMI,
AR BMC, AA &S %J%{Poﬂ EAHOZ F93 Aol Uit AAWHE EAZOZ {23 Zpo)r} 9o, CON
F{etoll Hl3) CRE+CAF, CRE+PLA ATl 5 3713t 2102 Yelydth 4, 544 o8-S 243 4, &34 e 9%
A28 A= FAHORE g Aol7t AgAL T2 dEq A= Mﬂ‘“"iﬂ QEZNZ 3

(<3
= NI

_|_,

A BAHOZ §rol3 Aol Qisic. B2He] L2%E Arishol 4 CREFCAF Aol Hs) CREPLA HuolA] A4 02
FoJ37 4ot ACE VBT 959 49, BE $BolA BALOR ol Aol Itk ¥ 544 2T A3,
N2 229 BE F2AH BAHCE 3 Aol hehbA Gioith AV, FA2A 39S AR A3, ZE PR
BAZ0R o3 Aol Yt o1¥e) Ao F B 0, v /3 Fold HH ¥ 34 A HAE LEFYE
QL A e AT BTk SA% ol 4F F 34 712 44 A ErsEel 2k A teg
wehA] AR ST AR 248 FhH o AR o gt A%E 9L Ae Aoz Agad

Abstract

This study aims to analyze the impact of the rapid caffeine intake after short-term creatine intake on athletic performance with nine elite sprinters.
For this purpose, athletes divided into a CON group, CRE+CAF group and CRE+PLA group by the period participated in experiments, and in order
to exclude the effect of the previous treatment to the maximum, this study put a 1-week wash-out period. 2 hours and 30 minutes after they took
in caffeine (or placebo) on Day 6 after creatine intake for 5 days, an isokinetic leg strength test and an anaerobic power test were conducted. As
a result of an analysis of body composition, there were no statistically significant differences in weight, BMI, fat mass, BMC and body fat ratio
among the groups. There was a statistically significant difference in fat mass, and it turned out that it increased in both CRE+CAF group and
CRE+PLA group as compared to the CON group. Second, as a result of analysis of the isokinetic leg strength, there was a statistically significant
difference in the average power of the left extensor in the knee joint, but there was no difference in the other items. There were no statistically
significant differences in all items in the right extensor. On the right side of the flexor, there was a statistically significant decrease in the maximum
power in the CRE+PLA group as compared to the CRE+CAF group. On the left side, there were no statistically significant differences in all items.
As a result of measurement of the isokinetic leg strength of the lumbar joint, there were no statistically significant differences in all items of the
extensor and flexor. Third, as a result of a test of anaerobic power, there was a tendency of increases in all items in the CRE+PLA group as
compared to the CON group, and there was a tendency of decreases in all items in the CRE+PLA group as compared to the CRE+CAF group, but
there were no statistically significant differences. To sum up the above findings, it turned out that rapid caffeine intake after short-term creatine
intake did not affect athletic performance. However, there was a tendency of increase in athletic performance in the rapid caffeine intake after the
creatine intake. Therefore, increasing the number of cases and additionally making objective measurements could obtain a meaningful result.

Key words: short-distance athletics, isokinetic muscle power, anaerobic power, creatine, caffeine
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(Tarnopolsky, 2010). A ©7]7k<] Eiﬁﬂ o1&l (Creatine;
CRE) AF = &5 W Faold AZFE 15-30% 371

ANE a low Agotdl <4k (Phosphocreatine; PCr)
o A< F7HA ATPPCr A2’ 93t ]
TEe PPNL 4 Ao BRugu Jok(hEs,
2003). 100m Z&71& HAAE 29 E AFE 47
Z oyA FFL FZ ATPPCr A2w], 23 e
3l FuH7] "o, Zgotd Qe & W
< 100m B2]7] $F 9ol $83 olvA $53U4
ol B3 Abdoltt. Aot BEAl A37F GAIRE
AREY FHAA A7 Fol Yehpthe Bal
(Hespel & Derave, 2007; Wiedermann et al., 2001)7}
AR, 25 W & Aol 52 SVHRsAE
=Tl 4718 Fol YEhA Fgtthe R Al(Finn
et al,, 2001; Odland et al, 1997)7} Itk &, A& At
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A O B A7 A HooF & Aot
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Xl@.«l e F7PIIGE Aot

ofell A 7hu|Rl} A

F50] 240) 24 93

g 3 2lol= 719

He

FrofsiAl "*@Q i’iﬁh- Husoltt 28
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5 Z7t 5ol ANEIL ltiMagkos & Kavouras, 2005).
oA g FhuRlel thek Aute AT A3So] HuH
I 71 kAR FhEQle] Aottt HEe] &5
50| Bol Adeshs 83 HaAloth HZ 4t
24 5 FEHAA 7P Agotrle] dl =AY
§37Jr% F0|7] 8 FAlol AHsks Agel S7tst
T YHOrmsbee et al, 2013; Smith et al, 2010;
Spradlet et al, 2012). o]¢} & A7} °|7],—;- 21
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AEe e BEA9 7tclo] e SR AHE 212 SciFit(Scientific Fitness, USA)AFA Zojah= <
Agstgon, TAAH] M dojuA] GEF o & 099%9 7HF FE e AFS ARSIt Aot e
Aot AFA7F Aol d7ef F23 At e A 5U7F 8HF 438)(oR AL 5, HAAAF &, AYAAL 5
aion, dree 49t TAME AT F 43 30:2, AYAAE 5 2/ ZhH AHsl e, 18] A3 Al 5g
o Z7kstgeh. # & 9 0g& A= st 7H9)2 3mg - kgl

S 2 200mlo] 8431 HASHE B9 9oke 71
2 FATzIg Q1 4 Al AP o] AR B 3 mg - ke 1S
T PECL AT

7 a7t APEe T e FHY A9
IR RREE- T2 AYs AgSolA 283 .
;;: A3} == A o}ﬁit} FEIA 287 4 AFAR

3
JEL DRI S D orl, 4

& BTN AIT LA AU UL ol 12 Qe Adiab) ol L5 Washou
B T Atk BA AR ZEolE] AFYS /e Bk A Fdoele 5UT HAR 7, 624
creatine monohydrate(General Nutrition Corporation, He
USA)Z & 220 P2 3 AFE AHgstslen, 71 A& AFEH o meh FAF(CON), 2 lO}E‘H}Jﬂ"'

29 =4 7 T ¥ UE AR 3= 9 Hs
o FHE5: Jogging 54 and Stretching
ZEE 4 0% g3 2ElE AF 10m7k 63, 30m7ks
4 7y 295 | o F &% Start 10m-6, 30m4, 50m2, 100m-1, |43], 60m7H: 23], 100m 7H45 18] 244 &
i Full speed 150m - 33| 150m & 29| = 33] A4
o Ae&%: Situp and Stretching
o | Jogging STl and Stetching g oe oga Beole gAY
Wﬂq" > 2102 . . WMEAE D2yl ¥E olAE HWAHZ
3 ik o F &%: Plyometric Box Jump Training 53 §] SAE 9 Hur dles Sdm) 10015 0]&
HZH P | 33set & Hurdles drill Jump 10H 33t | 3700 o5y HeAm & 38aHE A
o Ae&%: Situp and Stretching = ==
o FHE5: Jogging 54 and Stretching
s | E2IEE ) 02 AeF & 29EE 00mE 363 Ho|2~E 53
T AEATE | 0 3 &% Full speed 300m- 53] (36"-5rest) | AA (13T AA F 587 F4)
o Ae&%: Situp and Stretching
o ;@(;2]%%: Jogging 5819] and Stretching AY) 28 WT(Bak Squat, Bench press
= . iy . |Power clean) 1RMS] 70%% 68, 80%% 43,
5| Ao 29 | o F &5 Weight Training 1RM 6-4-2-13] 98;\15 ; ie]an)loo‘y—Lj] 1 §]0/q1 5(6)[?1 H?O_?{ 5 102
50m Bounding jump - 103] /\,:]“ ’ o = e
o Ae&%: Situp and Stretching =
o FHE5: Jogging 54 and Stretching
= Hoj 2= 0% 2EE 2 o) 27)E 100m
" 24 o F &% Start full speed 100m Time Test | 73715 274
o A&&%: Situp and Stretching
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(CRE+CAF), Z#|o}el+$] HCRE+PLA)Z T8}t

(%}

. SRR

AAT &3

AR AT A% - AFA(DS102 JENIX, Korea)
BHIE ARt 24 z‘f}cﬂﬂr. AA TR ZHL ©]
A XA Z47](PRODIGY, GE Medical System
Lunar)E o35t £ A4 24T &5 A%

—
=

A A A 4 (body mass index; BMI), A2 W& (% Body
fat), A A" %H(Body fat mass; BEM), A% %(lean body
mass; LBM)oIt}. AA 734889 S48 A 24 H
tigtael A o] Foixlom, dck WA} 7HH & B0
Z gostal g9 HolEd F4H 3AE skilth

2) B54 2B AA
T4 282 GMIHUMAC QO, USA) A& o]
53 A5 AT ES F0Ye] A

29 AABNAT, ST AEEE 180 fsec, &
RO AEEE 60 fsecd] FHEEANN Hrf2
242 9i3te] 53] 24 AT 24 4 334 @
&2 53 9P A 944d 4 AES g
o A% s A Ak DA B3 ddese
HABGIT, 28 Nme ekl o), 24358 4y

%2 (peak torque; PK), ZtH-¢-8 9] AFH](peak torque
% body weight; PK%BW), %% 2] A% (total work
% body weight; TW%BW), %3] || (average
power % body weight; AP%BW)Z 3}t

F 2 AAFA AelHF A

117} (Excalibur, LODE, Netherlands) 4] 4] 303
e 2 Adess ANES 3= 9

A BaaA $5%5Y

=4
150-160 beats/min A== 24+ 4
H

s 358 A= F4L A ¥ L ANE AP
SEREE AFE 0075kpE 3G oH, PCo} 94
NolZ =rlel Ao 027 AREEE AAE

& 3l F25%(total work), %73+ (mean power),
)29 (peak power) I T ZA (% fatigue index) S
Holg 2 &8kt

5. A8AT 2 By

FHY A8E PSS 180 TEIHEG o5t HF
(Mean)?} 32} (Standard Deviation)S AHE3F4I T

HHEZA U A& AAEoF shAI R 229 F7]
7} 107 RFe.2 v 24 W2l Friedman A& AA8)
Rom, AFAZE Wilcoxon signed rank tests A4
s} 335] AH| o] 22 Bonferroni 52410l 23] 7)E
A ua A FY5eFEL 001672 BAsH AASATh

m. |43
1. AAT7AHe W

dE A §4AFY AT tg A=
<3 2> AAE vpek 2k AlF, BML, AAWE, AA
w2, BMC, A A W&ol ti3) Friedman 23S AA¢
A3}, A%-& CON ol CREHCAF, CREPLA 3 tho]
A Zashe A3 ASAT SAZHCE Fog Aol

T AMAA
AT} AALFE CON o] CRE+CAF, CRE+PLA

CON CRE+CAF CRE+PLA 12 df P
A ZF 704+4.17 71.613.62 71.95+3.96 6.889 2 032
BMI 20.82+1.28 22.93+0.88 23.03+0.97 3.706 2 157
A A e 6.74+1.36 6.42+1.50 6.57+1.20 2.667 2 264
A A e 60.48+4.12 61.92+3.63* 62.13+3.56% 8.667 2 013
BMC 3.24+0.26 326025 3.25+0.26 2.667 2 264
AASE 958+2.03 928+2.18 912+1.64 4171 2 124
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AdolA S7keke AL AAAT FAH R fo@
Aol itk AAFFAAE FAH R fo Aol
7h A8{h. 53] CON etol] HIs| CRE+CAF, CRE+PLA
AdelA 2% 71 AR Jeigth AAYES
CON Fthe] CRE+CAF, CRE+PLA Fgol|A] 743
B AAAT FAHLE frolF Aol [l

2. 54 =84 A

W &4 4249 ARE 243 29
3>l AAE vie} 2} AEH 22&%2
oA FAHLE FoT Aol
AolA FAHLE o3t Apol7} § Oit} At
7}, CON Heholl Hls] CRE+CAF 3t A 54|
FoHA F713 Aoz yehyt 228 2
Aol A FAHCE Fo7 Ao|7} A%lom, A

%3 &84 544 429
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GFollA AL

<E 4>°ll A A= H}Q} 2,

= A CON Fthol| HI3] CRE+CAF %
Ao, CRE+CAF ol ]3] CRE+PLA
e AT A

.

