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The origin type of femoral and obturator nerve on the lumbosacral
nervous plexus

M

Zoht Fopistan ofshst - gLk - AR ol F FRAST
Anna Jeon Department of Anatomy, College of Medicine, Chung-Ang Univ. - Na Young Yoon - Min Soo Jeon -
Je-Hun Lee Korea National Sport Univ.

ATo) BAe AHTPES Beldlel YN A PSS Aok A ol
Jeje 24 e 52 1 Bk W% AR omo*xl ) 5%

< sk Ad 0}71] SHTO}OQE} a —;—, %3
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& SAA YRS gl 7gol 7198k= 7857 66.7%, = RolA tHlAs| Al 7] dehks 74¢ 7}222%010}1
al &“H""/‘i A4l del 719shs 497 111%01300k #0738 EAA dAs A 71de 497t
66.7% 7V BkaL, AR 27l A 7143k g, Aol taAs gl 71943 7392k ATl s
AN 719 A7 47 111%9 BEE Bt o] A7) e &AW AA 53 259 s
selshet] o] F Zloloh

Abstract

The purpose of this study was to investigate the origin of femoral and obturator nerve focusing on the lumbosacral nervous
plexus for helpful the understanding about exercise treatment or pain knowledge. This study was used 9 specimens (male 5,
female 4) and fixed 10% formalin and then dissected 2 spinal nerves (femoral and obturator nerve) very clearly on the
lumbosacral nervous plexus to identify which spinal level originated using surgical microscope. The femoral nerve was mostly
arisen from L2~14 (66.7%) and originated from L[2~L5 (22.2%) and originated from L1~I4 (11.1%). the obturator nerve was
arisen from [2~14 (66.7%) and originated from [3~14 (11.1%) and L3~L5 (11.1%) and L4~L5 (11.1%). This study was helpful
for understanding the muscle condition and pain on the exercise treatment part.

Key words: Lumbosacral nervous plexus, Femoral nerve, Obturator nerve, Exercise treatmnet
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et al.
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2} #H3)417 (obturator nerve)] AHIE W 1EST
(adductor longus)°ltt Foke] 21 (peroneal nerve) 9]
Al E W= P97 tibialis anterior) ol A= o) 4
7do] &3] JHHT (Choi et al. 2009).
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5 QAL SHPAAAD7) 95 (44 5, of
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S HANAL7M 7)hskes AFAA 5 |
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7} 111%°14C} (Fig. 2 and Table 1).
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Table 1. femoral nerve composition on the lumbosacral
nervous plexus

Nerve Group Types Frequency
12,13 14 06.7% (6/9)
Femoral nerve 12, 13, 14, 15 22% (2/9)
L1, L2, 13, [4 11.1% (1/9)

AL A A G T1de A5

7t 66.7% 718 WAL, AAURE Aol A 71%5}
745, ARlA SRS el 713t 739k Ul
ATAS 2V olA 719 A5 44 111%0] &
IE BT (Table 2).

Table 2. Obturator nerve composition on the lumbosacral
nerveous plexus

Nerve Types Frequency
12, 13 14 06.7% (6/9)

Obturator L3 14 11.1% (1/9)
herve L3, 14, 15 11.1% (1/9)
L4, 15 11.1% (1/9)

Fig. 1. The right side specimen of the obturator nerve
origin from L4, L5.

F1g 2. The left side specimen of the obturator and
femoral nerve origin from [2~[4.

4.,./#)““ A3

Fig. 3. The left side specimen of the obturator origin
from 14, L5 and femoral nerve origin from
[2~15.
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;ﬂﬂ"i o] HHEEt7} 2o g2 A= AR
<, Y5l uhE 27 ol 9 28 ofEE ret
(Press et al,, 1991). X| &= $kAko] oF 0%7F HEH &
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A7t e A Fed 8He At RauHg]
TH73<, 1994).
A5 H25(Spinal Stenosis)> 4170 A7

Z 7k g@3o] Foll A3 B2 A TlA kS
Hho} A73& AFste] F5ol Uehdtt A3 3
& Yol ARlAIAN F2 dAeh, 37 3e]eF
3 sl AL el IAY, ST 4
& 545 AdthRand, 1999).
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o] FaFo] A4 7FsAle] Bom, EakA= ¥AN L1
T 159 3Rt 724 ZA7E BT Aol HA] |
gl el g3e ol 1 Al o) o] A
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= 7 3om, 59| HFALo] Rl (intervertebarl
disc) B= 5] A8A HHA FFFe £ + ot
(Table 1). 312]# 12, L3, 149] 91X HotelA4 7} 7
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Y& 5 olok. BEH A5 WhgeHA] = 3¢ A
oju} E3tol tigk 79t 12]# A %(decompressive
laminectomy)$! &7 W AT

ETEAE WHoEs dg st 5(Lumbar
Stabilizing Exercise)< Al§sh=tl] #AoA Fa1, 7|
AZE 22e sl AAY] #8S SN ¢
Aslste] AU 715 FANI)E e D3t Magee,
1999). Danneels 5{2001)> TH 3]2]5Z3A-Eo0Al
Zb7) EA 1033t S5Z2 1398 283 | &g &
Zej YA AR A, 5 AA A frold
S7Fe HSlth B 81991, Sung(2003)2 $H3 &
253 IAES o= 457k H3 sl 2%
zzad 283 57 Y] 2sst 7154

£ &% A 5w A% 71 T2 Pl f
A EA Uetia Busigitk o|gh 2o] A3
TE AAZ HF A3} 50| F2lEsY A9
54 e/ 9 29 F1Y a3t 4SS
o[l ATAIE e AT AR Qg §
255 2 Y98, ol 5 7% Astl st
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HEO 2 355 B3-S & 208 AZdn

o]z Aol <J5hd (Woo et al, 2011), ‘griel4l7
& 12, 13, [49A 7]99gk 97} 88.0%°1L L, L2,
L3, LaollA] 7193 797} 12.0% 1Ak Ls5ellA] 719%k
7897t 22% 2 HE ol A= thE AFHSITh
F Aol BF 12, 13, L4014 79 A4t 7
B2 22 FEHINT old AFolA FHHYNE L 2
E 735 (100%)°1A 12, 13, T4olA 7]19% Aoz 1
1E oL, o] AFeME 7P B A5 12, 13, 14
odlA Zlgske Aoz WHEECU (66.7%), YA

333%2 49+ 155 29
= Z08 ZAEY (Fig 1,

wrebA FH A A a4 ]
ojgsh=t] T%o] & Aelth. 2~
2 EZolA 7119 A ER/IFST % ]ia} R 2
o, &AL T LA TFAHI A 7=
Ase I o3Ity A o] A7 Ailks ¥ =
3ol E o0& 7|tfgit

ek ek 7 gollA 7)dst
3 and Table 2).
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The Effect of Lay-Up Shoot Landing Types on Potential Lower Extremities’
Injury

A5 AErsta - v s STsty

Hee Sung Lim Gangdong Univ. - Sangheon Park Korea National Sport Univ.

B A7 T ot & A, A F3ol e A AHRES EA3L T AolE st s dlold-5t
ZHARS dshed 4] k. ol23t H22 A4k flate] & ATelAs 5'd ol AEE 7R
1078 (age: 23.3+1.3 yrs,, height: 179.242.9 cm, weight: 71.95.1 kg, career: 7.7+1.6 yrs.) 9] oFlFo] & A7} 3o
a3tk E WdAES A riAlE FEetar 3714 89l #A SA(DLL JLL, OLD)< 474 s3s3ith. iy
o] T2 Al Slste] sthel Held FhHlEtet 2the] AWRE|E /\]%—s}giwq ol A& (sampling
rate) = 100 Hz, 1000 HzZ A735}9t). SA1%2l= Windows& SPSS 21.0 Version L2138 o]-83l3 o, vHE=
A FEA(ANOVA with repeated measure)7} 3% 901, AL 734 Bonferroni corrections 3514tk #2
I (significant level)> 062 A5t £ A743, DLLY] o) A9 3k JLLY} OLLEG SAH o2 #9
A W2 FAIE UERTp<05). =3, FAReRed} A4 5 DLLO| JLLY OLLEH A= FofshA
A FAE UBATHp<05). A8H 0%, PEAA|(DLL)S FLAA|(LL OLL) X T 2] Al HEES 7HA1L
AT & 5 A HEo, ]LL—‘ OLLET 2he %k 3 Uehll= %ol 3=t o= JLLo] OLLET &7 =44
of oM B Az 2 T Hol Bt AdeS Uehlis AL 9rd & Aok 22U o= 579
w4 e SR Eﬁroli T 9 0”“3%}01]/‘1 T FAYT A A7ole Aol ik

Abstract

The purpose of this study was to investigate vertical ground reaction force among the three landing types of the lay-up shoot
in the basketball. Ten male amateur basketball players (age: 23.3+1.3 yrs., height: 179229 cm, weight: 71.9+5.1 kg, career:
7.7t1.6 yrs.) were participated in this study. Participants were asked to perform three types of the lay-up shoot landing
(Double leg landing [DLL], Jump leg landing [JLL], Opposite leg landing [OLL]), five times for each. And, eight infrared
cameras (100 Hz) and two force plate (1000 Hz) were used to measure the landing performances. The vertical ground reaction
force variables, which are Maximum vertical GRF (kFz), vertical loading rate (kGz) and vertical stiffness (kSz), were calculated
to compare between lay-up shoot landing movements in this study. A one-way ANOVA with repeated measures were
performed for this study and the level of statistical significance was set at .05. Findings were as follows: 1. DLL showed lower
maximum vertical ground reaction force (kFz) than JLL and OLL, which are single leg landing (p<.01) 2. DLL showed lower
vertical loading rate (kGz) than JLL and OLL (p<.01) 3. DLL showed lower vertical stiffness (kSz) than JLL and OLL (p<.01)
In conclusion, injury risk factors of double leg landing are lower than single leg landing in basketball lay-up shoot. Specially,
injury risk factors of jump leg landing tended to be less than opposite leg landing. This movements are peculiar characteristic
in basketball compared with general motion.