= Aglo]
qne
Hol

i=4
i

A2y

N S |

AZ4A3}, CRE+CAF o] HI3] CRE+PLA el
ﬂl@ﬂi T Zad A o2 eyt 9
O {5k Aol ¢l

A% SAHOE T

4%4 WEE Yoju

F 5> AAE
]:]E]'Oﬂ H] oH CRE+CAF

o v l
Knee 180°/sec CON CON+CAF CRE+PLA x> df P
PK(%BW) 212.78+26.96 220.22+30.17 220.67+35.04 3813 2 149
Right TW(%BW) 2250.00+332.99 2324.56+389.57 2315.44+350.21 1879 2 391
Extensor AP(%BW) 413.33+54.34 426.89+69.60 428.33+69.08 3.250 2 197
PK(%BW) 211.67+25.12 230.33+21.10 217.78+16.95 5.688 2 058
Left TW(%BW) 2200.004227.74 2410.45+260.63 233244+204.69 6.727 2 035
AP(%BW) 408.33+49.85 451.89+37.85' 431.22+39.52 9.515 2 009
PK(%BW) 141.67+1545 153.00+20.07 137.3321.07* 8.000 2 018
Right TW(%BW) 1533.00+220.48 1697.78+224.63 1462.22+274.06 5.636 2 .060
Flexor AP(%BW) 290.56138.80 308.00+39.06 278.78+43.91 5.636 2 .060
PK(%BW) 140.33+21.00 143.00+19.67 135.33+22.95 2.000 2 368
Left TW(%BW) 152844422754 1550.114253.10 1441.44+207.91 4.061 2 131
AP(%BW) 282.44+46.73 292.33+43.60 271.33+3841 2.688 2 2601
PT: Peak Torque, TW: Total Work, AP: Average Power
“Significantly different from CON group, p<.05, “Significantly different from CRE+CAF group, p<.05
¥4 959 544 489 2y
Trunk 60°/sec CON CON+CAF CRE+PLA x> df P
PK(%BW) 292.11+49.83 314.11+62.52 313.00+73.29 3.765 2 152
Extensors TW(%BW) 1679.56+207.59 1726.89+269.62 1706.89+309.67 1273 2 529
AP(%BW) 227.89+29.15 235.33+37.58 232.33+40.63 706 2 703
PK(%BW) 335.22+39.52 391.56+47.14 375.22+67.66 0.438 2 040
Flexors TW(%BW) 1706.67+303.06 1912.89+287.72 1847.67+407.66 706 2 703
AP(%BW) 235.89+37.17 260.89+35.27 259.89+47.05 3.059 2 217

PT: Peak Torque, TW: Total Work, AP: Average Power
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CON CON+CAF CRE+PLA X2 df P
MP 706.22+38.70 733.44+47 58 740.89+41.37 6.353 2 042
PP 829.11+47.12 895.33+48.53 883.11456.53 7750 2 021
TIPP 7.24+0.81 756%1.82 6.87+1.09 1.000 2 607
PK/kg 12.14+0.56 12.58+0.51 1247+0.38 6250 2 044
MP/kg 10.33+0.51 10.36+0.44 1046+0.32 1.879 2 391
Fatique 12444293 17.26+3.92 14.03+2.76 9176 2 010
Total Work 21186.67+1160.90 22003.33+1427.45 20226.67+1241.24 6.353 2 042

MP: Mean power, PP: Peak power, TTPP: Time to Peak power

A S7kske Aee] A oM, CRE+CAF ol H]
3 CREHPLA AT ZHAshs 432 AAAT 5A 4
o2 Fo¢ Aol= ANTh

V. =9

AA T35 thek ke by o2 ]tk
e 8s Wrkehed glof 71RAH ARE AT
SEAFNA o} AAFI R BAL A%

AR FFo] Edold W< A3t 7

shedl lojA 7|2A 82 E-4-8th(Norton & Olds,
1999). 53] & ATl H5EolA AFst F#olel
745, 248, 2 2 AFE 37H4717] ol (Rawson
& Volek, 2003), Z#o&l AF | mh& AT EY
H3lE A EYTh gk o gyold AF e A ¢
e Z7M17) Wl A5 $77F JERA| g
(Cancela et al,, 2008), <E 2> AAIE ZAAZ A 74
oA A, BML, AAEE, AR L BMC AAEE
A AA LA AR FAHORE o) Ao 7} Ui
olg g Ap= Al FA YA} A4} T Z2
J%o] Y vz Ao AT A A
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A F7Veke 7ol e, AALFL AAYES
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o,

g, AT QXL nE JEoM BAHE &
ogk ol gl &L HFu oM FAHoR
g akel7} Atk AREASAT, CON 3t Hl
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Perceptions between a physical education teacher and student in an
intramural league within a school sports club
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Abstract

The purpose of this study was twofold: to analyze the process and results of inducing an intramural league in a school sports
club competition, and to study the perceptions of faculty and students that took part in this league to enhance school sports
club activities, establish a sound teenage peer culture and ultimately prevent school violence.

In order to achieve the purpose of this paper, a case study was conducted on an intramural league competition held for 360
second-year middle school students. A total of 17 participants took part in the case study: three faculty members(discounting
the researcher), ten male students, and seven female students. Data was gathered through in-depth interviews, participant
observation, and collection of prior studies and analyzed through inductive content analysis. In order to enhance data
reliability, participants reviewed the data analysis, colleagues provided discussions, and other diverse approaches were utilized.
The results of this are as follows. First, perceptions of the intramural league among participating faculty were categorized as
positive and negative. Second, students’ perceptions of the intramural league were categorized as positive and negative.

Key words: physical education teacher, junior high school student, Perceptions, league within a school
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Abstract

The purpose of this study is to investigate effects on the physical fitness and spine shape of general female university students after
8 weeks Pilate program. The subjects are 14 female university students and they were classified into Pilates training group(n=7) and
control group(n=7). The program was performed twice a week for 8 weeks. Physical fitness, isokinetic strength, spine shape etc. were
analyzed as test variables before and after the program. As the result, of flexibility and muscular endurance were shown. As the
analyzed result of the difference of isokinetic strength, there was the significant difference in isokinetic right knee flexor muscle
60°/sec in Pilates training group. There was the significant difference in isokinetic right-left knee extensor muscle 180°/sec and
isokinetic right-left knee flexor muscle 180°/sec in Pilates training group. The significant difference was shown in isokinetic right-left
knee extensor muscle 240°/sec and isokinetic right-left knee flexor muscle 240°/sec in Pilates training group. There was the significant
difference in isokinetic lower back flexor-extensor muscle 60°/sec in Pilates training group. There was the significant difference in
isokinetic lower back flexor-extensor muscle 180°/sec in Pilates training group. As the analyzed result of the difference of spine shape,
there was the significant difference in Lateral deviation in Pilates training group. Consequently, this study concludes that there is a
positive effect on the physical fitness, isokinetic strength and spine shape through Pilates.
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The study on the Differences in Lumbar Flexibility, Lumbar Strength,
Lumbar Extension/Flexion Ratio and Lumbosacral Region Angle of
Motorboat Racing Players According to the Pain Level

A oA AFASUS
Kim, Nam-Woo - Oh, Jae-Keun Korea National Sport Univ.

2%
ol ATE FUAKNETH ARAAGRRO) JHHSE 55 45 F 250 43 A5E=10)% 339
HEn=10E A0 8% §94, 2% 29, 8% A/23 v § LAFY 4EE S48k T Jug vlas
Gtk o] Aol AT thest Bih 83 FAAY Aol FEE HoJ% Aol GUT ALE 60°/sec, 9F/sec
120 /sl HS] 544 8% 33 AZ F F Q) Aol YV KT Aol7t GelTh AEE 60°/sec, H°/sec,
10°/seccl 49 544 25 A4 A% F % Qo) Aol BE A&EIA Mt pels 529 fI3 Hol7}
et &¥ A/EF 9 Aol AL 607/secol A AL p<5 22 F7 Aol7h YoU, A4E
90° sec, 120°/secol A1 AT 5013 Aol7}k Yk, LAFR 2] ol aFAVANA HHTE p<(5 5
o] foI% Aol7} gglon), 8AF7, ABAeIAE FEt Ko7 o)k golTh AFHOR, A4 H4Ee 4%
o ge aRAATHT 23AV7 Ao] o, RFL dua] fa) aRNEDY Peet e RN 2

Thll 4SS F 27ASEF0] Hasity ARH

Abstract

This research is about the two groups of motorboat racing players from Cycle & Motorboat Racing Business Division of Korea Sports
Promotion Foundation in order to analyze how the pain level of low back affects lumbar flexibility, lumbar strength, lumbar
extension/flexion ratio, and lumbosacral region angle of players; Players in group 1 (n=10) have mild low back pain and players in
group 2 (n=10) have severe low back pain. The results are as follows; There was no attentive difference of lumbar flexibility between
the two groups. There was no attentive difference of isokinetic lumbar flexion total work % body weight between the two groups at
an angular velocity of 60°/sec, 90°/sec and 120°/sec. The difference of the isokinetic lumbar extension total work % body weight
between the two groups showed as p<(05 at an angular velocity of 60°/sec, 90°/sec and 120°/sec. The difference of lumbar
extension/flexion ratio between the two groups showed as p<.05 at an angular velocity of 60°/sec, however, it did not show attentive
difference between the two groups at an angular velocity of 90°/sec and 120°/sec. The difference of lumbar lordosis angle between
the two groups showed as p<.05, but the differences of lumbosacral angle and sacral angle between the two groups did not show
attentive difference. Consequently, this research suggests that the cause of low back pain of motorboat racing players is related with
lumbar extension strength and lumbar lordosis angle, and the players require to do lumbar rehabilitation exercise which is focused on
improvement of lumbar extension strength and lumbar lordosis angle in order to prevent low back pain.

Key words: low back pain, lumbar flexibility, lumbar strength, lumbar extension/flexion ratio, lumbosacral region angle, motorboat racing players

* dbnamwoo@naver.com
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Z AHTHC]iE P, 2000; Manek & Macgregor, 2005).
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SEnTo| 12 A 4450 9F SlN, 9N 37, 98 NM/ZT U Y ONES 2ol Holo| Ut 17 45
28 & A E QP a2 Aol A ZA 1 7] (Davidson, 2008; Mousavi et al., 20065 53l
of o5 T v A2 oo} o] 2 QG 85 FFAEI 028 FF0l AU A5 A 10, &
Zdl WHES HU% Takemitsu, Harada, Iwahara, ZATT} 358 BEZAT T 2 ojAkel Mg 104S
Miyamoto & itatake(1988) 9} Takemitsu et al.(1993)2] ATt ATl oA BE dAEdA AF
A77F sUEAst ok 9k @ 50| Muk=o] &4 Aol A9 F7 gAY A% *Oﬂ fﬂ & S AR
HAY 502 uiHo] Sl AHE HBu R S5 AEE AFAL ol FYT AU S APAE A
(fatback syndrome)°] 2} 3} (Moe & Denis, 1977), ©] sttt &3 Az Q3 Fao ]Ur e T 9T
BI(19B)= 853 AAte] BAA 8F0] M A o] Aol YL F= HH o Fsty Y= A A
3 A wREE S5 St Hausglnh olstiinh. A 2 AAA B4 <& 1> 2
AL 20029 AR ol R FEF 1A St
& SHE Holn FAsta glom FHeo| RER 2. AYAR}
E SdM Z717F Adgs = B4 7ﬂ7]°]‘3}( Woﬂ L
2%, 2008). 3FAEE 4o BeE N 9 AsolA Ao 54, e d2E 493 + 89
A AN e AR pREEE 2 %71]"3, £ 21 34 Mo 9A 858ZWA ¢ AEAE 4T
2014), 73&, ARG HARtE AT AE, AW 5 TS5 w45 S5 ArE 44 1088 F
of B DAY, 009, AY AFE AgHy 08 AL A Sk 24 SN 2R
Az A3 AT (NG 2 24T, 2008) T4 2 o A WAk 29 AT A F3 44 K
2 AFET 9IS B FAMFEY TZAHA ] BN i gt el 4] Inbody 770(Bio-space Co., Korea)< ©|-8-3}
s T #HE A7 A5 Aot et of ARES ZAsAoH, af 554 24 9 A4/
A AR Ared 85 IS e adEs vl =3 HE 554 29 34 A9 CSMI(Humac CO,
g & 719T USA)E o83t Z4st5ith

. 4749
1. A7

o] AF& 20169 A FRASATIE HFHA
AR AFATE 55E M5 T 88ZNAT
X 1 gAY AAH 54

MLG(n=10) SLG(n=10)

A% (yrs) 3820 + 7.10 3930 * 506

A (cm) 16477 + 604 165.85 + 417

A% (kg 5782 + 317 6029 + 381

BMI (kg/m) 2148 + 151 2193 + 132

AARE (%) 1256 + 387 1331 * 315

MLG: Mild Low back pain Group;
SLG: Severe Low back pain Group;
BMI: Body mass index
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£4 29 34 A CSMI(Humac
S35, AdAE A AAelA 7o

doll =8 1AL S gy rmE
(dynf:llmmﬂer)E ANA 4G ZAHAE =E313
o 34 A 7FEEAROM)E A 10°0 A RE 2
072 ARSI AEE 60°/sec,  90°/sec,
120°/secoll Al 242} wbE- 34+ 53], 103], 1532 &4
3L, 44 34 A 33y dge §°H NG} %
Hlof &2 =5 aith. SHHAL Total work %
body weight, extension/flexion ratio% A5} otk
(Mueller et al,, 2013).

r°"

3) Xray 9 ¥ 8435 7% &4

|
g3t AdHe 9 H‘l% #Yskola, A5
T 9 2] ZegA L oEE F(2000)0] A
Cobb's ¥ (Julian & Youmans, 199; Walsh & Breen,
1995; Wiltse & Winter, 1983)< Aottt 8549kt
(Lumbar Lordosis Angle, LLA)2 A 1 85 4AE ©
A3t A 5 8F dAE o] Ao] Th o] F&= 7%,
FZ}(Lumbosacral Angle, LA)-& A| 5 859 3tA& o
2 3t 239 s o] “0] ”h/} ojf= 4%, A
Sacral Angle, SAE A 1

4. A8A5)

m. J-+234

1 4% 350 BE 43 A9 33 459 8%
Fe49) Aol

A% H5sk 53 W59 A% FAY9l Aol <
>sh gor YAt FAH0E FR Ao/} Qe
A2 vekyt

2 8% AEo] BE A% 459 5% 459 54
4 2% 299 A9
1) 25 A= BE 33 A4 55 459 44

T 60°/sec, 90°/sec, 120°/secol A e] T&A Q4
23 AT T F €FY Ao

4l g 9 EE8A t Sig
MLG 16.47 3.64

28 FaA -1.220 238
SLG 18.80 481

I3 Y 7 4R 60°/sec, 0°/sec, 120°/secol A &5 2= A

T %% JF A SHER t 44 A% (Nm)
t

gl i e £Z0% Sig,
MLG 1078.50 19057

60° /sec 645 527
SLG 1019.00 2073
MLG 191690 32831

90°/sec 70 480
SLG 1785.50 47289
MLG 2598.50 36342

120°/sec 924 368
SLG 2364.60 71335

MLG: Mild Low back pain Group; SLG: Severe Low back pain Group
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BF ATt 5 AT AEE 60°/sec, 0°/sec, 3. 8% A= e 35 A% 55 A5y a8
120°/secol M9 544 &% 2% AT & T €Y AAZZ 19 o)

Aol <3>3} Zow, [dzt FAHoE fo3 A

o7} gl A0 ek, 35 TS TS AT A5 6075 0/sec

120°/sec°1]/\1ﬂ TEN AN AT 9 F 4F A/

2) 85 Axd] B2 AZ A4 F2 A4 244 F HlY Aol <3 5> 2on, 24T 60°/secdlA

T 60°/sec, 90%/sec, 120%/secolAe] T4 a% @‘T’_}Z_} FAHCE p<05 w9 AT Aot e

AR AT 7 F LFY Aol
% AT TF AT 4EE 60°/sec, N0°/sec,
120°/secoll 9] &4 88 AA AT T F P

B
apolE <E 9} 2om, &% 60°/sec, 90°/sec,
120°/secol Al B At BAHOE p<05 29

o3 Aol7} 9}

A0 UERF O, 2% 90°/sec, 120°/secol A 3
A7k EAA R §93t zpolr}t 9= Ao et
<19 2.

4 8% Axd BE 2F 459 33 45 22
FH 4R Aol

E 4 Y 2 AEE 60°/sec, N°/sec, 120°/secoll A 85 417 AF 7 F diFol dot SHIE ¢ 4% 25 Nm)
ael e 37 EEE { Sig
MLG 2097.10 294.55
60° 3449 .003*
/s SIG 1644.00 29298
MLG 3762.80 597.96
PN° 2513 022¢
/s SIG 305200 66541
MLG 4955.20 751.30
120° 2315 .033*
/s SIG 390840 121631
MLG : Mild Low back pain Group; SLG : Severe Low back pain Group; * p<(05
%5 A 7 AEE 60°/sec, 0°/sec, 120°/secoll A 85 A7/ 22 AF 2 5 AF vl A3 SURE + 44 2F (%)
Rl e R wEAA i Sig,
MLG 1.98 35
60° 2169 044*
/s SLG 166 k)
MLG 1.98 2
° 13.241 .
/e SLG 179 4 ’ 2
MLG 192 2
120° 11457 308
/sec SLG 170 80
MLG : Mild Low back pain Group; SLG : Severe Low back pain Group; *: p<(05
F 6 A 2 AR Ao B3 YRR + AR A ()
wel ks B A t Sig,
. MLG 34.56 415
SFR 3.569 002¢
SLG 2498 741
. MLG 12.82 144
LR E-vic -1.787 091
SLG 14.38 235
= MLG 356.53 293
A7+ -217 831
SLG 3591 471
MLG : Mild Low back pain Group; SLG : Severe Low back pain Group; * p<.05
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The correlation between hand grip strength and knee strength,
proprioception and balance in Elderly
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Abstract

The purpose of this study was to identify correlation between hand grip and knee strength, proprioception and balance in Elderly. Total 28

seniors over 65 years without musculoskeletal and cardiovascular diseases during at least last 6 months were randomly selected. Body

composition, hand grip strength, isokinetic strength and proprioception of knee and balance were measured for collecting data. Pearson’s
product-moment correlation coefficient(r) was used to analyze correlation between hand grip and the other factors. Significant level was p<.05.

The results of this study were as follows;

1. There was significant correlation between hand grip and isokinetic strength of knee. 1). There was significant correlation between both hand
grips and isokinetic extensor and flexor strength of both knees at 60°/sec (p<.05). 2). There was significant correlation between left hand
grip and isokinetic extensor strength of left knee at 240°/sec(p<.05).

2. There was no significant correlation between hand grip and proprioception on AAR(active angle reproduction) of knee.

3. There was no significant correlation between hand grip and balance at level 12(easy), 6(hard), 1(very hard).

In conclusion, each variant(Hand Grip Strength, proprioception, balance, Isokinetic Strength) must be considered independently in fall-down

related studies of elderly people.

Key words: Hand Grip Strength, Isokinetic Strength, Propioception, Balance, Elderly
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Relationship between Select Properties of Local Camping Ground,
Customers” Satisfaction and Region Loyalty
A4 g

Kim, sung-duck Baekseok Univ.

L9

of A= A9 BHY AeEA o] WEAF W Ao FA R A= BAS sk T F20] Sltk o]
3 F25 DA flete] Fd A9 AR 530 HEAS EHTOE HOEEFE W (convenient sampling
method) & ©]-&3te] & 25749 AEAE wjEsta st A= do] gltka AdE = 3075 A 9)3k 227
A7 BA o o] gt AR B4-& 93l SPSS 20.03F Amos 20.0 version ZZ1HE 0] &35t 7|EFAEA I} ¥
QE FHBAE B oH, AHES S48 sl Cronbach's « HAFE 8FTh £ d|EHle] FABTE

£ AF] sl g QAT Ge1A Qi AAEAL, GeARA Y AL S 3 dda
A7+ FFHAE sttt 1 A AR, AR BE AUE LS FEAl W] e wA L, A F
AEAAME FEog e vzt A AGAFE HEA 1Ee AY AR FRACE dFS WHG
Abstract

The purpose of this study was to identify the affect of select properties of local camping ground on customers” satisfaction,
and region loyalty. In order to achieve this goal, The data were collected from a sample of 257 visitors in 5 local camping
ground in Seoul by the convenience sampling method, but only sample of 227 visitors were accepted after screening the data
for reliability. The collected data were analyzed by using SPSS Window 20.0 Version program and AMOS 20.0 version
programs to conduct descriptive statistics, correlation, Cronbach’ «, regression analysis. As a result, first, select properties of
local camping ground partially and significantly affected satisfaction and region loyalty. second, satisfaction of customers
partially influenced on region loyalty.

Key words: Select properties of local Camping ground, Customers” Satisfaction. Region Loyalty.
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AT F27)0) BE BAE QAN 59 FARIHY
Applications of Lactate Level Test and Swim Training Monitoring with

Endurance Training Season

AN BRAgsL
Kim, Hyo-Sik Korea National Sport Univ.

Q0o

o] A7 FRXNFEY T T B AYMY PR FA] 3] Yt o2 AL HE B0 &
d H2E s AL AdtidAe ddrgdde 59 A4 0¥ (e 1F 129, 1515 108, 25
O% 8%W)S o R 57 8 A7 8F F 200m 7Y < 53] Wt HAH g FYshs B 9 7= A
A EE 383 A Aol E AFEIATh £9 £E= Ui 2F0] A5 IEN 2F2E vlaste HA 4o
2 7Y £55 ME V)5S Yo, 85 FolE tgagdAE e 15T Hluste] mjs] FHAA FolF
Aol 5 YERITHp<05). 24t w5 et aFAA HAdrd ¢ 9.69+1.15 mmol/12 15 1F 6.45+1.78 mmol/l

I 250%F 758+145 mmol/19] WIF| E2 FA FEE e 7|E =¢ ggaEe viAY $Y4EE
131.829+13 99sec/200mE 15 % 25HT uu}% B} ATHp<.05). =3 Ak Yol A3} 5o 7]20]A F9
gk Zpo] & YRS ode] A4 8F FAAE FH ZUEY 8 oyl A7) A 715 o35
T s FE3F Aoz Agdoh

Abstract

Exercise testing in water has been used to follow the progression of conditioning during 8 week endurance training in winter
season. The present study examined the effects of lactate level and swim record in elite swimmers on a set of 5 x 200m
freestyle swims with increasing speed from sub-maximal to maximal. 30 elite swimmers(C; college group 12, H; high school
group 10, E; elementary school group 8) were examined. Mean velocity of swimming and blood lactate were examined in 50m
pools. The higher swim records for the C group as compared to the H and E group(p<.05). Blood lactate level were found
at each point of swimming velocity versus blood lactate curve. The highest post-test lactate level was 9.69£1.15 mmol/1 in the
C group and in the B(6.451.78 mmol/1l) and C group(7.58+1.45 mmol/I). The maximum swimming velocity was greater(100%)
in the C group(131.829+13.9sec/200m) compeard to H and E group. We conclude that the lactate step test monitering in 8
week endurance training season has a strong effect on improve to swim performance.

Key words: Swimming Step Test, Swimming Record, Blood lactate, Swim Training,

o] & 01595 F5AGHSGn AA St TIA Ao oste] ATHIE.
* hyosik@knsu.ac.kr
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The study of e-sports game in Korean Youths

$7 ] & A k2wl
Yoon, Gee-Woon Chonmam. Univ.

QoF
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Abstract

The purpose of this study was placed to analyze the causal relationship between deviant behavior, adaptive behavior,
self-regulation ability and the involved variables of e-sports game in korean youths. The subjects were 890 middle school
students of 13-15 years old male. The results are as follows. First, There was a positive relationship between the involved
variables of e-sports game and self-regulating ability. Second, There was a negative relationship between the involved variables
of esports game and deviant behavior. Third, There was a positive relationship between the involved variables of e-sports
game and adaptive behavior. Fourth, there is the negative relationship between self-regulating ability and deviant behavior.
Fifth, There was a positive relationship between self-regulation ability and adaptive behavior. In conclusion, raising the attitude
of parents suggest that an important variable in the self-regulation and social behavior of young people to enjoy the e-sports
games.

Key words: the involved variables of e-sports game, self-regulation ability, deviant behavior, adaptive behavior
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The program satisfaction of the school sports clubs teachers of in
elementary schools

Akl - AT PRmARER
Lim, Wang-Teak - Jung, Koo-In Korea National University of Education.

29
o) AFE 2B FLAE2IUL st LAY T2 )T UEEE 2Ae] BEH T219L
AT 5 Y PAS kAN AT 712 ARE AFHLA Tek oleT AT DAL FH] A5} HekE
o NSk ) Tl AAFT Qe ZFFWAH FLAT2IYS Y3 YE DA B5FL PO AR 2
A AN, o] F £HT ARE PSS 210 223 ol §3ke] % (independent) 24T A 4
(one-way ANOVA)YS AAJ3ke] B43 23 thest 2& ARS gtk WA, Sarz2dy 29 9 A4l o
MEEE YA A AT} A Ueon, Ade) gk FLEAZL gRAGH w3 B e
A, SR ASY Sl G BREE YU B AR 00 AL S debser 52 ld) @
o] SmsE22Y B % 8 AUEH, 94 2 £Y4 Bgo) £gol Urka AT Y= AR et
B

Abstract

The purpose of this study was to identify the manager condition of school sport clubs operated or guided by teachers and the
level of the satisfaction with the school sport clubs that those teachers perceive, and to provide basic materials to find out
more efficient operational method for the school sport clubs. For the purpose of this study, 235 school sport club teachers in
elementary schools that have school sport clubs in Jeonlabukdo were surveyed. The dedication of the teachers who operate
school sports clubs using SPSS 21.0 statistics program. Additionally, to find out if there is significant difference in the
satisfaction level of the teachers on the school sports clubs t-test and one-way ANOVA were performed. The following results
were identified from the comparative analysis. The conclusions were as follows; First, in terms of satisfaction on school sport
clubs facility and operating method, male teachers were more satisfactory in the operation and facility than female students,
by gender, By region, city was more satisfactory in the operation and facility than in district(or gu). Second, the satisfaction
with school sport clubs is higher among female teachers. Teachers with less than 5 years” experience seem to geel the effects
of sport clubs activities such as health, physical strength improvement, personality and moral development.