Key words: basketball, lay-up shoot, ground reaction force, load rate, vertical stiffness

* kkepul2@gmail.com
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S22 70| ARl ShX|sol ojxl= F& 9

FEFE ok A= S A ET] 98l O 58] 5
9= aefste] ¥ 24| (double leg landing [DLL]),

W 2] (opposite leg landing [OLL]), 7} 3 ©&
FehA]l Aol Fesirtal ALRHL:

A B A7 22 o5t A A, 2A|
FHo OE 5T WS zjolE dopr, &
A frado] A skl vAle S-S AT
Sz Al dold-5t A AelE oA 2
T e ARE Algsh=d AUtk

. 7494
1. SR

B AT tidAE A 51 54 ool A4
S 7K, Q8% o] 559 Koigha 57 Fole
FE 10808 At on AT thdte] E4
<& >3 Lt F55 AAL At FoAEe &
< S]E(dribble), 22 Z(kick)S Al=sh= AR |
Z2EE B3l I

3£ 1. General characteristic of participants

Age Height Weight Career
(yrs) (cm) (kg) (yrs)
meantSD 23313 1792429 719451 7716
2. A3
& A7 Eloldd-se 2R A, A 380 mE
A

Aol B3] 9istel AgR A BA A
<& 29} 2}

rr

£ 2. Experimental equipments

Equipment Maker Model
Eight Infrared Qualisys, Oqus 300
Camera Sweden - 100Hz
Kistler, Type 9286A
Two Force Plate Switzerland  1000Hz
Data Collection Qualisys, Qualisys Track
Equipment Sweden Manager
The
Mathworks, Matlab R2014a
Data Analysis USA
Software
C-Motion, .
USA Visual3D
3. A43dx

B dAglMe A w7 471649 dolg-set
Hoh fARE 22 5617 fJsto] Aplo] Bad 2
&3ke T AES sglen, 434 Wl ol
306 mo] A7t THE A & F, FEEEHneutral
zone)FH A7HA9] A<l 4056 m A AFH o]
P57t AESHES AASITHLE 1).

% 1. Experimental view

=g, thte] Alad e B4S HEsp) Skl
58] o)ge] FLE AL WY & 3, dolghsee] 2

Stol| ARkE7)7E HAs =S S
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o $IAE AT JIaL olo] st FAE 4
3 thdAke] sHoz FAR 5 Qe Thed VM &
& w019 Folshsee AR 5 =S AESge

o, Ho|g-5t A FH& P —}X](DLL), =3
ZLX](]LL) X‘IJ-ES]- H}q]ug Z"X](OLL) 37].x] .g_z‘ﬂ 9] 2
A5 N 3t sl ojwf, ¢ 2= o
Aol AAF7ol HE Edto]Y(trial) T A4S}
1, BE A gt Eﬂ"]?j e BEHOE
Y3 5H0] Erfo]ds E533lon, ofF A
AT
B A7 F2s Fdehy] Hsto] F 43719 whAt
P}A(R/L shoulder, R/L elbow, R/L wrist R/L lilac,
R/L asis, R/L psis, sacrum, R/L GI, R/L knee(med.),
R/L knee (lat), R/L ankle (med), R/L ankle (lat.),
RIL hed, R toc, RL tigh (14), R/L. shank (1)
£ 7} 8hA] A3 B FRE on(1d 2), A
< &3 2ol A HlolBl(raw data)= 22+ A5 F72
E(Butterworth 2nd low-pass filter) S A8-31] TE|
(filtering) 3FTE olw) AFek T3 (cut-off frequency)
© 12 Hz= A3 th(Ford, Shapiro, Myer, Van Den
Bogert, & Hewett, 2010).

T8 2. Marker attachment (43 markers)

4. ABAY

B A7 B4 HdE F238] Slste] 7] A
(Event 1: initial contact) <={HHE -5 o] Aol =
% 7}Event 2: maximum knee flexion)7HA1E 24
47} phase 1: landing phase) 0 & A48}t

dlol-5¢ 2R Al tidALlA 7kl 54, T8t
S AFHez gopy] flsto] Ho FAHEE
(kFz), 2] F3}-&(kGz, vertical loading rate), 21734
(KSz, vertical stiffness)= HIOE AT Hh
FAA RS G(KFz)& A 27] AAshks <1
FE(Event 1) F5°] Ht 25+ &1HEvent 2)7H4]
AT Ao 2 AUTE RKFy)S FE8IA0H,
—/F“—ll'%ﬁ}ﬁ(k(}z)% M FEE Aol A ERE ghe

A7 duration) 02 PEEH ghS ARS3FATHKEzZ/ At).
=3 FAKSz) S A AR s = A
54 (center of mass [COM])¢] Htl| 20| FH9E
VR ke Al tHkFz/ ACOMz, 1 3, Brughelli,
& Cronin, 2008; Butler, Crowell & Davis, 2003).

5. BAA

B Aol 2 &2 3be) el Aol s A 4l
st HHEZSAH A (one-way ANOVA with repeated
measure)’} FHHACH, AR AL Bonferroni
corrections T8I o] T (significant level, «)
< 062 A4St

M. J-+23

AT dolghst A4 A 24 §50) T Aol
$57] Sistol AAEIglon, 1 Ak B

‘—IO]-

-‘Qr{n: re
S

my

1. AU A AL (Maximum GRFz, kFz)

B Aol A FAARES BT A5, 3
A §8 2 BARCE felspl Aelrh vehit



S 2l0|- SHo| HX| 70| Al siXjsHol| Dixl= J&F 1

(p<05). =3 AFH4 A3} JLL3H OLLS] Hof ]
AR o] DLLEE} EAROR folsH 2 #S

ERTHp<05, 3 3). OLLS| o] sAAwR & JLL
o} 2 e ES’S\OL} EAH o R §o3h zjol=

UERFA] g3t

% 3. Maximum GRFz (kFz) it kN
mean 290 49 511 01

D) (099 (1.26) (1%)  (8092)
DLL vs. JIL DLL vs. OLL JLL vs. OLL
01 01 1.00

post-hoc

* indicates significant differences (p<.05)

2. 73 B3E(Vertical loading rate, kGz)

B AFolA FAREES A A, A 79
F BAHSRE frefshAl Aol7h YERstTthp<.05). =g
ASAA As), JLLY OLLe| 43]%-sl&o] DLLECH
AR fosiA 2 #he JERITp<05, & 4).
OLLY| FAHFsHEE JLILEY £ 4%s Boy
SAHCRE frefgt Aol UERA] ¥kt

3 4. Vertical loading rate (kGz)

unit: kN - sec™
DLL JIL OLL p(E)
mean 62.33 101.90 116.84 01*

GD)  (308) (4237  (®B7) (3730
DLL vs. JLL DLL vs. OLL JLL vs. OLL
01 01 15

post-hoc

* indicates significant differences (p<.05)

3. 273 (Vertical stiffness, kSz)

B GrelA A B A, A /9 7
EAAoE folaiA o)z} Vrehgthp<05). T A
SAA A3} JLLY OLLY| $274430] DLLET B4

HOR FofohAl & e HERITHp<05, & 5)

3 5. Vertical stiffness (kSz)

unit: KN - m™
DLL JLL OLL p(F)
mean 18.40 2445 25.67 01%
(SD) (8.30) (913) (9.46) (14.62)
DLL vs. JLL DLL vs. OLL  JLL vs. OLL
post-hoc
01% 01* 1.00

* indicates significant differences (p<.05)

r2

2 L?L% Eﬂ°l°* 529] 2A] FEo] wWE 423 A
F3b7] flste] F =k 24 A,
4 1 DLLA Ao A AR ?&‘
e ?‘5& 22| F2RI JLL, OLLETh e gk
ERATHEE 34, p<05). 1|1l SAHOE FofT 2fo
E e A E9ATH L] OLLET w2 738ke 1Y)
o} QP A FAo] T 22 FA sl v
A AR AR el 2 P
2|9} bk Zz|o] AN B Aol o
Ashs Aol (o]Al4t, UnlL. 2014; Tillman, Criss,
Brunt, & Hass. 2004; Nejishima, Urabe, & Yokoyama,
2007; Yeow, Lee, & Goh, 2011), o|& #lo1g-5¢ 2HA]
Al B ZA7} g 2|9} Bl wste] B FEE T}
SAE Holg AhtH o BAAA aHor ZA
o F5Ep) YRoz A}ﬁﬂu} =3} JLLo] OLLEtH
ko 7350 kS Eol ol JLLS AXE A& 1
& I AR AR AAE T
‘6‘}{— o7t 2A We FEE Fasatol|Ae] skA¢]
e Wspt Ja, AAE AT FFoAY AR FH
2o HlmA o2 At W, OLLE4k #Ho|Y-5e&
ANE3E7] st Tek SAlo 2R sk e
o] 73 (flexion)o] LouAl =1, AHF HE3te 2}
A& 91¢k the]2] H(extension) 52+ THA] & W HE
TA a7t

o

mlo
L

olsh 2& OLLY] B4 FF S
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A JLLES B 32 $2UE HANTA = 35
Ao 2Ha3h AlA F2 'ﬂf_’_
s Aot Wl 355
Yol A2 JLLl| Hls] 1%4
OLLE A Al =gk Al XI?M%‘M *X@O}EOI
AYAA D2 % AslE B SV § Stk
Ata T

go]g-5ee] 2t 22 Feljol mE TS AT
Be, Ao AuukEs A ReE FUsh ILLJJr
OLL®] 427440 DLL Bt} 2 g8 Jeplon(®
p<05), TlEo] OLLO] JLLETE &2 734 <] 73?%%
air:} 7330l B AYPATFE Tt 2
7 4] WFAYZ(mechanism) & 2 d5H) %%ﬂx
%@% AL grd + da, ¥ 4 49| tiate]
st tiAskA] 53 AFE oiiE 4 Aok sk
om o] A TRIAE A& STMAA ZFEA
o] el = olojd 4= qltkar Bl Hojgtrk(shgs, 7