Key words: school sport club, satisfaction, elementary school
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The Influence of Special Physical Programs on Problematic Behavior and
Sociality of Children with Developmental Disabilities

oA - A7 ezt
Lee, Jaewook + Choi, Youngjun Busan Univ. of Foreign Stuies

o) A7 EAGER IR0 W) e AR A3 40l A GFe FHeked 229 220 9
g KAl &A1 S5t T2 S 158& w5 E80t SFASZRE IS SA Sl

2%ol el ABA W AE, Jof 54 58 a:lo}oq FYPs AEY F5S MYeT 5 5ol Tt
QAL BHE AT FS Qs GF O JRuEHAY A5 2949 o), AY B 2x=20d YiE ugoE
Jetach SFASZEIY B8-S 1257 59 HT?@ 45% el o2 Y59tk ZHETE Achenbach(1991)7}
AR CBCLe -elvhet Aol BHA| 2737, aked, ofald, $7+9)(1990)7F M e-rAste] £33 K-CBCLS A
Sgom £ ARE V$SARNT SSAKTR IR0 12 BAYF a0 Asjge) Azt A5 Aol

Lot 7] el th&EE ttest(paired sample t-test) S AASHATE. SFAGZE IR 2 8o mhE B4A%= b
2. A, EFASZRIg0] T Y] EAlBTEL TAHAA 93 k:% PAE Aoz Yegh. =4,
SFASZEIH] e S A P T TS MAE AoE YEyTh

Abstract

This study has two main purposes. The first one is to clarify whether implementing Special Physical Programs can reduce
basic problematic behaviors of children with developmental disabilities. In order to investigate the reduction effects,
preliminary inspections and post inspections have been conducted. The second purpose is to investigate the influence of Special
Physical Programs on the sociality of children with developmental disabilities. Children with developmental disabilities
generally lack sociality due to their problematic behavior. Therefore, this study examined the positive effects of Special Physical
Programs on their sociality. Beforehand, the degree of the object’s problematic behaviors and sociality had been examined on
the basis of the observation of three special education teachers, parent counselling, and the results of the K-CBCL test. The
Special Physical Program had been implemented for 16times during 12weeks based on the basic curriculum of Physical
Education at special schools. It became clear that Special Physical Programs at large reduce problematic behavior and have
positive effects on sociality. In conclusion, it is necessary to develop diverse Special Physical Programs appropriate to children
with development disabilities. What seems to be lacking in this study is sufficient time. The effects of Special Physical
Programs are only limited in a the short term, therefore they should be implemented over a relatively long period.

Key words: developmental disabilities, problematic behavior, sociality

o] L A0S HAI RS $ARIH 20,
* cyjpss@bufs.ac.kr



102 AZX AO[AA H3UH H1S

[. A&

-

] AR3] 9} Zo] w27 Wsleh= AS]AA g QI
o] I AHglel A8 Uztths AL AZAY 4% ¢

o] ORIk, Aol 283} Utk 78 2lzto] Ao
@ %m AoRA FEI o] Aorle 8L ofF
e AR W HRE SJEIF. Agke] Ao}

7}— PA 2 AEw5 79l A2dr]e) Asle &
TAdoRA H33] AT Be AES etk 54
ks 76"1” o2 AAAHOZT qulIgl o] A7]9 B
S ofF 71X RAZ Q8 Ak8)9} Sl #-g3)

A 2o ge BAREES Ueick4, 203)
A8-2 $AS3} s A A B4

AE Ueilies 202 7iRle] thlaA A ojAe A

819] el thstel ABst 25 9 NS s,
BA APRE 33 A7) A BEHE 4SS
UL oS Sis 47

= A9 v @

IS o|E5h1 ol A5t o] HEsAL,

4 Basn ooke 713 WA vja) o)) 238k
A

2o Aejslo] ehhe Bolthes:

A
“ﬁ

o
vz}
&
-z
)
olo
|o
ffl
-0,
_LOF",
o=
(n
o
N T
ful
=
rr
r-{n

ér‘l:‘;:
W

it ot L ofnf
)
N
i,
o
N ol
|o
b
.
i
. o2
5
T
a0
BV
S
. 19 x
RN
ofo 2 >
B
rJ
Ry

I~

re
2, QN
e

o al
WD)
>
olo

bl o
S

)
i
Y
i
=
=
©
el

X 9 AT G EFFSITH0] 7L, 199).
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The purpose of the study was to investigate changes of students’ cognitive and affective domain through participation of school
physical education that brain-based physical education program is applied. Brain based physical education program was designed by
supporting of 2013 National Research Federation’s interdisplinary research enterprise. The designed physical education program was
applied to physical education classes of N middle school that located in the capital area for 16 weeks. Physical education teachers of
the subject school utilized the designed physical education program to the second year physical education classes and total 12 male
students were selected as subjects of the study. They had a poor academic achievement history and violent inclination. The subjects
took psychological survey related to changes of cognitive and affective domain. In terms of subject students’ violent inclination, the
results of AQK survey shows that their physical, linguistic violence was significantly reduced after applying brain-based physical
education program. Regarding depression of the subject students, their cognitive, affective, and motivational depression was
significantly reduced based on the results of BDI survey. In addition, the results from teacher interviews reveal that subject students
had a potential for improving academic achievement.

Key words: brain based school physical education
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Effect of Eclonia Cava Extract intake on exercise fatigue recovery in
Cyclists

QAT ol§4 - AUE Wk - A BEALY
Oh, Jae-Keun * Lee, Yong-Woo * Kim II-Ho * Park Da-Woon - Piao, Shun-zhe Korea National Sport Univ.
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x5 325 A7 AUE Aol AFEY 44 58 2 592 B30 JE YA ofud G nAEA
gal=d 2 o] Atk o] 3 K thetal dejE Alo]F A1 EXP(EE) Fd 6%, PLAGSIY) e 79 F 1390 94 =

27 FEEF A% EXPHYH PLAYE 25 2554k 15% A Atk 58k Alolg 4
& AAAY e A T2 (Wattbike pro, UK)E ol&ste] S48, At AAk Aut34 7 (Pola S810, Finland) S ©]-&-3}
a1tk S50 288 AL Glucose, Lactate acid, Ammonia, LDHS &5 3, 2%, 3187] 158, 301, (0% % 53] 33}
Stk A Eel WE AolE Hlushy] A Jd T FAAA $HY Zfol= Independent t-test, T ZH R/ U Ak, &
?l-& Repeated measure ANOVAS AA AL, AAFAE-E ISD(least signigicant difference)& AAStA L, ojm] E& BAA £
FEL 0=0pZ AU AHEYN B2 VOt Lactate threshold= HH ZH 719} Al7] * gkl A Apo]7h YehYA] ‘?%9}‘3}
(p=737, p=458). Rk 3t A, B 7] Autrsl &5 T Al 7oA g Aol7k YA p=001) A7) * ’é]‘;}"ﬂh 7o1%
zho) 7k U] 99t THp=440). Lactate acid, Ammonia, LDHE Al719l& 23 Z}O] 7t AR p=001) A7) * Aol o) x}o]
7F FERIA 43k Tth(p=799, p=870, p=150). Glucose= X719} Al7] * J& BF & Aol7k ol Z10= L}E]-‘/H:}(p=001 p=09).
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Abstract

This study aims to identify the effects of eclonia cava extract intake to the blood factors that are associated with aerobic capacity and exercise fatigue
of the elite cyclists. To conduct this study, 6 persons of EXP group elite cyclists and 7 persons of PLA group elite cyclists, total 13 elite cyclists from
K university were selected. Both eclonia cava extract and placebo groups consumed eclonia cava extract and placebo respectively before 15 minutes
before exercise stress test. Exercise stress testing was measured using watt cycle bike pro (Wattbike pro, UK) which is indoor cycle training bike, heart
rate was recorded using an electronic heart rate meter (Pola S810, Finland). For exercise fatigue-related factors, Glucose, Lactate acid, Ammonia and
LDH were collected and analyzed before exercise, immediately after exercise, 15minutes, 30 minutes, 60 minutes of recovery period total 5 times. To
analyze the differences of aerobic capacity between groups according to ingesta, independent t-test was conducted, for heart rate and blood factors
, repeated measure ANOVA was performed and LSD(least signigicant difference) was conducted for post verification. All the statistical significance
level was set at «=05. Lactate threshold and VO differences according to ingesta was not shown between the groups and time * group (p=.737,
p=458). At recovery, there was a significant difference in heart rate at rest and heart rate during exercise between groups(p=.001), but the time *
group (p=440) did not show significant difference. Lactate acid, Ammonia, LDH showed a significant difference in times(p=.001), but no significant
difference found in time * group (p=799, p=870, p=150). Glucose is found to have significant differences time and time * group (p=.001, p=03).
Considering from the above results, intake of eclonia cava extract is considered to have a positive impact on the relevant blood factors exercise

fatigue, and can be suggested as positive aid measures after a high-intensity cycle match and training resilience and performance improvement.

Key words: Eclonia Cava Extract, polyphenor, Cyclists, fatigue recovery, Glucose, Lactate acid, Ammonia, LDH.
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(VOmxH%% oo AN L5
oF &} (Lucia, Durantez, Hoyos & Chicharro, 199;
Fernandez-Garcia, Perez-Landaluce, Rodriguez-Alonso
& Terrados, 2000), &% & olUA] tAlE 59 HIE,
5, 7L ol wet Wit 5 ZE7 Atk
AHAFVOma) el B% TF o1dY 75 &dlEo]
H YA Fadoln, HrjrAAFH e 0% olskl 7
$ F ouA] Y wgrslET Agato] th(Costill, 1986;
Saltin, 1972). W2tx A7HA] B2 ATFolA = g3}
%O]Ur Zl s 0] &3 HEA| o sl MHs) stk
E A 8% 2512 558 %x]é} :Lﬁgr
& 7P°ﬂ AE =229 s JA3|
T Y27} frdEe ARk 1°d A7) 77 1@.% 3
AZItHCoggan & Coyle, 1991
1992). &3 grshE Ak 4 5}5: %{ 174 ERs
A2 Z3E ADNI)7= f&ﬁ} |23 erslE| A8
< AAYAE E8te] B2 AUAE 5T 5 Atk
Ao ke A & «l iR et G of| A o8-8
A ST Aol AFH oM 274 59 T
T8 P A 4 Ath(Conley & Stone, 199%; Rauch
et al, 1995; Romijn, Coyle, Sidossis, Zhang & Wolfe,
AR gsE AT AolE AgEY

AR 1= %%—% %‘535‘ ﬁ“— e = —% A=
d
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r]I,
c
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=l
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1 =
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E}L ATFE]
9/]\13}(Slater, 1984; Vigue et al., 1984). AP
?oﬂ 4 3 %5 T AuA 87FY F7IE Q3 4
e obg A B} oF 10-1548) Z71ehe S5
AT FL oF 100744 F7kete 2102 HuE i
ATHSen, 199).

o i FNA %(reachve oxygen species)©| o]
A2 71%5& & N7, &5 5 /M AaiddlE
?_'H 4‘_5}@ 2EG2E STMA B4 Aot Ad 3
1Al | TH(Niess, Dickhuth, Northoff, &
Fehrenbach, 1999). E3t Sen, Rankinen, Vaisanen<}
Rauramaa 5(1994)2] A a§ <17l o3t Aol A2l 4t
3} 2EH e H“@?OM DNAY| &4 Rttt
HIsith & Adee 4718 e A = =
4 7e ’&E}AEEﬂ*E e A F2HEe =
& 5 S Aotk AL A o] AH8hAkE
AAlstar AAsks kst Gt 971l Akl 2Eg
ZHE AEE 23 & S (i, 1993). A= 43
2Ef 2ol AFs17] 98] P EE T Superoxide
dismutasse, Catalase, Glutathione peroxidase$} 22 &
Ast madh HlEaAde Mgl C HlE E
glutahthione, -carotene 5] $1°H o|2|d E2E2 7t
AEzz2)0)] EASH Jtafre]7]1E AlAskL st Ed
25 loi7] Sjsl 243} HrhSen, Atalay, & Hanninen,
1994 A<, Auld, BEs, 484, ©18%, 199).
TR &5& 571 2440400 tiakshs 418t
AN 2EE 243} A ASIAEH 2E A ZITHEvans,
2000). AT FHEA & AR &5 F AEITE
ol FAAsH S7F17] Wizl B2 ks A2
o] Q7T E3 FUHARI o= 9ol ditst B4
£ IR AAETH AR EH 2E AT AT
o] BaH 1 JtkSimonSchnass & Pabst, 1988; Satoshi,
Kiyoji, Hiroyo, & Fumio, 1989). 7} 2.2 4#3 4= 9l
= 9% AtsL 2= HIE Bo, HIEF G HIER]
E ,8-carotene(provitamine A), selenium, N-acetylcysteine
5ol 9k th o]5o] B2 Al kst A4S A
5 B2 ASREY2E A2ARITHA T, s, 2000;
g % 1999). ol w2t AR 1A% 52 AAet
AFEE F7H 02 JISt1Ed 2ol Adtsle @4t
HAs]oF & Aol
G 7};(] AFEE Tl E¢ Jﬂl"‘(polyphenol)
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et (Polyphenol)% 72 F(Phaeophyceae) 2}

o

l> tlo S2

L
.

g

= O
Sladg A4

™

kil
SRL=Ne)
TT:

'_E‘)t



MF7F AOIZ Mol 22350 OjxlE g 123

2 Z5(Rhodophyceae) 9] dZFANNE FE5HE A
TOR W& AR F 9 AR 8ol o] &L
AT Lee| (2002) Aol oJatd Zejull=9| 34k}
& v B AR 20 E e, A5 o8
g A3 A ol A= H] EFE 2] oK(mitochondria) 9} 7+9]
7| A (microsomes) ol Al A #ASE Z7HE A5
onj Zejs=o] gk Eof A7AS €9 EFH E(a
-tocopherol) B0t 2 A &AE YETY Bils)
ATHOkuda, 1983). & T2 AYA T A& 2759 3
ZFoA F23 24 dFEE 817 (free radical) S
AR SOl YT SFATHYan et al, 1998). 2412
S(2003)°] Aol ofshd Afo]F AlgEo] EejHEo]

e HE2E AT F 28, 1Y), LUE A
& | 2HEHDLO), Hhtta AT oM 54
Al Z37} 3 A0E et ol2@ HAdTEe
“1?01 HH gt 2ol Sle E8ulE AH7F 28

TAAY S vE AoE AsHE
oy «4 2o} Ad g QA= FFI2(glucose

A HLactate acid), 22U oK Ammonia), 24 B4

2 (LDH: Lactate dehydrogenase) 5°1 31Tt
FEIAE 25T 7 SY3A YR AAEY

M':—/—Q‘

e FEAS 7L 9o 17015 L5 5 dF 3
© %713 (Davis, Bailey, Woods Hamilton &
50| A&E o
7‘]7@] durdez

Bartoli, 1992). 3+ Z4He 4k &
E =AY 7 (gluconeogenesis) &
AHEE7) & FTH (A ST, 1997).
%qu}(Ammoma)“ AZE G &5 A
E AN 2F 2relA A4EH, 13E dARL
FolA9 OLE"JO} I L obEl Al ARIMHATP:
adenosine triphosphate)] o83 A Atole] B+t
=5 Yebd Zlolti(# 714, 2001; Sahlin & Katz,
1988). & Al T7+ dEYok= PFK(phospho fructo
kinase) S A=8tal EEFAYAAYS Tt S=E
Fejste] MEZ ok AstE A AuR Y9
o

1B 2P, o ABEE FHIAD A2

Ho ox

T3 Aol ol pHY #aE #5T 4 UL &
AThFI8}-2, 2006; Mutch & Banister 1983).

LDH(lactate dehydrogenase)= 14 % &52%
e 2% 525 4818 240 Blo] 9(Kanter,
Lesmes, Kaminsky, La Ham-Saeger & Nequin, 1988)
LDH«] Ao olu]-z%oi IPE Lo QE 2
22 &) AR 0|45 o] $TSchwane, Johnson,
Vandenakker & Armstrong, 1983).

b & AT 2R
ZEdE AFH7L DYE AolF A 553
2 dT 92 L A vAE 9 ¥
sk,

. 4749
1. A7

A7) ke A2 6192 2 2AA 2 4
#l &4 GE Ko Aol diEe Uy

o, & 37 A8 OloHob. AL 5o

f oE o A% ¥ net

2 olfelzion, A%E 6%, AR 7
3 BRoz AYEA U8 T 44T B4 <

%1

X

@ 2 AAA 54 (n=13)

Age Hight Weight BMI  %BF WHR
or9) (m) (k) (eg/m) (%) (%)

EXP 1900 16828 7115 2502 2062 084
(n=6) £110 747 <£1129 274 270 M

PLA 1857 17099 7230 2476 2094 084
n=7) 098 1738 564 162 613 003

EXP: Experimental group, PLA: Placebo group, BMI: Body mass
index, %BF: Percent body fat, WHR: Waist hip ratio

2 A79% 2 B3

2 79 24 K FAALZRLNA 2
AssLon], A% 2 AAPA BAS Aoz 5
S 15240 AHET YoF BF SRS HAN
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P AT )

ZAA|(SH9600A, Sewoo., Korea) &
o, AAH 742 Inbody 4.0(Biospace
&stol AT, BMI, AARE, SRANE

SEFAARE Aol E AW EH 8 AAAR oEN]
0|3 X (Wattbike pro, UK)E °]-83}e] o]8-9- F(2010)
o AFolA HSH 58 S+ ZREFE Psglon,
SRR S "Vﬂzﬂ‘)ﬂ g S| Eol9k Ao,
QHge Eol9h A - & YA E AT T3 vpT9}
AAE 57} E47)(Qurk PET2 ergo, Cosmed.,, Italia)
£ o]&std A 5Y FAY VOmm Lactate
thresholdE 434t}

il

ARk SA2 WAk A4 (Pola S810, Finland)
£ o83t AurE 71535t

A}, Korea)% 01%0}04 75m4 % 53] AFH3ATH
N3¢ 750 F 3502 HE A Glucose®} LDH
g 43| ?*lﬁH S Aol E9%E Serum

o]
Tube(35nl)el ¥& 3 308 7t standing H2jate] W4

HAGEC)S AAEEL, 20 4 2ol Lactate
acidE Z43}7] $13] EDTA tube(2ml)oll ¥ 103] #
=& T 3,000rpmolA 1023 AAlEelE AAlst
White cap tube(5ml)oll @4 1.0nlE A8 YAFEHA
(GC)= AT =3 YA 20l Lactate acidE
2457] 918} Naf Tubeul)o] 93 103 AEEH
% 3,000rpmell A 1023+ A2 E AAk Yellow
Cap tube5nl)oll & 1.0m & EA B5HEH-0T)
< ]/\lo}oi‘jr 2 a7olA AH B gAYl €
¢ B @A @A EAe o=t

3. A8AT 2 By

HoAFoA Ao RE ARES Windowd
SPSS/PC 210 SAZEIAE o] gslo 7|&5AA
£ AEson, 22F 325 AHd 0E
qG 2+ i 589 AolE Ml s
Independent ttestE AA|3H5ITE B3 ek 71 2 ek
Ak, A 929179 Afo| & Hlalskr| 93} Repeated
measure ANOVAE: AA|815.0.0, A7) 7F Ajo]7} Uehst
& A9 ASAF 0 R 19D (least significant difference) S
s A o a=06E A

m. |43
1 BZ2F 328 43d ga
g9 o]

1) Aol 42 A% 7 VO Ho]
VO TH3E 2}0) & Hl W B4 3t AT} <8 2>9} 7+
o) % A 2ol Frela Aol7} LA skkp=737.

A A 5

2 AH G2 Hd & VO B
Variable ~ Group M SD t sig,
50.22 7.25

EXP
Vomax oy q0as oP

2) A9 mE A 7} Lactate threshold] o)
Lactate threshold®] ™3 x}o]S vl &4 3 Ay
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<& 3>9} Zo] F A 11|
A THp=459).

$oI% Aol7h YERIA

F 3. AFel me 3 3 Lactate threshold 23}
Variable  Group M SD t sig.

2ol F{ek 7k 8L A7) x F{ek Tkl o3 2ol7} g
S p=712, p=870) A71elA ol Zkol7} Sl A
= YERTHp=001).

o 32

E 4 A3 g2 Ag

2 Al BAEA AT (bpm)

Lactate ~ EXP 4053 309 ) Group I
threshold ~ PLA 4434 1172 -770 458 Variable TTme EXP PLA  significant
Rest 6150+  63.14%
es 695" 684
2 B2F F2E 40 e g 7 Ak Fo) A P IDBE e oo
6.86 75 o
_ ~ Heart .
1) 0] THE A 2 45 Aol Retimin 00 100 o 0
Aol g Aol Hla 8T A3 < 49 2 e 000E o7
o) % 2 2 A7) x 2% bl frJ% Hol7} gl ° st 1016 FOW
=126, p=4d0), A71914] -1 ol} gl Ao2 Remin bl 070
ek E]‘(p—.()()l) EXP: Experimental Group, PLA: Placebo Group
within time:

2) 4Ad & Fg T &5 F 4AHY Ao
+E T Aol tig Aol Hla £ A <
>0} o] ek 7k gl A7) x R 2h el Aozt
A Hp=119, p=605), AI71lA g 2fol7} =
AL YR THp=001).

&) ]

3. 4xF FE2E AF nE Jd 7 +59=3d
YAl Ao

1) AFd W2 JD 2} Glucosed #o]

Glucosedl| T3t zto] & vmw 48 A3 <a9 1>,
<& 6> Zo] Jot 7, Al7| x Hek 2F g A7]elA] 2
T fred Aot e ALE YETHp=007, p=03,
p=001).

2) Ao w2 AT 7t Lactate acid?] o)

Lactate acide] t3t ZJo]E nlm B3 A} <F
7>3} 2o o 2t 2 A7) x ek ghol Fofgh Abo) 7}
AR p=923, p=799) A7 H-2J@ o)} Qe
ASZ YERTHp=.001).

3) 439 %€ A2 7 Ammoniad] o]
Ammonia®] th3k 2ol 2 Hlm EA3 A3} <& 8>}

b1>a1", b1>c1", bi1>d1", bl>el”, cl>al”, c¢1>d17, 1>l
d1pal”, d1>el”, el>al”
b2>a2", b2>c2”, b2>d2", be2”, a2, ¢2>d2, 2>e2”,
d2>a2", d2e2”, e2>a2”

£5 470 B2 A% 1 85 F A9 2R A3

(bpmy)
G
Variable % EXP  PLA  significant
ime
Imin 18117+ 176.86+
4021 8597
The . 19083+ 18471+ . e
Heart 2T gsgr g timer 001
Rate Amin 19450+  189.00+ time x
of during 6097 73072 group: .605
the 19733+ 190.00+
exercise 4min 637+ pogt2  Sroup: 119
Smin 19933+ 193.29+
68671 7572
EXP: Experimental Group, PLA: Placebo Group
within time:

al<b1”, al<cl”, al<d1”, al<el”, bl<cl, bil<d1’, bl<el,
¢1<d1”, c1<e1”, dl<el”

a2<b2, a2<c2, a2<d2, a2<e2, b2<c2, b2<d2, b2<e?,
c2<e-2, d-2<e2”

4 AHo B2 A 2t LDHY o]
LDHel| ti3t o] S Hlal B8k A3} <& 9>9} 7o)
Aok 7F g A7) x Fek 7ol o3k zholzt gllont
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(p=931, p=150), A71°lA I3k Zol7} = Ao v
ERTHp=019).

160

140 /l \\
7 ——— e

®
5]

Glucose(mg/dl)
AN

@
=}

&
5

Rest After  Re-15min Re-30min Re-60min

a7 3. AFHd e Je 71 Glucosed] #}0]

E 6. AHol w2 Y 7 Glucose #AHEA A3} (mg/dL)

Variable GTZ'% EXP  PLA significant
Rest 9033+ 8843+
10981 85+

1367 1514 -

After 15‘791}1 8,981}2 time: 001

Glucose Re-lsmin oot 126291 time x

19981 13562 group: .03

. %17+ 11500+ -

Re-30min 9304 18032 STOUP: 007
8133+ 9186+

Re-60min 13 et 17502

EXP: Experimental Group, PLA: Placebo Group

within time:

b1>a-1, bI>eT, b—1<d1 bl<e1”

b2>a2”, b2>c2, b2>d2, b2l . C 2>a2 , e2>d2”, e2ed,
d-2>e2" within group: b1<b-2, c-1<c-2, d-1<d-2’

£ 7. 4300l M2 A5k 71 Lactate add F4HE4 A} (mg/dL)
Variable % EXP PLA  significant
Rep | 126005 1338t
2391 143*2
+ + -
aiter AT TR time: o1
Lactate ets BOE 018 time ¢
i SN 2693 244072 group: 799
Re-30min 4630 5185+ oup: .923
0564 2342 8OUP
ey 2013 2432

6.11°7 7952

EXP: Experimental Group, PLA: Placebo Group

within time:

b1>a1”, b1, b1>d1”, blvel”, ¢1>al’, ¢1>d1, cl>e1”,
d1>a1”, d1vel, el>al”, b2>a2”, b2c2”, b2>d2", b-2>e2”,
a2, 2>d27, e2ed”, d2a2’, d2el’, e2>a?

F 8 Al w2 Fg 7+ Ammonia EAHEA A vg/dl)
G
Variable 7;;::5 EXP PLA significant
Rest 5050+  60.00+
St 71 165972
17817+ 17857+ .
After Betl 77932 time: .001
. 8633+  100.29+ time X
Glucose - Re-ISmin  »g g1 64652 group: 870
5683+ 6386+ .
Re-30min 173141 g2 SrOUp: 712
Re-60mi 4433+ 4829+

15611 14772

EXP: Experimental Group, PLA: Placebo Group

within time:

b1>a-1, b1>e-1, b1>d-17, bl>el’, c1>al, ¢-1>d-1, c-1>e1’
b2a2’, b2>e2”, b2>d-2", b2>e?”, ¢-2>d-2

F 9. A3l w2 HA 7H IDH #4HES d3 (U/L)

Group
Variabl EXP PLA ignificant
ariable Time significan
20467+ 28457+
Rt gt 31122
325.00+ 324.86+ . .
After 80.&)])_1 40'04]:,_2 time: .019
. 31650+ 30214+ time X
Glucose  Re-15min 825 36352 group: 150
. 291.83+ 298.00+
Re-30min 3 3472 BOup: 931
Re-60mi 286.00+ 31829+
68261 6741°7
EXP: Experimental Group, PLA: Placebo Group
within time:
b1>a1’, b1>d1, blel”
b2>a1", b2>c2’, c2>a2
V. =9
2 ATE 2xfdA F23 Sg9s 437 49
E Ao)2 4559 gy 58 U 059209 @
AR ofwgt Y& v|A=A ol e FHetAt
AN



3H4 9 2Q1E VOuu Lactate threshold7} HAY =] &= &
B, AA FhlA AEHE 5 A= FOE &
51 9lth(Carig & Norton, 2001; Faria, 1992; Faria,
Parker & Faria, 2005; Jeukendrup, Craig & Hawley,
2000).