AR, Ad, 25F, JFAN, 849 & R 2014

ofj HI\

rlo

Lo |

O RNt h1sv)

Butler, Crowell & Davis, 2003; Brughelli & Cronin,
2008, B7bH0=, oAl Qe Ao AukE(E), B
32(kG2) T T SHBA(S) ) Fol ADFE A
ol 7keliAl= 54 5 Hahe S7hdS sk, ofdl
e theS 53] 34 XA FARE EFoE o
ol & 9tk 28Z 0% golY-5t & Al 3T 2HA]
SZH(JLL, OLL)o] <& 22| 52HDLL)H Hlaste] &
% 2] A9k (vertical ground reaction force) Ml
odA o 2 e 7o, AR Foldt Aozt
el efgtort OLLo] JLLETH Hof A, &
°}‘E a2)al FARFEe] B w2 A% HAT ©f
T #lold-st 2R Al, g 2A] FALL, OLL)Hrh=
o AA(DLL) 2] 58 A Aol 7k 37
S FFAoE fgd & Q= AL oujsiy, HE
oJs @R AL ol2ol A% I W B
(OLD)E AAsh= ARt Hxgt YLD E A k=
o] 9F-2R1 Gl tirlste] FA7 thgol 7Fsdt
22 wole} ket
BT 2, 57 A7) F EEoE golY ste
A=8h= 75 dshe] s Sel R FAlsks A
Hope = AT 2s 940 2 ¢ glow, 4

o] o]ﬂ] kg Zl-;(]
12 sk 7 e

2 ATE doigks 34 A, 3 43 BE 5
2 A 24S 53 dolgksol T Lnke 2
A Re AR stk

B Ae] A3, doldhs 34 A B 2 54

(LL, OLD)HIst P 2#] S2HDLL)o] A2 o=
oA A2 Hd FAARNEKE), TN
kGz) 182 A7 (KSz)ol 1/}1:/}1/1-\;].(},<05 T3
dlold-st A Al PEAA(LL, OLL)«] 3 A4
O O3k Aol UEhA] ebkAE A
z ZL7<l P~ o] u“z las) B‘(OLL)E

A5, AA$2004). T2 “dAE FTlA NBA
7R, Fetigha S8

3). HAAM] A, sks FWAL

AL, HHYE, A=-32007). vl AR M= B2
22 A&z me FRAHE Wl §

4, YRLFARIA, 174), 5764

RQULAR T A L
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The Analysis of the Game Content of the Artistic Gymnastics World
Championships in 2018

AEE @A grsta
Kim, Dong Min Korea National Sport Univ.

[oF

o] ATe] o2 2018'd 10¥ 7IEE T8} ZIAIAIZE AARTAN S o 7Vt 697 =7t A 29278 9] dAp A
o} nF-5 AS7710A e 3He] A AT tde R AA sislon. Mg d% 4 A7) A B4
-5 71004 71 Bl w3 84, T EDAT)H 719 HIEE-P) O Bt FA% A} e 2
S AEE A3k A WA, ' A577]6 R tE-S ol 41=(50%) 02 7H ol kst /NS
7719 7R A 7 15%(625%)°] 7 Bl Jrksiaith. T A7l 7 Bel 2HEEs 895
=7he gAlotelH, ZF =7bE Wjg &5 Ad2o] 95k wvhe F, BlAloh Y Edloltk F WA, nkEe-E 47
oA 71 wol 33k 24w Al 1 IFelA Split to Hdst 71€0] 71 Bol AAEAL, ANE A7]¢] 73]
7P =8 A4 HIRAI Kenzo(Y 4147} 68004 0.8 714 =, 7 v AN A= CHsr 10702 71 %
o] AAstH oM. AATPEe YA 3ol FYSHAl 03 0E UERE O, 7+ QATF AAATE [17150°] 53%
2 7P gol At Bt A7 e Bt 1ol 1671(84%) SE U H, 195 AFA18F DALALOYAN
Arturd7F 1,33(87%) 22 7P =A VR

i

et

Abstract

The subject of this study were a total of 292 male and 69 national athletes participating in the Doha, Qatar Artistic Gymnastics
World Championships and We selected there athletes who won in the floor exercise final competition. Analysis of participant
status and results, The most performed elements in floor exercise, As a result of analyzing the D-value and E-score of the
runners, the following conclusion were obtained. First, the continents participating in the team finals competed the most in
Europe as the four continents, The continents that participated most in the individual comprehensive play competition was
15(62,5%) gymnast in Europe, The continents that have won the most number of qualifying events for each event are Russia
6, The best grade for each country are China, Russia and Japan. Second, the most common factor in floor exercise was the Split
Hdst group in the first group, The player with the highest individual D-value is 6,8 point HIRAI Kenzo players, Each element
group, C-element was the most performed. The connection point are all 0,3 points, For each element group the second group
was 53%, with highest number during hear The grade of completion E-score of the performance was 1,6(84%) points on the
overage, and the highest score was highest score of 1,3(87%) on the first place.

Key words: Element Group, Connection

* dongmin@knsu.ackr



16 AEX AO|AHAA HI37H H1S

[. A&

1. 979 ¥84

Azo &5 Fele 1 oHE] Hsle} 2y
& AR TfeA Bxo] o8 71 % Sl
T 7P 28 9AE A ok, 15, 7
7, 1988). Az A7|e 1dedYdls A %9
O, 2lAY] eFER|e} 7] ToM B 59 44 T
o] THYL AF= NMZ IHA7|ZAM A3 ofH|
vl SHISRE AAEAT ANd SEY] =
S Ay, Bg, oo}, FE 027 FEo] AAFHIAT,
A} o] AAE Wb 635 (-5, ok ¥, =
ol Wes AT A7} 4FE (T o] e, e
o, nF5)°] AAE AU S = 19309 SAR23
AAGAN S RE oH, T SFI3)= 19329 =
2QA 2~ 3] FEjo]THASA=AF TR EA], 2002).

TAAZARYFG) 0] FAh= 71AAZ AAXGTAE
3= 1908 Wr]elle] QFESREAA A5 MHH A
o, A 2018 FHEFEZAAXSATS] 7} 483] 5] AHA]
HArk d29) A=A Hx2 AAE AL 19274
YMCA FH 2 QAL HIE Mt on, 1931¢
A3 A 24 AAAZNE7E A=A e A
Z= 19594 108169 ZAsAA A E #38AF =
A APZF3] ol A A ARe] A2 T O = TpgE o]
A 710 71 = Qdlom, FAAY 7P A W
A FANE A7FRE 1960 ZekEs)o] W A
T 2 1A e AR R AR 24 A
A & AHE AT JUTHAISZEA 7133, 1981)

TAAZZ 7= 471A 9] A7EA 02 AXE, A
1737124771, ANZBZ|ANERHE7), A7~
(F=E 2770, AN7|(DA A5A7)E 2%

[FIa]

A1 A7\ (A7) ] il Frigs 5o 7
W, 2t 71785uich 45o] Whelel 49l 3]

T skl S AAskL T RE7] 24
[e)

m ¥ ot > of

)

o oX

T5 WS

14747] 2g2dst @ "ol Hh 25744 24%

o] Foldtt. =3 T5E A577] S

F S=mt A7) @ "ol 2o 278714 8]
Slom, @A A57d7] AL A7)

rlo
£

&

lrli_ii
Yy

5}

M o 2
N

Y
ok
+

g AF A3 897 Exde] Fojdth

Az74719] WL 7€) 7HAASFD value) ot A
FHTE Score) 5 FAet] Brish, ErlgEe ©
d 7leg 7|=e] 7EFe] A 9, e 71TE
B8 Ay AA 71E 1070714 A=, 719 7}
AMEe A B C D E F GdEY 7% Qi) =3t
719 7HNHE wolgH 57HA] SATRE(TNE
471A) & ok ahe, Hh 107) (Srks 9 71E)71e
o gt dEE ] wiol 7Fsdt 7EAH ol
=2 IUE 7|&E gol AAsoksla, nE-sa E
59 75 DHE o] 7|&s FUkste] A g0l
A 78S AHFor AZsM AN AA7Pd
(01023 BHU2)S & 5 9] WEel 7hsskd 7]
&S AP o) Y Jdsks Aol felsith A
e Ao 10874 FoAH, A71E Fske B¢
A Rgk 7)ee] e At wet 01-05
7HA FARAH, 717 GaltAY 24| Al dojA]
WA 1049 & e WA A=Y
2017). WA GEAHFEAA)E Bole A F83
A S A 2ok £2 4AE A& T Aok

oo AxArle w2 2

bl Sl
Me &9 V)2 4dvit} AFdzle] AT 9
on, WA Az AW N2 72 ut

AT Al oo T2l A7k dEH A Sle
Aok 2L 14 WA whet 15 B

20| 4% At e 78-S e FH= 24
3t 74718 el Be RS 7L de AAolth
A v A7IWEdl B3 A dve AN
(2018)& 2018\ AZFZEL ZHL o ARMAY EAF W
FEE A7) AR MES 4719 TR
AES A5l oprold gl 78S E4
Fall, 471 =Tt 7R R 771l mAlE
o] Actal By, HEEH2018) % 20189 A
Y opAob7InNg] 1A E Bl vk
74719 A7Ide-S 9719 71ee] G
o] A4 7k 3 AP E4E ot 4719
gkl o] A71sule] AR A 2o

to N off L of o o
ot
Tal

[T
1z



2018 7|AMZ= MAKIZMTHCHE] 27 |UHE 24 17

gttar skl on, 2159 2018) % 2017 AlAdSs
A3 G nRes 7] 2574719 A7IuEES A
FHoE BAste] AlAl A Aeed] A71E e
M7t BA eIty Busch =3 259,
FeT017) 5 2016\ 2l -SHHUNINY] g vk
& A7) A%7719 A7 IE-& 94719 7
AEE Foste] Al B e A71Es B
i 7R ke STt Eolok 2 A4S A