VOt +ENTEY 447 AAE B3l Hoie
ey Al J%l Z] ERR }SPE U T83 A%z AHE
= w($5F, 199%), Lucia 5(1998), Fernandez-Garcia &
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AAEY Y T2 ado] AH, AHA Ao FLUEe
NATAT AZAEe] n]A= A5

The effecs of cirrcuit training program for the body composition and
health of mentally handicapped and autistic children

A4 $49 Fadst
Cho, June-Sung - Song, Sin-Young Kunsan Nationals Univ.

L
B A= 7l Egoldo] AaWy) waate) obse] AATA 2 AZA Y vxe Y-S 78] A5 B
of o}gs AFHTN=8H) T FAHHN=8%) 22 FEata ATAA | we} 1273 A7 Eflold Z2T
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Al F7FAAT, AT BE A7 FAHCE oot £ A o= YEHTHp>.05). 1273 A7
o T2 AA F A WstE AHE A3, fAR(p>.05)S AT 28 (p<05), WAHA (p<001), AH A
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&

(m rlo rhI i)
= o gy o oX

Abstract

This research was conducted with two groups which are a test group(N=8) and a control group(N=8) to investigate that circuit
training affect the children who are under developmental disorder in an adolescent age for 12 weeks. And the result is as
follows. After 12 weeks circuit training, in the view of changes in body composition, "the weight, body mass index and body
fat" was slightly reduced whereas "lean body mass" was slightly increased in the test group. But all the figures in the control
group did not changed statistically(p>.05). After 12 weeks circuit training, in the view of changes in health and fitness,
"muscular strength, agility and cardiorespiratory endurance” was slightly reduced except "flexibility" was slightly increased in
the test group. But all the figures in the control group did not changed statistically. As a result of this research, 12 weeks
circuit training for the children who are developmental disorder in an adolescent age. We are able to conclude the circuit
training affected improvement in their changing in body composition and health and the continuous circuit training would be
good for them to improve their health and fitness.

Key words: circuit training, body composition, health fitness
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T O0O0& 0 O
B Fo. B Jof 0] .7) 7)o
N ?jT-q ?Vo T Xdﬁ?f }f N oZo OHO{ZX]%qu] 35 AAEST B 22 TW AR T Gl ol Ex
=] Ol % 9O A Q) 5|
SRS T WA TEE A2 TEY 54w epal < oot pol 529(EAEY, 3
A Ly kel =% o =%
2T, T gt ieT WARS SIVENT 290, 2u9, 2gesl), 989 $558
L= 3 3] Z =2
L‘?—‘/l“ﬂ'l = —17601:10:” [—HOH'E-_'OO]Z—L/ 1:!0:1 0*’]& ‘%}\']_Fr:_ B}-—ﬁlﬂﬂ-‘ﬂ ‘%@‘3}% _3_% Eil%‘% ﬁgg_gl_
A F16%WS EES 749 FZF(Random sampling)
E 1 7oA AAE A
TE ol & AL A (kg) 217 (cm) ek
200 1998.01.24 60.7 169.0 A5
A00 1998.10.15 104.0 184.0 A5
200 1999.03.09 1014 1804 A5
uw H00 1999.04.19 509 171.0 A A
400 1998.05.12 64.9 167.0 A5
00 1997.02.22 435 158.0 A A
$00 1998.08.15 75.0 170.0 A A
°]00 1999.09.11 68.0 165.0 A5
200 1998.01.24 57.6 169.2 A5
#00 1998.10.15 %.6 184.0 A A
200 1999.03.09 978 180.1 A A
H ¥
=AY 100 1999.04.19 53.7 171.0 A5
400 1998.05.12 612 170.0 A5
00 1997.02.22 42 158.8 A A
$00 1998.08.15 72.0 171.3 A5
°]00 1999.09.11 662 165.0 A5
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125 4 Aolo 5m 1+ 9] AglE T IHAE
Sk 7o A AT A o]k Az 97
A A ME &5 B 328 o A%
A3 A A AAE 122 Fopt 14E £08
Aos A vy 12 gzt AAE 02 F
ok HHESLA] Ao A3t ASAE 489 £AE 7
=

529§ F 239 $9I% BYOE LEHE
= Sk 585 &54E 50~60%(E

4. AEAY
2 dAte AAEY Y =2 08-S A4e A8

I FARD o FAHCE KT Aol7} YA

el 28 A, F 24l g B3 A5 U
04 (paired ttest) 2 351 0.H, 1H7HY A, $ SH
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©7% 4% (independent t-test)
& p< 05 FFEOE AT

m. |43
1. AATAe W

AZe A% A A 71052218kgol M H4F F
689119. 8kg® oF 214kg TAstA, FAHCRE
t-valuet 2275, p-valuet 0.05(p<05)Z &5 Z-Fo
e B3} ole 20® Yehtou), tizgwe] A4,
A8 A 70724108904 A7 F 71.03+108% 031kg

7k, BAHCER o3 Aol(p>05)F HolA

&2 ofN
;:_‘Cl
)

Azt w4 23, A@do] 127F ZH4AA o
2w AFol FaHYAT, I IHt-value,
0970, p-value, 0.793)°ll= SAALR FoId ol &
HolA] % 3tTH(p>.05).

A FA O 73 AT AR A B47:524ke/
ol A AE 3 2238:+4.64kg/ i 2 F 09kg/nf 714513
1, TAHCEE tvalue, 2662, p-value, 0.032 (p<.05)E
5 A5 ©E a7t Qe 208 YeRtol, tizy
o] 7%, 243 A BE:2Mke/nicdlM Y F
B.76+265 kg/mi = 0.14kg/ni F713IA3, BAHCERE
frolgt Ao (p>.05) 5 HolA| Y3k

Azt &4 23, 4@ 275 ZH94 o
24l waf AADFAFBM)7E AT, A
o ZHtvalue, 0727, p-value, 0479)°l = EAHOZE
frolg AtolE BolA Agkthp>.05).

AALES] 75 AARDe] A5, 243 A 2171131%
ollAl AF F 22011.0%Z °F 339% 43R, tvalue,
2460, pvalue, 0.083(p<05) °.2 -5 #-Fo] M2 &3y}
SlE Zlo® veitod, tizgide] 29 43 H 215+
379%NA e T 201:312%2 049%7}F F718191, &
AR ER frol3 Ao|(p>06)F BolA] Akt

At 84 23, 4@ 275 ZH9A o
ol Hle) AR FEC] FAHAAT, Hek T(t-value,
0.070, p-value, 0.945)°l= SAHLE o3k afol&

3* 3. AATFAY W3
= -
q97
oy TUEUS @998 225 0
L P
AT UET ma08 meeHos 121 2@
g (09
¢ _267
P 079
FEE
oy DS D46 200 0
Z
M HET po0m mrene o115 287
(kg/m) _ (n=8)
¢ 77
P A79
EEE:
BT 5104131 21714131 2460 043
(n=8)
AE HET y pnm posn -1 M1
(%) (n=§)
{ ~070
p 945
q97
gy OLH63 SLAGSO 2408 047
12k 2T
AE WET oo smees 1259 048
@ (0
¢ 688
P 503

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

HoA| FYTH(p>.05).

AR 735 Agzide] 734, 23 A 5013£163kg
oA AF % 5146+ 159kg o2 oF 1.33kg 271813,
t-value, 2408, p-value, 0.047(p<05) & & Z-3of w2
a7} e Aos yeiton, tlexide] 4 48 A
55.2347.14kgI A ¥ T 55.6316.44kg O = 04kgo] 57}
sou, AR RE FoAd Aol(p>05)E BolA &
sttt

Azt 84 2s, A@do] 127
ol sl AupgEFo] A AAT,
0688, pvalue, 0503)°ll= TAIA o= FoIgt 2polE
HolA| g 3kTHp>.05).

2. A3AEe W3

Ve s 2] 49, 4% A 12874188
Sloll A Y F 13.62:1.993] 2 °F 0753 F7FstA L,
FAHOE tvaluer - 4583, p-valuet 0.001(p<.001)
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X 4 AAFA Y ws)

"l F & 54 LE5F t p
Al
éfﬁ 1287188  1362£199 4583 001
(n=8)
2T
HEES E(ang 11874124 1212¢124 1000 351
t 1.803
p 093
AYT
v 34124560 3487566 4583 003"
(=)
=z
L EHT‘E 31124425 31758349 1106 305
(@)
t 1327
p 206
AlE
Efi 712:2.33 7371266 0798 451
(=)
2914 E(ang 7759 770 14% 197
Al
fn:;f 118754384 116754486 3742 007"
Ay HET
AvE () 11750+447  11787+458 1158 285
t - 476
p 0.641

M:SD *p<05, **:p<01, **:p<.001

2 &5 A% & a3t gl ASE Yepton,
23w A4S A48 A 1187:1243 04 Ag =
1212+41.243] 2 0253] F718t9loy, BAHCERE
93k o) (p>.05)F HolA| WTh

Ak 24 23, Agdo] 7% ZAA o
Zol| wlel] Aol S7FE AL A Htvalue,
1803, p-value, 0.093)E FAHLE o Aolg
Holz| FUTHp>.05).

289 A AFAT AL, AF 7 341245693
oM A¥ I 34874569382 oF 0753 7111, ©
AHOZE tvalue: - 4583, pvaluet, 0.003(p<.05)
S8 % Ao ¥E At e AR UERS
o, AT ¢ A9 A 3112 4258904 2¥
% 31753493 2 0.633] F7elglol, BAXCER
o3 2kol(p>.05)5 HolA| &t

Aozt 24 A3, Agzdo] 273 2HoAM gz
ol Hls) 28o] 715 AT, Ak Zht-value, 1327,
pvalue, 0206)°= FAIZ 02 o3 Ao]E HolA|

E+ tvaluex 0.798, p—value, 0451(p< 05)

ol M2 A3t §le 2oRE Ugyton, rﬂéél%
A8 A 73741.59emol A AE F 7.7541.08cm=E
EAAoRES

_IR o 2

0.38cm 37130, &
E HolA sttt

9o 2823, 43S FAAT] ZF FAF
02 frofotd e Ao Ut A 2 Hlus 9
7} glof ARk stk

AR 74 7§° APge e, 248 A
118.75+384PEICl A A3 - 11675+4.86PEIZ °F 2PEI
7a3t9a, BAHLCE tvalues - 3742 pvalue®
0007(p<05) = &5 A-Fd we a7} Sl AR
Uehgtow, gizyde 4 A3 A 117504447PH
oM 48 I 1178744, 58PEIE 0.37PEI 2751911, &
Ao 2T FoIgh Aol(p>05)F Bol Xl gttt

A 24 23, A3Rdo] 1275 ZA4AA o
zol W) WA o] S7HEUAT, Hd t-value, -
0476, p-value, 0641)°ll= SAA o= FoIgt 2ol &
HolA| o 4THp>.05).

I8 o] (p>.06)

V. =9
. AATAe s

IHF 02 AATHLE 25 AL HH AT
AAAFAF, ARG E] Aastal AATFS F7hs)
Al =], B A7) AFARGME 273 AR Ed
ol RIS ALA 07 AN A3, AATAY
Wsl7L AR frofshA wsksl g o (p<.05), W3}
" FAE AR A ge 2.

HA AF(kge A3 A 7105421 Skgolw 49 F
6891+19.8kg= oI Zra&(p<05)S Holal 9lom,
Al ﬂlﬂ FAFBM)E AE A 234745, 241<g/mzow

3 & 2038464 kg/m2E 93 THAag(p<05)S
al

—
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AALE(%Body Fat)®] 74-¢ 248 A 2510+13.1%
oA AF T 2171+131%2 T Tas(p<0b)S
Holl 9loH, 45 T84 F AAHLBM Tl
50.13+163kgol A 43 ¥ 5146+159kg = 9] & Z7}
E(p<B)EAoY Ak ztells Fo3t Apo]E HolA
%3kt (p>.05).

08 d723E SuHEY, o]t - A8l Z(2004)
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7] Wil A3y
AT e 2HE £33 975 9O, Gettman et
al. (1978)= AMZEH Yol AT, AAY, 3 AALE
o] Y| FHES HolAY FAAHLE FF Aol

O B3 glo] AA AFEH AolE B

o

134 (Agility) 2 JAE AWEn R

A2 Al&sHA WAske
L < AwEA a5 ¢le
FYolga & & glon B AfdAE dEgYgess

oft

ofr

g 53 299 44T, 34124569304 AE =
348745693 2 < 0.753] Z719} $A BAH R 9
gk 2kl (p<001)7t = ALE UEstoH, e Ztol
© T AolE HolA] AUTHp>.05).
olgfd Ade AA9HE il ©]F2(2001)9]
AT A 0504+0.09sec—>AF F 0.493+0.08sec) <}
30~40t] Ado] thdl 1447(2005) 9 AFelAE F
(B8 A 343:653-4% T 428:643)% A&
S7Hp<05)5 UEHaL Qo A7 Edoldo] WA
o] Mslo] FoJ3 FHFE WA= Aol & 5 Sk
] 13]
1

ko

%2

T8 (Muscular strenth) 40 TEHOE
TAshs Beld SeduAga 2 glom &
TolAY SAFLIN7E B3 wWiEYe] S4A,
PATe vRPIARE 3412569304 A
34.87+5.693] 2 < 0.753] 7)o} A BAZ R
g o) (p<05)7h A& AoE Ueyith

olefd A= gt Agelo] ol A3HT(2002)9
AT(EE A 1121 $5.063>4F $ 21.09+9443])
FHAEE Al A3 - A71(2003) 9 AH(A
128 £12483] >4 Y ¥ 176+1213]) B5F Fo|

=

o e m

ot

ol
o dob = 2 %

7
[e]
T

o
3
2
H

frA4 (Plexibility) & A4S ¥ ==
W MR 2 7 e vYe Ao £
Mo 794 A4, AF A 7.124233emol|A]
% 737266 cmZ °F 0.25cm F7FFH oYU BA
2 frofg Aol & HolA| ¢k, A 7k Ao
© A0 Y,

38 2012) 0 1277 EEEEZ=IH9 AT
M A9 A 188016.23cmeol M A8 3 19.30+6.05cm
2 aZ Zhetgod BAHCE frofetA] X3 & A
ToF Hlsg A7 UsiARL E g2 d7dMe &
T3 4949 W3l p<05)E Hola Qloj(elFL,
2001) A8 Ao g} o2 A3} e o2
Helt},

A1#) 2] 78 (Cardiorespiratory endurance) 417
T3A 715 Y T8 Ve 2 fAT F
© golgtal & 4 9lom, B AT HFYod)|
e B TEo 2443, 11875+3.84 PEIOIA A
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% 116.75+486PEIE oF 2PE1
g Aol (p<05)7} e ALE YERton, Jd 7t
& fFo3t 2tolE Ko 1 %}%E}(p>.o5).

olg 3 At vV (2009 % 85 =HATE
& AgATEo] Ad A 2974717014 A
27 M5B8 AR fo3 2o} gtk B
I 9o (p<.05), AA Edloldo] HiZE ] M3l £
g GFES A Aol & 4 Atk

ast A SAH R

fo b ok of

V. 24&

2 47E A7 Edolyel Raur] $2H o
o WATH B ABA WAL JFL 73] 9
3 el o5& ABHHNSE)TH FAUHN=S
w)om THET AT Heh 251 47 Edol

22 NSO, ol U 2RE et

o$;‘,o
)
AN
@

34 3k Aoz YERTHp>.05)

2. 1273 A7 Edlold T8 AA F 473449
o HstE AR Ad, G995 A9
Z8(p<.05), TAHA (p<.001), A A 78 (p<.05)&
FAACE frofstA HsketAR, FANTES
EE FA7F FAHCE folshA 1Y A2 U

ER T (p>.05).
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FANEF 2A0IE ool HI F2 A 80 WA 4

Asymmetry Analysis of Lower Limb Biomechanics during Jumping
Performance of Elite Short Track and Speed Skaters

sH43 - AT - AT eRAsT s
Ha, Sunghe - Jun, Myung-kyu * Park, Sang-Kyoon Korea National Sport Univ.

A7 SACIEIS] 4% 819 7152 ki ASEA ST Fol] Rdake slo] B24olnk k)
i SEED 29E 2A0lg A5 138, 29E 208 A% 119 HZE 54 A 2
T

2ol
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o mAjs Y} 1 AolE ATt fldf o] dHFHEY (two-way ANOVA)= A

Aol of el sl ZA VRt (F(1,20)=552.250, p=.027). HHAAFE S vt A 5=
HAolE FEo] A3t ~AO|E FE Ha) $-Z02 A Yepth (F(1,20=852252, p=022).
F Y Are KEEY 2v|E 2A0|EVF 2vjE 270 Ed Hlth HltjRo] FAH R fo
Al VRS TH (F(1,20)=288.589, p=037). 3FA 28 9] HItjH & HEEH Ayt ~FA0|EQ] o AAS
ol Uehgtal 23 E 2A 0| ES] RS Witz #39] nltho] IA Yehgth (p=002). 1
T 53 A8 mE Aol UehA] g3t £ A7 A 8147159 Mt 29lS Bl 73719 Wkt
T2 o3 AR AR 282 9le JAoE A4En.
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The aim of this study was to analyze asymmetry of lower extremity biomechanics during countermovement jump of elite short
track speed skaters and speed skaters. Peak vertical force and peak power were assessed from each extremity using bilateral force
plates (Bertec, USA; 1000Hz) during a countermovement jump in 24 Ice skaters (short track speed skaters: age=20(3)years,
hight=168(7)cm, mass=63(7)kg, career=13(3)years, 6M/7F, speed skaters: age=20(3)years, hight=174(6)cm, mass=70(11)kg,
career=11(3)years, 6M/5F). Muscle strengths of hip and knee joint were measured using Humac Norm (Humac Norm, CSMI, USA;
60deg/sec) in 23 Ice skaters (short track speed skaters: 5M/7F; speed skaters: 6M/5F). Two-way ANOVA was performed to
determine the influence of events and gender on asymmetry of lower limb biomechanics during the countermovement jump. Fight
time of male showed longer than female (F(1,20)=552.250, p=.027). Asymmetric index of peak vertical ground reaction force in short
track speed skaters was demonstrated greater than speed skaters (F(1,20)=852.252, p=022). Short track speed skate was significantly
greater asymmetric index in eccentric phase, compared with speed skaters (F(1,20)=288.589, p=.037). Significant difference between
short track speed stakers and speed skaters in asymmetric index of knee extensor indicates stronger right leg in short track speed
skaters and stronger left leg in speed skater for female athletes (p=002). The conclusion of this study was suggested to use an
index of predicting performance and preventing injury through asymmetry analysis using countermovement jump.

Key words: Asymmetric Index, Ice Skater, Countermovement Jump
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2004, Wisleff, Castagna, Helgerud, Jones, & Hoff,
2004). FAHEY} FYH] £ FRe B
FEo] SAE7] HFo|thAragon-Vargas & Gross,
1997). g APA38e] opd IE HZAER OPZH
LA +P9S Hrishs WHOE 3 AMSEL
THMarkovic, Dizdar, Jukic & Cardinale, 2004).

Az A o] Hol227] ffeiM =% A Fo] £&
st Ru (A4, 1992). 7164 8903} W36y
ok Aol B R ARA s Eol 5o Wk
o7 HehE)= AT Y DA AATE 3
T TR AAFA 0] 7MW Aol =okste
ARNA o] SEFo] TAEE dEA TR s
T STHel7]% & BAE, 2004; Caserotti, Aagaard,
Simonsen & Puggaard, 2001, Jordan, Aagaard, &
Herzog, 2015). ©|9} Zo] =oF 7 ;wa HhA R

(i

o, AjaE, FAF 53 2L WL 54 7154 vl
42 ANE 5 9k
ATl ofaha FFo] 71 BLE HESAAN

o

HA7VEHS] 9 AR A vt o] Hasa
ATHBailey, Sato, Alexander, Chiang & Stone, 2013).
&£Abo] 9lE oA ATZEEMGFES Ao R o 4
S AN A3} peak force, Bt AWRFE T 54
A w3 TS0 HlFSol vl & AHE ¥
o] BE It} (Newton, Gerber, Nimphius, Shim,
& Doan, 2006).

Hed o]yt vt o] A7 Aol owgt F3F
< UA A7 2 Aol ofstH vt A7)
g3 B GFe A AR Bus1 gt (B
S, 3=, & AEZ, 2011; Na dler, Malanga, DePrince,
Stitik & Feinberg, 2000). &€ 75 AW HH, thstd
TE¢] Countermovement Jump (CM]) Al peak force9]
EES7He AZE0|E TAA|E 20 HiEo
77180l YFE vA e AR AT 4 9t (Bailey
et al. 2013). =& 259 B4 N2 & L AlE

b -

VS

3, 555 S7MZ Aolgta HaF 3 9t} (Croisier,
Forthomme, Namurois, Vanderthommen, & Crielaard,
2002; Knapik, Bauman, Jones, Harris, & Vaughan,
191). 9= A2 B ¥S Hud A7E TF
& £ o, 7~20% o1Fe] SHAETHE & 43S 26398 F
M7l 208 BIHI T (AET, o5 AE, @
AE, & °JH]4. 2013; AsKling, Karlsson, & Thorstensson,
2003; Croisier, et al,, 2002; Knapik, et al., 1991). HHH, %18
T3 AR (01)E 23 E A0 AsEdAd 75
&4 289 o5 9 5= 119 Ajolr} §ltkal By
U AR B S7|ES AR S50 B
& AFEAA o] AR ZoE HuEi gtk
(Engebretsen, et al,, 2010). HITi 3} FabaAzte] A4
< Agaplole FAATE FE3 Aol

ols} o] FALE2 M55 A HTH B4l
me 27193} Aol A8 ol tE A7 5D
Aot webA] £ QFE HZEAE ol §F S5

. 4749
1. A7

04?94 WdAE A7 ET SEEY ATt 27 0]
B e 139 (44 68, oA 79), 235 ~A0|’ A
& 11%‘(‘#1} 69, 7} 5H)o|t}, HZFAE Sl
b A4 ZA7E §loH, A2 olg 5% =4
A Wl gle AR st 43 A A7 54
I AAE FE] AYsath ddAEY] AAA B4
o <% 1> 2

E 1. 2A 01" Mo AAE EA M(SD)

5 Uelyr) | A%Hem) | HF(ke) | FH(yr)
LEEY A3
2A|0]E 200) | 1687) | 67 | 130)
(N=13)

2= 270]d

) 00) | 1746) | 70011 | 110)
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2. A%

€ A7l AR A 8B Ale dEsd
& A Z5- 3pA| o] g
HHE7] (Bertec, USA)SF ARE A8k AHIE Alof
T S 2ZESo] (Qualisys Track Manager software,
Qualisys, Sweden)E A-&315{Th &9 €2 1000Hz=

REUHY 544 2
Norm, CBMI USA)

P

A 59 4 A9 24 2 B e FE
AN AL $4E S48 F 58

s AN, 1 dees e /¢

o b

U] el F 1Y AW we) SlolAl 9§
22 9435 W AU AN FZELE A Sk
2 54

G AP 90 2 of 240
AAE FAFGL HE A FEE F 90 7] 23 A

o] HTsha AAHEF sk, 2912
54 71329 F4¢ Ashgn
9% 5312) Holel sk

o
[
offt
2L
o
oxl
e
ol
4

2) 3229

Aol i e S83] AAE, A
2 AT 29 FFS gl sl FLF 74
g AAE AAE 2A0l] Aese Jud
FERAY FH/A0A2Y Bl 60 deg/secE FH--
53] yHa ZAs it

oft
1

ot
ool o

8]
=2

N

2 A=At (Jordan et al, 2015)(Z1F 1).

Az 52 A Z49 Aty A5= A A%
523, Matlab2014a (MathWorks, Inc, Natick, MA,
USA) £2ZEg01E Foll #4500 AdF3k4(cutoff
frequency) 100 Hz&] A9 E#HZH (low-pass filter) S
AR & AA AR, $4F, AL, ALES A
2k, ol 5 &l HIthAd A (Asymmetry Index;
ANE AESHY (29 %)(Impel]jzzeri Rampim'ni,
Maffiuletti, and Marcora, 2007). & (-)&] #& %5 1A
77 A0, F ()] #h2 HS AV AR AeR

Aolsant.
AI=(LL— RL)/stronger <100
LL= Left Limb

RL= Right Limb
Stronger= Maximum of left and right limb

MEEAE I':‘t—f?-r: .
! T5 ZHP2 =
| FTzen [P 2
S A | "aEsgz Jux
= TEITEL o
b (msec) Y ol
B = — oz
EI’ e i
K In
& == . T 3
s s S

ﬁﬁﬁﬁﬁ T S
~ R

1) AFAZE
HE AR G Adntgo] FHHA = ARt
S & AFAE A=A (B9 msed).

2) Ao AU (Peak Vertical Force)
TR A Ao A
(peak force)S F3tOm, FFA (body weight)E FF
3} (normalization) SF{TH (T+9): BW).

pal I‘LE.X]—O] o]_EILo] ;(]
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3) AUYE (Peak Power)
HEF2e] A3t Adntes) £2
E(power) F=otith AFoE #ES}

E3]

kA,

==
e

of it

T AulgkS ok A AT (T W/kg).

4) 4% (Impulse)

BEFAA AT BEATLEE 1ol
e AFs T FAF (impulse)S A=
(Z: Ns).

5) 3A=4

P Zéﬂr ST F3/414 29 (peak torque)
< AToE wFIsI HLPe ANIAT (B9
Nm/kg).