1z
ol Ay de

Atk Baste] nREEo] 74 7S Eol
T AT RS Eojof 2L AAYE AE F
Aot Az =3k HAY, e 14671(2017)&
20169 E-HIOI 3] GA nfEeE 7] As

A7IWE-& 20179 5E A2o] WAE 78S
283t d7]9] WE-S vlmEAstel HAE FA
e 8 ARE ATk wehA 7] W+
e A7 P B8 £ F e T8 As0t
Ha 9ow, daAze ol AFARE T8t
o 215 IAUEel 2 s AT e AFol
o}, wehA o] AT =31 2018 10¥ 71EE X3}l A
A AARNTANS] 9 rREE 7]Eeugo] ojgA
HSIE A=A E B8k A4l AR SR oA HE
2 AlFsty, s 20008 =289 Y Y39} 7
AN E giulsl YAoA Ar|Eeded =g
FazAsh=d o] A7 FH E3Fo] 9

_— =

1. A7 9
1. 47 d

o] AT-e] Al 2018 102 #l483) 71El= =
at AAAI A 2lol 271 697] =7H-RHE35, oF
Aot 18, oplE]7} 14, QAo o} 2)o] 74 Al 292
go| wa e} nieEs FEE ASA7NA 1, 2,
39lell sl 3] AE AT thdeE A stk

2 A7UE 2 ARFR 2R

o] A= 2018 FHEFE =3} 71 AIAIZ A=A

3l 1R A 209 A71AAE A8
ffate] B AFApE sAAZAE 1L 39l
Asto] Gt 7]e9] A7 (Arturs Mickevies)©] 2Hg g
737183} BuAet nieeE Aol AR A
39 A7IWE-& EA8l7] Hlste] 2483 AAAzd
T3 nFEE T 45747171 =31 Video
TapeE FAAZABFG) A AskiTh

3. Y7y

o] AT HWIIEFE Video #47 A A
(qualitative analysis)> €A1 A=AlEe] ol ARg-st
o g B9 ASHAS AR &AL, 933
A JE} FRA Aths sk AotHER
2014).

Ax7g719] AFHTe DASF(HIF)G E
AE kst st vhEeEel DY
A1 = 107)9h oka=HlE ]S A4 D

ool 71edt A3 dAs BdE = C
H AZA7H (Connection) 0174 o3}
}o] 7]%2] 749, 02750] Fofgrt. XA

oo 2 rfr

Jl'ﬂ o
ot ;g

EO TR R

B

l
tA

P

T,
il

w g

7

_—

O

fe b2 M
. o M
> o

T=ek -2 Al 10.22(Flement Group) &)
2 YHA(A 84705 & W7 E-4(
PHPT A A0 A= AHws
Aste] zh 71l Ao vehbd 01(4 24). 0.
(T 24), 05t 23) 1L0(4H7HA A< A 2
FES ket A 1008714 o] Hok welA
o] ATolre FAAZAEY AHE S -85t

o M

(€8]

4 A5 B4 9 A8

o] A= 2018 FIELE T3} 7] AIAZ AAASAT)
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Blofl 7K @A 220 B71AFHE EAE
st g 5l A 8- 7Rl A tiSE A7t
=71 AN A7) 4 FEER KR A, | el
78719 713 v, ® As7710 71 Ui, 7i”)
TNl 7K A, T8 A7)
& O B, Erl WY, A8)F 655 WK =
7L 2 =7HE vE 85 B8 E4sITh

=3 mREE A A7IUES E4sk] st
o =34 Video Tape?| P25 17|H8-l tha) 7]
WSS A7 B AEAE =] sl = A
AR 227 =) A 35 = AIAHIZA
Aol ofs HA 7 (DA ) e Fs
st 7 Aago] AN e 8-s st A
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Exploring triggers of self-handicapping in youth Football player

A5 AR - Yol FTASHw

Jeong-su, Kim Semyung Univ. - Song-yi, Im Korea National Sport Univ.

ik
S0 UET, A, L5k S50 A1 A8 Aelolq Lt
o AT, FYHZFE, 4710, AlelA B €02 Uehkor] MFYele Auzk $2), e AR, A7lae A
¥, $E7 2, Bk JThaA, 20 01E, F18, An A, A 83, A4 e, o84 <O Urkit A7)
Qo] Z7Hol we} 1 4917} kel vehken), ol ek Eas) AR RaA WEhe wgd A% AR
Wb 7 9% 8RBT AR e islel o Tase] A7IRCR S-S olsd Bart gl

Abstract

The purpose of this study is to analyze exploring of trigger of self-handicap of youth football player. In this study, participated 98 adolescents
players-38 players of elementary school, 30 players of middle school, 30 players of high school, used Paired comparison method survey for
collect the data. The collected datas are analyzed by Analytic hierarchy process(AHP), and drew a utilization of recognition trigger of
self-handicap of youth soccer player. As a result of study, first, trigger of self-handicap of elementary school player in general factors was
showed in this order; fear of poor performance, self-protection, give up a game, game strategy, in sub factors; worry about fail, low
confidence, worry about low-evaluation, insufficient preparation, anxiety, avoidance of responsibility, decline in pressure, fear of punishment,
prevention of disappointment, self-enhancement, lethargy, decline in enthusiasm, check on rival. Second, trigger of self-handicap of middle
school players in general factors produced in this sequence; psychological burnout, game strategy, self-protection, fear of poor performance,
and in sub factors; check on rival, decline in pressure, worry about low-evaluation, low confidence, self-enhancement, lethargy, worry about
fail, decline in enthusiasm, anxiety, insufficient preparation, prevention of disappointment, avoidance of responsibility, fear of
punishment. Third, trigger of self-handicap of high school player in general factors was showed in this order; self-protection, fear of poor
performance, game strategy, psychological burnout and in sub factors; worry about low-evaluation, low confidence, self-enhancement, worry
about fail, decline in pressure, anxiety, check on rival, insufficient preparation, lethargy, prevention of disappointment, avoidance of
responsibility, fear of punishment, decline in enthusiasm. Utilization of self-handicapping triggers varies with age, which are considered to
reflect the developmental characteristics and sociocultural contexts. Therefore, it is necessary to understand the use of self-handicapping of
youth Football players by reflecting the development characteristics and sociocultural context of each age.

Key words: self-handicapping, triggers, Football player

o] =22 20178 = Atheta w Shad7wl Aol ojaf +3E A7
* imsongyi@knsu.ac.kr



26 AZ= AOAA MI7AH M1S

1. A8
STA7100A A 198 o 7] #hlE G4
3] 312 @AY, A Aol A AT Azl s o)
op7|stAY, Ap1le] #PH—E— AN T =
Atk ofeldt P& F4H Astel gt FAE we
= X}7léﬂq7§(self-hand1cappmg)_§_ Hrp} o] Fo]
A *‘% 1A ?‘fﬁl UeRdth 13t F3lo] A7
M550 A7| AL AHga

T80l HA o= 9
Berglas & Jones, 1978). 71
A 2225 Wols] % W F i
(MaCrea, 2008) & #}A1e] =)o i3t FAAZE T
01 e oA g BEstEE HAH 0% ARGHTHA

Eihy Ol%fé, A4, 2011; Berglas & Jones, 1978).
2 ARES ALY S onAlE BAls] S8t
83 A FeE|(RHsS, 27, 2010), o= 9
o A3t Az v 1 Ade =ER= AJsY]
913to|tiMidgley, Arunkumar & Urdan, 1996).

ANIORE B7h FRelA F= yehdt. 37}
Aol i3t BEgAo T Qs AuE Feista, Ao
Z QA AT £330 g wf Adne] ST
HH (B A7, 2008; Dweck, 2000; Garcia, 1995). £3],
W7t FgAA Ao Fh) e, Bl 1, A
FOA T2 AU S-S vlske 8 2%
A, #eqt, 2010)0] Bk whebA AFES Eﬂrﬂ =
323} ﬁ§7} Aato| ] 2229k ERRIOZRE] Q.
T7F £& W, BN dAske mo}(Berglas &
Jones, 1978; Snyder & Smith, 1982) 2.2 AF7|HTI &
AHEEIT

AHORE Bt ti B
& Smith, 1982)°17] = 3}A|%k %u‘ 2SSl AHE-
7%= FThEA, 229, 2010). & 0, A7) A &=
HIE EAl8 o Bteol= B }1 g A,
oo AAS Al TH O AJE 5 7] WOl
o &, A0S 3o e o A A=
e O FAN, o Auge W ALl A
E45 Hodh= ZZHRhodewalt, Morf, Hazlett &

_&

rp

Fairfield, 1991)°]tk. webx A7t 7HA= Axe] ¢
ol we} 271 Y7 ALS F2o] Eebd o glrk(e]
2, 2013).

AR B R Hf‘sgoﬂ%ﬂwe AHZEATF
I, 2010; ©174, 2011; 3, 32+, 2010), &4
S(AA7, 2008, 52, 2010; B2, 21718, 2010;
5%, 37, 2011; Ommundsen, 2004), ] F-2) (2=
, ], 2012, Aol A7, ¥, 2014), Aol
A, TAE, 2009, A 9, 2011) T 4lE
k] FAE tHral gtk o5 A7E M AF
ou} Alg] EA et Aol del HEE ¢
8-S HojZr,

SHARE o] == AT i) WA
o] ARFE o= AT T et o] =
o] gFojHglong A7t A8} HHH
AFRL 8- olsfsh= ©l ofeigol Slrk wuk of
2 27|07 ARGl thek 714 Q] 52 "Aell= 4
E9 oA @Itk wepx] @AM A7 |TE &
dake A9s st Z71ditige) 2 vjAYSE
of thek olsE Alsld et Slck

g, Aad Al7lE oks7Ieh A7) Ateld] A=
71 S0 9lom, o] Tl FH LEHe A1l
o] AT 4TS FH (S, 2014)3k= Aotk A
Ao AR dgS FYslr] Al AdEe A4
o 8 FYE& ASsh=tl(Erikson, 1963), ©] Aol
A AEAEL AR £ 5EHE AREA 7]EdA 3
7Fskar aiAebH (B9, $5%, 199) ol AFrt A4l
o] s8] g Adrize] Hrk(Blair, 1985). whetA
A2d A7ldle sl tidk T 7]Eo] ol 9
7Fs/de] EoER Al vo—f’a"é Wrkeke AgelA
AV S AR H gl

oJAHF A1} A&} A 9ol tﬂﬁl BehdAdo] &l
e AAAol SHgHA g2 HAd(dEE 9
20152 AAlel oI Bt G WAE 2229
ERR1S] g7t RIZksHAl HREE 4 91, ol A
OAS Sk aQlow 488 4 ok weta %

& BRG] =E2EHOE A ArES A ¢
& ANZHE A4l BEs] $3 o7 A= A
Aoige WIE] A8 4 Slok

=

N UE rol e

Fo of

o o

>

~

<



olx8 A |ALAL WrFHoFT AAE HEFTH

T FHANE TR r1HeR AT

A7) 2858 Asksh A o] e A& So] g

Hof ¥ JHFES YT T i AL, 49,

QAR 2011). A7]3CI70] LSl vl 53]
R

)
3 AHE 2Hffsta, W AFHE ARS8t
She 8/l (ol A4S, WY, 2014 T
Atk web A7 e HAgA JgE Hastskal
ofeghe WAs] e Aad Al A|dd
A AR AN =S BAste] ] FRlM AHEH
I 9 A I-H e} Aejoll thgt ofsirt AeE e

7h Sl

o
[¢] .

o A2 A0 ATt HAS W BF e} dEE A4
g] [e=]

Yol AFEo] Ax Ao -] AR

AT 4 Stk mEbA Aad S5} ofmgt
olftE AATHE AHTh=Al A et Qo

ot ofel Aad A7) AlA 2 A Ee] F
3] dojuynz 7} A i W o) el 2 Aol
e 4= QTR 2014). HadEadgee) o
2 Aol tist B} 20 oJ3)9} 7F shF ' 54
sfatr] flete] 258, 8w, 1Edul ST
of AT AE 91 R Favt ot wet
A B AFAE T BE ArdsTey A7)
O AR A0s RS 24 Shgel wet A
ARG Q19 Rlko] thsl g Rzt gt

, ST JUHoE 4719 55| A&l
787] & Tk W7t SABIEE BRI Feol] wet
Aprle] srego] WrHE 4 e BT o] A4y
= 54 7T Qlek. ik ofye} 4 A 3 A
S Zo| & © y9] AdE AATErF 944
T QOB E M Hrte] Bt wizkstAl e 7

)

o

SO

Aol k. wehA E3HA3E Aol 7} At o
S ol =EE Mol & ST A -
S W3] AR o] itk

ole 3P AXIFTAFE AoAAES
Sa7ke el gt ddE E4o] EAsia
ol 27| ARlE FFE A 4 Stk 53,
gt MavE Stk STelAle A7t Rio) |l
w0 4= i} o] HAoM HadEFAFE vt
Tt Q1o E A S AHEE 4 Qleme A
AAETFATY AN dle g Fart ¢l
o} w2 Ao e AAdETAee] A
7 AR o] gjsl) galskaal g,

. 7494
1. A7}

2 d7e AedsT

rx
S
9
2
o
e
>
oo
rjg
-0,
o

2,
B dFore AadsTAeY Atz AR
l & B 93 ol AHwAEAE &gt A}

& Tt ST AYy SEads
ERAISE A-H(Agol, £97, 20195 EUZ AT

_l
Moz |
e A

. &5
X7|ws 5 HelE 23 My
-HEE R - M@ - 2713 S TIEIEN
SMAT R AT - SH - X7l 0y
~ugwx - FH OE Mz
N ag - g0

O9 1. 545y Ao £3agl
(Y%ol, &%4, 2019)



28 AZX AOIA HM3TH 1S

299l ol WAEAE At FAIHL

Fagle 74]'7]E§ TYAETHE,
Rk A7E 52,
1374e] AlH-ge L
8o <29 >3} 2
P

7t gt A
CERIEL H 3ol 2 gl ok ool
W33 s olanlm A9 B 3212 93
E2EE 2°h+ A4 T4 AE7H)
g asiel BEA 2Rst 2t aol He] Hayo

el =ofstitt. A4 0z Anrzld AHE 2]
A7) SLeQ o|Yn A 2 <T8 2>9

L ARIA B7 b ZTtz Us) Uehte AZRE g ssh] g Able
SOl Y WAl AR 921, MY Selg, A gumel o Jh 29 £ @2
A uaE O ol 901g o o] ALgsHL

Ay Kl Axzol AYsta 97| i) AIRC At

HH7t 92 RpAlo] it EA] 4L Wrte AW A7|FC7Y AR

e Seig: BAeh Zntz A% ALL Tsb] Y8 APIAC Abg

Mol sl Zzjo] chet WA W] sk AW AL

« e e .

Ay WK 9876543 1| 234567809 x1ng7|$e1|

A WX 9676543 1| 23458 9 He S22

HY YA 98765432|1| 234567839 t_‘llggfilfql

HE7L 28 9876543 1| 234567 9 e g

M7t 92 9876543 1| 234567¢89 ol 3|m|
9 5 4 4567 Al

N F2g
1 2o 3 25 O AH8R, 5 o AMgE, 7ale o AMRET), o duHoz o AR
etk 2, 4 6, 8 A7 133, a9, 59k, 7 99 FTA|

a8 2. o] YUH|wAdEA|

876 32 (1| 23 g9

3. 47Ax

B A7 ZEAAL, A8, AHE o=
At \A 27T SEals g AT
Aol £94, 20195 TFNATE HEHOZ 2]
cjz) Eacle oigk A&7} 39 AA HgAT
A =25 Al tigh efgA RS ERIsta o]
3 Ans EfE ASEHAEAE ARSI

Agg3 M E STATS A3 RSt o

T 527} A %L%H AR7} AFEH o= A
L0 A, AR FHE 93 A AAE T 7FsE)
o ol M Holold 8183 deh a2 A
O ASEAREA A tig olslE 571 <18 ol

3 S 3 $ HES AP e =5 A&

—

m{o

=3
asa

o pu I

o o
&
oz,

Y o

£ b
2 a2
i ok
N 32
g
o wx =
I%ru&ﬁ”
%
it
N
c

o 2
i bt
i
lo
o L

o ole

77t 8
7&»}0131
]q. 45_7(4

of#&ol flee 2

pacs

>
o

A3gE AN

on
o
iy
aR
=2
=
e

ol ™ N
o

I

e Jo M
.
=
I
& o2
[
=

(o]
e
o
M
o

o
o
il
S

ol ofrt
s

)
4
>
o2
ofr
-

o
i

L%

B

on O

Jo
TS S

>

I

i

o

il

J‘%

P

Hg 3 Fuf A
A A7 AFEA
lokstoe] 13hd $JF= Aol

AzExz2 83 Microsoft

Excel & ARR3I9IT) AlZBEAZZ T80 o] Yr| AR

A g
L YA 55 M

2|
Y
o
Y
iﬁﬁi
%
&?
«

1S
=

S g Ysto] 7 RS YASE B2l
Q

T4l AMgst

Microsoft Excel2

}9&13} 7]0 éﬁ

gHny zex A% | | REsw
L
sugol e
PEEEETED 2 *SM >
Az xtmar
Zihk EE Zi =& e
SHRESING | gl BRESINS | o | BT ST
LasdbilEt] Xt7 13|74 n =
zwgolzgs zaigoigigs| |'7lEHEE 4B
o4 xfo| =& E= P ELTPE]

4, AgEA

a9 3. ARt

B ATe A7)a0a A 901 £287] Sl

ATEHZ2I9s

ARt Aadsdee] A



A B3] Aol F5H HAEATE ARSIt
AR 9 712 22 3G

HE ASEN HEAY 44 AgE 12 ARH
A9 YB AL FeE Fofo] Al AR Fao] A
319 71 7 584 R olfiohe A4S kst
o] YA A e] WS 20} 74A] §]-E(Saaty, 1980,
1990)3k3L U= 3t YHP AE 22 AAs}

o] FAelA gl ek AFFG] At
29 7hokste] Alg)z gxat Ar1Heke] Atk 7l
2}7} S F3l FATSAE 4SS

1, FZH 07 T2 TAVIEXE EUE AR Y9

M. J-+23

B AFx E2H ArdSTATFY ANy
A A1 ARE 919 Apole v 2k

1 A2Q2TAE A A4 29

B AP B2 H2dE=TA5Y A7)3nA

EFSL FA5] A7 ALS 2ol 4% 2
o} Asjede, e AN, AR 97, 20 v1E B
o B

, 719, o &A3), A9 39, A
A, A FHE, A71Y FHAA 0= VERRES.
v <19 459} 2,

Synthesis with respect to:
Goal: £282¢!