5. SAA

FAAYE SPSS 1805 AHESIGTE HZEAe |
i F=3 Aol kA9 L9 alld A 4
g3 I Apolg AF3] Y3l | 9HFEY (two-way
ANOVA)& AAsH ol BA4 Fof4Ee o=06
Z A3t

m Az

1 AZAzE
LEEY 2A9E 2H0|ES} A¥E AF0|EY A
FAREE Aol o wiel AA vesd. ey

s o2

MSD) M(SD) Foop
SEED
(N=13  60L5(368) 529470
'6/%7
AT e 55050 027
AT N se5835)  502658)°
(msec) g/ ls
F 30,065
0B 82
p 115

* p<.05, #p<001 8ol W2 FAH Aol

F2 3§78 Aol b ggton], $EHEE
=

= UEA) el (& ),

2. HoA A vt A4

HA R vt AP £EEY 2vE
HolE F5o| 2T E 2H0|E Fio ulg]
A VERTH (F(1,20=852.252, p=022). 1}
T BAA zhol= VERA $9ER (F(1,20)=115516,
p=059), $ZA-EEI}E UehA] 234t (F(1,20)=003,
p=957)(11% 3).

[

o
ol

I

>

3. ey vk A

AddEs MY A5 3554 98 T 54
2 Aol7t ehdA) 8%t %
o (% 3).

4. FAFY HIUA A5

AR 7] FAY WY ASE HEEY 2]

& 20|27} 2)E o)l HT) HTHe] 92

02 =) ekt U A8 G2 Aol% 4%

Agaske SAHOE tehbA st (E 4, 954
7o) $A% ity AN $23% 48 2 5
Aoz Aot e ggiet (E 3

5. A2 MY A

LEEY ATE AA0EY ARMFEL B2 A
Aol $202 Mrhgol velita, 29E 2A0E
o AAMFEL T2 230 T o] AA Yept
o (p=002). 1 9 YHBAY FERA A2
BA AR 53 A8 7 54 2ol YehiA
oLoH:]. ( )
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3.0 | | L 5
E5 T S SRR USROS N Lo
2.0 L -5
3 2
245 L.
v 0 =
= 1 [ [ I Pal
° —
2 10 L 15 3y
i S
)
g s L20 <
0 .25
e o o o
2E AmE
"oz S - BTy 4
§ p<05 F5ol T2 FAZ Aol
a9 2 58 dY &, ¢ AR HE (peak force)# WA 4
£ 3 AU E, AR/ S 79 FAE, sA2Y wig A
wa o2t E
M(SD) M(SD) P
SEEN=13; H6/o] 99(169 82(310
) éﬁ]E(IEI=11; %6/{1%5)7) 13.5((27,;) 70524,9; 27 ®
HNYE BIAR5(%) F %0
‘ 050 826
p 696
SEEHN=13; P6/7) 44(79) 48(118) o~ oo
1] =11. Uk E = K K
T 232N 1F1 6, <) 10(61) — 10(6.6)
' 003 954
P 037
SEEN=3; P6/7) 36(70) 51(76) 274 %
T 23 5(N=11; '26/5) -07(40) -03(54) ‘ ‘
U0 U\ /0
F 15741
141 711
p 157
SEEN=12; U5/ 770, 370139
éﬁ]E(IEI=11; %6/{1%5)7) —0.8((13;) -1.8((1343)) 2806 B
B F2Y(%)
F 21274
077 785
p 136
HEEYN=12 5 93173 10(13;
~9)E 1\(11\111- 6 {;;7) 87(16 4) -43(182 6277 242
BB AHE%) ZASNAL 56/ 87064 3180
F 669
187 670
p 564
SEEYN=13; ¢ 30(4, 8(17.
=N do/417) 30(45) 28(17.1) s 5
g TTE 23] E(N=11; P/ 5) 22(168) 91(20.0)
TRRE FSAE) F 124460
006 927
p 057
SEEN=13; P6/7) 8907 -148(172) 0 .
. 23| E(N=11; 'd6/415) -16(67) 14.1(19.2)8 ’ '
7204 A9E%)
F 2779
3617 i)
p 344

§ p<05 250l G2 54 A0
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ATeE Hz52 sAZE S 534 2A0H
5 & AHsshe Ao| B4

EEY A3E AA0|ES AME AF0|E
T ATAE FAHCE Zpol7} YRR Gt
A A D] 53 AelE FES vlud A
TAAE AAGEE7] 5 HEZEo|7h AlolF
=9 BAALR A et Bastith (Yand
& Los Arcos, 2014). £ A7} 2] A D79
AolE FEE Aol 27 Wi 7152 B7F Al
Aste| Apol7h vehd 2102 A weba E A
TAGE A FeY] 25 3 vaE g Eﬂfoﬂ
AZAZE] Zol7} UEhA] ¢4 A0R Az
FTELE] AFAREE Aol7h AR |, | 719
aole AHOR st Uyt Caserotti &
(2001)9] AFAFAANE Aol 04*4011 H] 6H Ao &
4 SR8 RS HEY R £ 882 YE
ol =A Hxg 208 Hussich J ol 2%
74

_JA_Q‘O}N

OPN rR T

B

o]F Uehte g, 1o Aoz Qs Ay
AoE B1¥HI Yt} (Quatman, Ford, Myer, &
Hewett, 2006).
SHEEY AYE AF0|Ex ATE AF0|Ed H]
st HrjA ko] 507 ntAo] AA eyt
o e 28 (2008)9] AollAe duhddE o

%LEE 611_0_ uﬂ ob?___} /‘Xl ;HE /\] 35]. ___/] _,JEH;(]@
Bk o] o7} §lE ACE BIdlgth 2A0E 5
S NARI RS 2 Fddh= EA0] 7] W ¥
HH1S t o2 ZeE A AT} Zpol7t Sl AL
Z Azt

2 AN AZRFETIY FHFo] KEEY
2T E 2AO|EV} 2FE 2A0|ESf HF| $502
Bt o] o A YERT T F52 frAkE 2olA
ok & ZolHo] EAZT. KEEY ATt AFA0]EE
S(ZY) FRrelA wE WL% 3= 2ol 71715
< BN A T8t 29E AA0JEE 4
A7 A o ARFEE o] 3‘&0}‘:} (dHt, 2009). |
g3 EH o7 3 FAI HE Sl §5 AR5t

2~68%%

=% (Jordan et al, 2015). & &91 A=
Bz Fd 2 A7 Fofsta ge =
S deE AAHT wEtA ol @

4o oo o N

o w S A S )
O
Q
r1r

N
-

e

o i
¢
5
[

=
o

Ao BAA o2 o3ks mATh
o JV@E}

S8 Adg S AstaAs A
I AJEL FAA Aole L}EMZI gk Zev
AFATFAN A" Edo] T 5 = oldd
7~20%°1¢e] M7 YR TR
HAEUTY (AEF 5, 2013; Askling et al, 2003;
Croisier, et al., 2002, Knapik, et al,, 191). 24| 77|19
3 mgzAE Bal el Aol YA el
B} 9 AR AR ek Wed) BE $3
g Eofehe =3t vt ol %2 AAY S
FrEdohd ool tid Wt =3 AA Hofokd ZolTh

=l
ry ol
B
rlo
l 2
41:1 i
o
>_\.L T

x
oL
e
N

V. 2E 4 Ad

FTEEAY BE 25984 47|59 HIgH o]
#2453} Cordova®} Armstrong (1996)9] 4 ] i
HjA AR o] A ZEA 75y s &
A2t AQFstGth AHH o R B AofA WE}
¢ 35 EAs EOE /\lf A, 5 T2 AY Bt
A 7|EoE 889 F s R *@7‘3‘:} =5 7

al,, 2007).

SEA wgY A% 4718, 4] B
e $5A77F 288 Alos A4 =3, gy
A AErE 5 BAA A5EE =Y 80 de
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nAE 4 f‘&i‘#@‘ﬁ—’}ﬁlﬂ 18( ), 179190,

2 AT, & olv]4 (2013). 4R

E9 yETE 2737 e
34%,1 7 38 QT A=A 583
A mUAE A, 2013, 63-63.

AR, (1992). dALFENEY $297] §29) &%
33 B4, vzt qAeSl=g, AAdsta
et Mg

°71%, & AAS. (2004). FAHZ A
ojHol 59| A HntE e
93}3]%), 12(4), 125134,

e (009, 10). LEEE 2A0|E} 23] = 20| EQ] 2
0]=7, AT XER| mp//wwwsportmsth/ﬁl

e, & DAL (2010). 95 AAE 2FTaF|o]E
Aol 4719 T%% e, T
T4 %% B4 AHEIA, 2009),

o M =
~

g
oM I
)
Ho
1)

1%‘ A% (2010). 7 LA 271

o A4 El Aol Al FHE Z71F el 1A
= 9% 5H, 20(1), 71-80.
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T

4) =EA
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A

5 $A7159 otz 7]

nl= A2 et 387} (Publication Manual of American Psychological

3=

Association, 5th Ed., 141-144) %=



%35, 7% A9 Al Z(AA)
MANOVA Multivariate analysis of variance/THH &4 T
ANOVA Analysis of variance/ ¥ %4 (univariate) °
df Degree of freedom/ZHr%E
f Frequency /%1%
3 Fisher's ratio/Fisher's FH]
Ho Null hypothesis under test/ %7}
Hi1 Alternative hypothesis/ ™ 571
M Mean/2t=%
Mdn Median/ %%
MS Mean square/ % 74+
n Number of subsample/3t$] T Abel4 ojdg
N Total number in a sample/ AA| & Ab#s
ns Nonsignificant/ 42 ©.2 |84 o+
p Probability/ &
p Percentage, percentile/ ™%
r Pearson product-moment correlation/’d #4714
g Mulltiple correlation squared/Z %714~
SD Standard deviation/ 52}
SE Standard error (of measurement)/ %22}
SEM Structural equation model/ T-Z¥4 24 23 AA
SS Sum of square/ A5 ojeg
Abscissa (7FEFE, Jgjze| 4 F)
Ordinate (23, 19129 49 %
xyzSS e (23 EH/\/]TO"—'T) ojeg
A standard score/ 775
Sum of square/ A5
Alpha/¥% 25 2, Cronbach's WA YA A4
Beta/¢|E LT &, EF A
. g /1% &g, 23 453 AAT A
Computed value of a chi-square test
/7t A A ]X]
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gewr | £ $ox] EEES
@9 pH6.0 PH6.0 pH6.0
12em 12cm 15MPa(mega pascal) 15mPa 15Mpa
8m 8§ M 15% 15%
10 #m 10 «m 10 28%(w/V) 28%(w/v)28%(W/V)
12g 2g 0.14mg% 0.14mg% 0.14mg%
51kg 51kg 51Kg 51kgs 20ppm 20ppm 20PPM
36ml 36mL 36ml. 1x10-3 M 1x10-3M
20L 201 20.0 1 20.0L H 4
12.5hr 12.5hr 12.5hrs 05~08g
: ; : 0508 g
3.8min 3.8min 3.8mins 05-08¢g
10sec 10sec. 10s T2
30mm/min 30mm,/min 30mm,/min. 0.001 001
25m/sec 25m/sec (at+b)/(ctd) atb/ct+d
25° °C 30 °C
3. MA 3 =t
1) B BE, BE 5o MR A8 PRt olduAz AAs B e 75k 4

F9) 100l3}9] = 2

A2 EAFE 1000199 SR olehulol A48 A
2AZ BADT. 10000149 $ANAE Al A2H FE2 TR,



& 157

[=, AAF @ElA w2 A5 TEal A

A

£7]%

o

o

st

o.

3]

ko2 £7]%

HEi_t_ ]

1 o) F 5

5) AA7E ©A S

ke
i

FA =t

L3

A

L
L.

9] Z}(Footnote)

Ko

atg!
)

o

}

__01_

Heoll AA

!
st

o

N
22

2% 9 332001/ E— Affonso & Lee(2001)% —

A (famnily

8) A7} 321 o]

—_
o

7|3t

kA
it

Ake] 4k et al. &

A

A=
[AIA]

i
Willams, Johnes, Smeith & Lee(2001)= 2

= Ao — A A8

hvA
s

Willams et al. (2001)

= 43 o5 A 24

of

1
h=}



158

[AIA]

——A3 A 2E# 2 (Volicer, K A. 2001; Volicer, M. Y. 2001)——

10. 28 AHA9

[AIA]

R A9 (017]%, 1991, 1998). A3 A9 (Price, 1988, 1999).

KH

floll 2 At <

3]

11 2

[AIA]

1%, 1980a , 1980b)

=4

FE=FY 7% (Price, 1980a , 1980b) FE=5< 7%=

AAZE 22 WEoA s 8 de @ dA Jhutdees, 1

=
L

2. 2% e

[AIA]

—of HE AFER A, 1978, FalT, 1997, A7, 2001; Brown & Smith, 1975;

, 1954,

Williams, 1998)-—
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1) %7743 E(Periodicals)
- AREWIE): AAEL B WrlskE d8Y A A2 AR 230 yr] REE vEIAtie s

HA, 4 TS FE(, ) FART AR 20001} T 013 Aol oA Az 9ol &8 A

& VU= AR tadl oA 23 gl 77
- =2 AE 92 A AGH SAAE( 7 vl oA AlE) AvlE AN dEAR £
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SEA: T AF FeAE2 e 25t I A5 olEEAz 2.

1At B, dEAke e 24

oft
H{d
Lok
i
)
oL
e
19
/og\t
>
&
@
o
g
=
©
o
rC
e
2L
oL
ot
frt

A 3 oo} HolA: A4 AR B FRolME A MEE s, FEoA e ojgdgos

7], SNoj= F23} JRa A5 B ol9Y o2 WHA g3 FAL W)

- FF FAEY H|SEAY U EVHE ©ol T a3t o) B REEA AHde
24,
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