Overall Inconsistency = .01

14 082 | ——
#8822 079 I
2713 077 | —
o Xot 077

TFAHOE AFGGeAM A7|HTH A-E A<
AsEe 7t 11022 7P A Uehsta v AR
o] 104, A%7} £ 100 =02 =4 vepton 4
UAA7}F 05022 71 Al el 258t &7
M ool gk Azt F87] ol A7 itiZy
< 7P Bo] ARSIl 11t o E Aalzto] glojA,
I o2 BRI v Byt f2iE o] At s
A3 ATE AAIRE] Sl A7t 7P A
Al ARg-git.

7HEA] A
Qg ARG 219)

R LI 2

Aws A9 26 083 068
(272 Awmogx 209 058 058

A T 208 058 058
Ay 200 110 110
TIAZ e A 25 A4 14
T .
(300) FH ug 219 083 083
Ll 207 082 0%

AgH LME 500 077 039 11
2=

(2B B S el e e R o)

(216 SEASE 50 077 039 1
R 43 09 059 7
2k
A7 AZ|AE 307 057 043 10
(212)

AoEA 2720 0 050 038 13




30 AZEX AOIHA HMITH HM1S

258 A0 koM A3 AL
£ ARl AWNES, FPAZRTE S, APA 87,
717 4830 A 9 2 Ade FPARTES
o] 30022 714 =4 et AR5 272, A7)A
2 216, A2l B2 212202 Yepdth 258w &
TFATE ALY Az 8 gk At E
7P gho] ARt O TR 08 2R E BEE| 9
& AU S AR FF 7719 Mo R 2]
S ARESta Aol gk o83t F71AsE <l
& A 1dYR s 7P A AR A" VRS
EQZ g 2580 745 A AL 9
01e <3F 2>9} 2k

o,

2) $3%a S7AS 1IN Ag 99
Z3ha Z A5 A7) A ) 4 A
F718, A, HFat 4, o EA s, A7), A
H7h 92, G AL, Ao, B Ew BlE, A
oA, A e, A9 3y £o= yehton
<1 559} 2},
Synthesis with respect to:

Goal: 289

Overall Inconsistency = .00

2712 137
oy
2E2 22 119
ey ————————————————————————————

7|2 102 |
HB7t 22 0sc
R2AUZ 031 —

ECR-L] 068 I
3 052 I

EH 0y 041 I

sy 033

HE S22 023

Qs 023 I

3% 5. T8 S AIRAHA AR 9”)

TFAHOE AFEGGA A7|AY AE A0
F71go] 1372 71 =A] Uelstar, a4t 127,
B 242 119 02 EA Yelton A9 3]u)7}
02802 718 viA| Ueigth F8u 745 A%
o thgk oJ&o] A3tE o] ATl 78 Bol A
St I Thy o2 A Aoy 's AAlste, 1 oy
o2 ARt tidt FgE AA7)7] S8k Ap)EiT
A& ARE3H Ao ik Ale 3)7jsl] $% 217
A S 7P AA AR

o A ARt AT AR
NS A |HE, FPAzRTHE, A4 83, 4714
24821 AME 991 4= A= AEE gxlo] 3172
7V A Ve 77134 295, A71 55 200, 3
AZTHE 187 £o2 YERT T8 S7ATe
Mgl tigt o83} F71A4sk= QIg A7t HE 7t
% Wol ARS8kl I oy o R #7119 MEko R Ap|d
U7 Bo] AMgstY 5 2825 Boshy| 9¢ 2
71 & ARl ARl Az FeE ol &
71l S 78 AA AR

77183} S 8Aste] A9olle <8 554 e
UeERAET, o= AlEld gx19] dutg e 3

she AREYe 7718 o&Ajst 27) ojlEg A
3oz 71571 BA AEHo B8 95 A8}
Fok FHE 7S E BEUR 43 AR Y9l =9
L <3>3 2t

L
i 3

gy
:

£33 745 A0 A 29l 9]

1A A
RECE 24l
R L e

A7t ¢35 55 086 086 3

Ad FHe 139 023 028 12

Agjdy 282 068 068 7

TIAZ e A7+ 33 081 081 4

(187 =HEEO71 01 01 10
als 216 02 02 9

A3 e 41 137 069 6

(317) o8As 59 18 054 8

Hozk kA 341 119 089 2

AANTE 29 102 077 5
AAA 365 127 0% 1




3) AFFA ST ARG AL A
a5shw Ao A7|RIY 7Y AR U9l A= A
3 A7} $9, Auds, A7)ng, A% R, 1)
,%*7-% 2, B e AT, AR, 9wl
4 FeE, A 3, o SAsE Co LERe
<:l%1 6>} 2.
TAHSE AFRFHAA A7 A7 AME A
A7} $87) 14002 7P A Vel AvE
108, A7)1%F 106 %202 =) Yepton ojaAs)

J

i mlo\v

Synthesis with respect to:
Goal: 3229
Overal Inconsistency = .01

Hted 40 IE—
A ER 108

ey
CLouamy————————————————————— ——]
21 o0
ko
o

S2AUF 065 I—
40 2R 065 —
EHOE 054 I

Hz £ag 04 I

2gan 02 I

AL Az o4

3% 6. A58 F7AF A71AE AR U

15 AT A 99 ]

7HA) e
Qe AR 219]

A

Asge e 108 08 4
TIAZ e ANZ 27 065 081 2
o N
(250 I EE s 04 04 8
B 40 02 02 6
Audg g 69 8 M0 9
2

(185) o8xs 341 o1 02 13

Bok A 317 079 059 5

A1 42 106 080 3

daA 261 065 049 7

7} 012 7P B YERgth 158 749 B
Q19| ke Bk Selslo] RIS 71 Bel A
838kl T teo 2 FA] b ol tivlste], 1o
SO AN RS FIAANY) 9T AT
S ALgat] Aol tiF o 8AsE A% AT
7}7@ AA A3} $A4E 7EXE EgE *%
TS FTAS AT A 9 %9
<& 4>9} 2,
4 ST dRtgel A7AuH A
].7]1-1;_1 ng-]z Frg:] Q /\laxi El—?(]
AR ]l A Ade A|RETL 32
% l e, FAzFHE 25 471
244, A A &zl 185 08 YERITE 158 S
A A 4L 77 AREREH AS HEsk] 9
FAZ|AAE 7V Bol At 1 thgo s Az
—’F?SE g A7) 7S wol AMgst FF 7
Aoz A|AMYpS ALt AUE AAS]
o1& 27| NS 714 HA AL

rﬂ

O

NS
9
il

O

&4
14

H‘U AN
N
HZ oX Jﬁ;‘,

o
N
D)

:L ook poh

2 AAYETAS AR A8 92 2ol

£ AFolA 228 AAdsTAeY] g A
PAR-REIS)] ;‘<]—0] <3 5% 2oL A%t e & 5
T EFAM =2 ¢HE YElen 1

S8l l7l°ﬂ T Ee s L}E}k‘m W A
d = FOAA R ow
2 95 e 1}711%% Shdo] FopdrE
%h% UERATE AREAR1 77
yeEEe o 5
1Fs A7IekE =919 Ate] Fo

=35ty A7)

ek v&EE &go}aiﬁ} 1}71@‘4 é‘. Z1adl
(PFol, £9%, 2019 EdE Fads7449 7
AT AHE AIE ol grlweslgion 258, F

N
=



32 AR AO|AA HMBTH H[1S

=8ty = 58 it
TR o B e M e D g
A7y 23 100 3 086 3 086 1 091 1
A 3]z 063 6 03 12 023 11 036 12
A A 058 8 033 11 033 10 041 1
Al FHe 058 8 023 12 023 11 035 13
A= 110 1 068 7 068 4 082 3
& A3 104 2 081 4 081 2 089 2
) vE 083 4 041 10 041 8 055 9
Bt 082 5 052 9 052 6 062 8
7714 039 11 069 6 040 9 063 7
o &3} 039 11 054 8 021 13 045 10
2 A 059 7 089 2 059 5 076 4
A7) 1% 043 10 077 5 080 3 075 5
FAA 038 13 09% 1 049 7 066 6
Shl, 155t S A7 1Y AR 99 9] 3, BRIFS] HlwE Faf A dEE A5 A
5 AREstal 7 A= AT AR Rl 9ol dol Ytk 2Tl Al7]ollA mEefoke] Hlae 9kt
gk 2ol AT = é%}(Rom & Royzman, 2001)& 4= glom
25 STAF A7 AT A AlellA gyt B 25 slae ARl Bt d54 B
P9 FAARTFHZOl 7P =AUk, AREY 93 Mo g AN S AT & St
< Auide, B A% AR o, e B A7 £4] o AFe] dlE ARl 59
ko ® eIt 255 ST 72 K1Y o] opd 97 gQlo=® 7RISk = XK Midgley et al,
Az w3 gk Ao w A AU S AHEshE 199%)°|B& 3] AA7} £2] S w A Y
t, ol &2 A7l mejeke] AA Jeag 4L Hasid 9t & ARRES A9 onE
71817} Z7H e, B, 20123k Ak A deA dAsEE dgeE Ap|AtRE AH(Covington,
& HAAA o= vlart ALY £2] 2 3 dY 1992)3t}. webd 25 S5 E EllTte) via

g 5] ged 5 9k

258 A7l Frikson(1963)9] AlelAe) 2
WAl A 20 o) A7) WA, eelate] 4zt

S B3 EA odo| g 2uy AHE S5}
T 95T A B Alold), B ohel
$FA5 =PI Bolde FAoR Aol
F, £9%, 017 HuE

A é 2003; A, A
sHAFE Tl A Fette AT bl ®

ZHE o0& By s HAsAT7] H8) A
71 We AL 4= 9ok
2538k A7)d) ERIZR) H|ZE B3 Eol 9%

w9 Al 243 7ol 19%%@:4 *écd7i°ﬂ i

rlo
rfl
}.
:_
=
ro
i
2
?T“
n9L' r
ek
4
30
o

(Mldgley et al 1996) —“6]
747 738l A2 AR thAe] 01‘3'4?:?— A

el
Uolh Qb1 M5B et B %

—



© £
o] Adsh= ERIF] nlue}l AAS HAEAHoZ ThF
ol A3AY HEE F5% 7 U=E A= Fav}

& £o® Uehyith T3 ST 4718 # ot
7] S1& Ao AT T2 A=, of
AZ1ollE AEE A2 A8 sk 3
A(A7AY, 20120128 A5Eo] A7|FeMY A
B0 R AR FAEE 39T 4 Qlrk o o,
22220 i3 FAARI Aopd-s FA] Hsf A4l
o] 58& Fiske 4 e Ao E A |AYE AL
£ 7jARol Aok

3, e A7) A e AAska e A
ARG, 2017)& k=], Ao tid AR RS
AFste] Ao w8 Waskr] e A7) Ao s
AN E S8 5 ok By ot AR 2}
7GRS F58 Beol= Betn 3] Azt
7F 2 AT Aee £ AAE A FYoR
At Apale sk TS FINE 5 AHF
A, &, 2009). AIHOH T TR At
A WS Afole AT, F39] Ayt
FUE Aol A FHOE AN F YEE 5t
7] el srego] Aztel] thet JAA g o =HE 2}
AE BE(A7Z, 2008)F 5 ATk

M5z e] FAAR] AN P 5ol tigt 3
5 A7 34802 A48 4 Y ol A A
kT AAATR, 719, 2017)2 4 ok Bk of
gt &34 AR #2575 AFEAMY A&
o] FolA| L o 2EH A HAdE FAHR
HAEY, 2012)< V1 = ik mEbA] AEA = A
7} 545N AN AARE T F =
AR Brp1E RS SRR Havt itk

5 AARL 25 & sl Ao] Tasita A
ZVehe 7S B2 Aol Atk 2719,
2012). Ae 44 A Ao R WAzt
H EEuto] Ao gl Fag Fltolghs HkH 4

rd

Ju > of

ARE P1E F AHABY, 54, 199). wehA
] 3R AAES g H1F 7Iees A3

6] hl
o B H1F Erh 5] JAN 340 Sdge
e

o g o u R Aah= A AAE 28]
g 7)ES AHE & URSE AR

shd, AR e Algd 93l 999 F1Ee 9

GAh= 7t 69, 8915 UElo] 258tale} 158t
of Hlsl FhHoz EA vsketl, F8al Al7]7} of
7194 AdQler AAeke AwrlelRg FEHAY
e A1) BA 3} o] BEskA &
THEAE ¢, 2015). 5ol thigh o834 57] Atz
AU AT o] AR UR1E T8t Al7)7} TR Al
719 wis| Aoz Egto] 715 & Al7]o)7] wE
o o]& WS A¥E AlEHL):
Sl ST AT AR A9loA ¥
& A|1ESIF P EA sk ARG elA
W7t 98, e AN, A nY A, A
M 07 Yesith 158t Al7le Al 2l
ol StiEl 2 = = Al7]oltk o] Al71e) Al
& Ao FEe A3 G S A 5 Qe B
Q1e] 7tol| RIZkste] Ap2le) ke HI7HE defste o]
23 913S Hass 4 e Weke R AAYA S
AR & Qltk

A2 AEfae A2E FH8HE HdM 2= o
FgE ofE gl AWaHA BAZITHO) AT, 2007). $-
gluet 153 Aol tig S BRI AL A
w71ERE oE bt 293 AR ol BEe
F2 A2 2EH S ZFPSHAEAS, AFY, 2015).
o] A7]ell rEe AN MR FFe = T Qe
ERINAl AH219) fraths ZRIANFIZ] Hste] TRkt
NEE T 9la oo tig o s AAuS
283 7|dAel k.

ERIANA Aol st AEOR HIFolA)7]E
3= AR EBIR1S] Wrbel WzkehA (9913,
T, 2016)3HA] E=dl], BRIIA AN f53 =
S Hol] 98l EA ¢ A n|E vHre A
o2 AR E AR &, 2011) 8. 5, A
A2 B7EFRolA FA e AHRHE o F
AR £e Aaskel] A Agow AMSE 5 ¢

ir{r%
N of
OE‘IR

S
g l~>~

ur Ry od
-

> oY o

oo



34 AZ= AO|AA HITH H1S

o mEhd aEst AeEe e feite o
A7 ERICA A& AR 1IN
NEE 7107 &88 4 Stk
Hrks AHEA 344 52 B84 AAE ol
A7IH ole %7F Adte] FeFS HXITHChen, Wy,
Kee, Lin & Shui, 2009). B717} R =)= o)A 2
Al He Bk B Ade| gid B 1A
A= Qlsto] WATH oA, 2011). 53], A7]dH]
HE A FEd tigk o] gle 745 S "Il
3] ARFETHESAE, v, 2010). wekA o 7}
o S} 2220l gk A7 Fo] A A
E9] Bk U] S7HE L ERbel] tiAskr] 93k A4l
the] 7R R Y Ale &8 4 Sl
255, Foh, 15l S AAn Ay
ARE Q18] zlolE AuEH, ATt SHE & T
158 A BROAIA 52 AR 99l 915 BH
=t 53] a8l Al7lol AB7E 539 AR U
7t M A UERTE olE 253 Al7]e AR
Bl ZI8ks flel Bijle] Brtell RiztehA vhedh=
o] fI9E AAR & 4 Slvk 53] 158 AlV]= A
A7} AhE 2o B YIS nAE A7le|EE 3
St S0 53] BRI H7tel Rzt v
stof Zpalol tik vk B7FE 9lshy] 913 sHo R
1A ARSRRS YERd A3k} Algdnh et
A BE ARolM BRI e 7t sl WZksiA)
RS 53] 212l 7P oRIgE A)719] aEsta
o] @2 WrtE ] A AAude
8] AR
A7\ = Aol STl wt AR Hwy
TR WS Ytk ole Aol S8k A
A71e) Fagk EHARA AoPgA S Fshe
AoET FME 4 Atk HXAFTHFELS &5
& FAskE HAA e FAde] SR
744, 2012) Atk ArEA e FAAE gy AR 2
Aol tig 3782 AARE Fesh] sl 2225
TAZ o7 Brislaal (2, 2014)3) wEbA
AAAETATES BAAC] S 7k FA
me} 2Rl it FAARI e fFAA7E A7)
e O% W] AR Sl

oo ol
[

T A

=

HEA AJizA oF g A ekl A7) dA
3] E2 AR 9 9 YERTE St AT A
A TS Aok A71E A9 43t A9l o
S ERPH(EEE, 2014)0] FEAA YERdT). o]
2 Qlgj Tk ArES A4l 9T #1915 B
3= AolA el Tt 7]th7Ex](Cox & Whaley,
2004) =3 S7FeHA Har, ARl et A3t gl
7+e 8¢ (Marcia, 1980)3FaLAk 3k o]’ 4L
st Al719] A7t x| i A0 s
7Bsk7] flal BlS AfstA Ea, 22 oig
7R QI FEzte] SHd & Qe W
ZhA F3h Al7lole A 29 AgelAl
o] = Q3| AFriaAle Bt AAE ¢
IS F=2 ARSI

AdEe 258 A7l 7 w8 A
=5 Ueplt ol 258t Al7ldle A
7¥she 710l BRI ol lar ERRIAY] H]
ol Al ZHAS §S(Erikson, 1963)3=
Ao BE ERIEG $4] obe 3 Ao tisf o
A o Qlth ofAH 2Tl Al7]el= BRI H]
WE 53 A4S Gt dAgo] Kk wet
Applel tigk ool Bkl Al o2 daeks
ey Eot weba 258 STATE ARl 2
WS F575 A7) el BRI vlast, o
2 Qe A o2 Y AHE delstd A7AYFY
S A

oPS FTHUSIH ALAFTATY AT A
& A9e dAo] Fristel whet 7 ARFY ] 917t
OE2A et ole A ey A RS
ke W3t A AlREL B3] Fad oA
T3 H49 294 G50 AoRAN S o] 7
oA Zdshe tefst Aleld 9ol AT AL
£ Aol Z Uehy ok o)9} o] A4z %
g3t Zl2ol| T3k EQ1e] 7], AkSA £917] T ¢
o] 7tet HAH A7 |ATH AR Al FEE 7|
A Aog Asdn mebA Aade] ey E4E
aEste] ST A gs ot
B} Zlol9lE oflE B AAEETATY AR
T ARE A3 5 vk

olN
e
&
o 8

o rir
£

olo Lo
o o A

2
El
o8 o

2 b

1B

mﬂ:



2 o) A9E EfE 3&d19) dbd gk
A o 2t
AR, B AT $£1E HEAE F 8RY

[e)
o] B4S TR YWY AS 28 FET 363

4 ARolN e S5g0] EAE 49, A7 B
& 5} 2l Agele A7 AAY Bagh ol
S, AHH AT AHG Pk TS0k
o Al WlHoR AN nESHs Mo,
2 AT 1A 02 Ao Hle) Sage] $47)
o) e v Aol ek web] vleh Sago] 2

oot

=
47 e 2 4 9l 8] Mool Ala]
2 Ag-e AL AW AT 5 Y= A

m

H =
AR, & 97 A¥E B Aadsde A=
A0l wHZ RS ARfete] PadsTAdre] e
2 54 olafE Erstal dRlA AR s A
Aol T3 FAAR] JEE AT aut o
A2 g AEA) A=ao] Al &5 H

® 77 Aad Ao A1 Al i A
A olalE =Rk FAd A AT A W
T}

N

ZARIATS

¢

ZFET012). A 2EAF A0l A A
57 9 - aEAd WA= 9T A
$8}3)%), 51(5), 155-167.

AASE AFY(2015). 1T 2 2Ed 2 A7 &
T ASIA AR E Y] #ARY A
A EAT, 34(4), 73-91.

A7RH2012). Aad e A, dug, &5
740l & 5 BARY Ao). Fxr¥2
AE8}3]R], 23(4), 103-115.

2739, £9-9(199). 2=2E=0) that AAA T

o284 1% F=AS3I|A, 37(2), 131-141.

WG, AE2009). 27] FaFEe] AT T,
AEZ 9 ERIRZIE . =4l
s3] 2153, 2009(1), 380-381.

ZAA173(2008). A7) 74 WRE7]: Aol o Al F &
FAT w98/ 23549] FRESHEY o
g A=A AL: A 2 HF, 2(1),
-114.

7259, ZV3E|(2016). B tigk duy B3
7234 39 9 ZAEELNTAS] WA d=
2T 231514, 14(4), 691-700.

HEE g QFH](2012). tiet o] Abs)E o2 Hate ehy
Fo9} A AAPFe] A A3 4
FHEE} A7 wH7] HEke] wiz)Est,
A=A S3)A): Yl 31(2), 541-561.

HHEg] uklE|(2012). & 255 oFs 5] A
&S AP AT olsaLS, 21(4), 247-26.

HHE(2010). 222 FEHUE, 2 AHER} §712
Ao A A sttt oY £, &
A S8R, 49(1), 113-126.

. 217132012). 7|7 BE S 083 &5 A
AT BH W EY A olsl 2k 5
748 7 O B dmar =gz,
23(2), 181-19%.

SAL, A, YAE2011). PEFIe} A7 T
£7] 2te] A BAERS] w3t =4
23R 4 9 AEAE, 23(1), 135-155.

213, 215 2016). Y 34 2pej2a) A7) 74
RHE719] A BAATAT, 23(5), 331-355.

FB2(2003). 2 FT7E FHY T FHE
222837, 14(2), 159172

o)34(2011). A HEAFe] F Eaxe} T
7t A7)0l rliAlE B3 A S35
A, 50(5), 163-172.

o] &F2013). 21013 B 52 A4 W79
o] WA A1eJAle] 2das. =g
A: 8, 10(1), 139-157.

o] (2007). A= A& P

oJAF2011). AotATIFR I} R =n A ] A oA

8

il

l"



36 AZ= AfO|AAA HI7H H1S

2710 w7 atel] thgk o] zfol. Q1
B3 28, 2738,
o], HBAQ019). +EA AT FH &
el AX=ALO|AX, 36(2), 27-42.
AAAR017). Az FHNAM B A9 A3,
ASTeHAT, 28(1), 214-229.

A, AAF, F920017). 253 F741471 <
213k oo Ale)d 75, d2aE24e s}
3]A, 28(2), 51-52.

A o] 4, AZQO11). 158w 5442 A7
R} AolEFztol A7 whe7)el
nAE 3k FFAREIIA, 50(3), 323-332.

7RI, F718(2017). TAA ARaLe} 2z = PE |7k
AN Had HAaEe] G4 AA 3] o
MEzt =A53t3A), 56(1), 181-195.

Ao}, A7, Y 014). ARSlEaHE b9l
A7 WE7L: FAA B A QA A
o] i &zt FEHAT, 15(6), 2225-2243.

AEE2014). WA A2 A

228, 283 4A42003). ASEAZ QAEA. A

< TEETAL
3H5S, F7I2011). thEtIFEe] AF & ARSTHE: 5
g 953 A7) 9. daazxAle
83]7], 22(3), 9-112.
A, ZvEs], Fotd, A8, vk, 4
7], g, S o8, ol ol9s,
Az, olFY, 2B, Atut, g3,
(2015). @i A2t o3, A2 SHAAL
G54, 42010). A% AALE F AAE frer
o An) AR, H-3]9] FE 9 A7)
o A F=AS83)A, 29(5), 93-108.

G, FH2009. FEEY A5 R FoE
A2k 22 3AERE 4% A, ma
2212835, 20(4), 163-175.

G, HL712010). A71AA ekt soid A< 2
7|19 A71AY 7). dg2E 24023137,
21(2), 201-212.

Berglas, S, & Jones, E. E. (1978). Drug choice as a

self-handicapping strategy in response to

G,

7

noncontingent success. Journal of Personality
and Social Psychology, 36, 405-417.

Blair, S. (1985). Professionalization of attitude toward
play in children and adults. Research Quarterly
for Exercise and Sport, 56(1), 82-83.

Chen, L. H, Wu, C. H, Kee, Y. H, Lin, M. S,, & Shui,
S. H. (2009). Fear of failure, 2x 2 achievement
goal and self-handicapping: An examination
of the hierarchical model of achievement
motivation in physical education. Conterrporary
Educational Psychology, 34(4), 298-305.

Covington, M. V. (1992). Making the grade: A self-worth
perspective on motivation and school reform.
Cambridge University Press.

Cox, A. E, & Whaley, D. E. (2004). The influence of
task value, expectancies for success, and
identity on athletes’ achievement behaviors.
Journal of Applied Sport Psychology, 16(2),
103-117.

Dweck, C. S. (2000). Self theories. their role in motivation,
personality, and development. Taylor & Francis.

Erikson, E. (1963). Children and society. New York:
Narton.

Garcia, T. (1995). The role of motivational strategies in
selfregulated learning. New directions for
teaching and learning, 1995(63), 29-42.

Marcia, J. E. (1980). Identity in adolescence. Handbook
of adolescent psychology, 9(11), 159-187.

McCrea, S. M. (2008). Self-handicapping, excuse making,
and counterfactual thinking: Consequences
for self-esteem and future motivation. Journal
of Personality and Social Psychology, 95(2),
274292,

Midgley, C,, Arunkumar, R, & Urdan T. C. (1996). "If
I don't do well tomorrow, there’s a reason':
Predictors of adolescents’ use of academic
self-handicapping  strategies.  Journal — of
Educational Psychology, 88, 423-434.

Ommundsen, Y. (2004). Self-handicapping related to



task and performance-approach and avoidance
goals in physical education. Journal of applied
sport psychology, 16(2), 183-197.

Rhodewalt, F., Morf, C, Hazlett, S.,, & Fairfield, M.
(1991). Self-handicapping: The role of discounting
and augmentation in the preservation of
self-esteem. Journal of Personality and Social
Psychology, 61(1), 122.

Rozin, P, & Royzman, E. B. (2001). Negativity bias,
negativity dominance, and contagion. Persorality
and social psychology review, 5(4), 296-32.

Saaty, T. L. (1980). The Analytic Gierarchy Process. New
York: NY.

Saaty, T. L. (1990). How to make a decision: the analytic
hierarchy process. European  journal  of
operational research, 48(1), 9-26.

Snyder, C. R, & Smith, T. W. (1982). Symptoms as
self-handicapping strategies: The virtues of old
wine i a new bottle. n G. Wery & H. L.
Mirels(Eds.), Integrations of clinical and social
psychology (pp. 104-127). New York: Oxford

University Press.

=AA: 2019. 07. 02
AlAREZE: 2019, 07. 12






ALX A[AA, 2019, HM37H 15, 39-49 Sport Science, 2019, 37(1), 39-49

oS} B A5 o7beto] Zaekle] mE of7}elA) 3
SES LEDIEE

The Relationship between Leisure Perception and Leisure Consumption
Behavior according to Collegiate Taekwondo Players'Leisure Lifestyle

A4s RN AFoE
Choi, Kyoung-Ho - Kim, Bong-Seok Jeonju Univ.
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Abstract

The purpose of this study is to examine the relationship between leisure perception and leisure consumption behavior according to collegiate
Taekwondo players’ leisure lifestyle. To this end, a survey was conducted for 294 collegiate Taekwondo players registered with the Korea
Taekwondo Association as of 2018. For survey data processing, frequency analysis, exploratory factor analysis, reliability test, correlation
analysis and multiple regression analysis were conducted using SPSS 21.0 statistical program. As a result, the following conclusions were
obtained: First, according to the results of examining the correlation between collegiate Taekwondo players’ leisure lifestyle and leisure
perception and leisure consumption behavior, relationship-oriented leisure lifestyle had a positive correlation with leisure control, leisure
involvement, and leisure desire. Job-oriented leisure lifestyle had a positive correlation with leisure control, leisure involvement, leisure
confidence, and leisure desire. Relationship-oriented and job-oriented leisure lifestyles had a positive correlation with trend-conspicuous and
reasonal and rational, whereas family-oriented leisure lifestyle had a negative correlation with trend-conspicuous. Second, according to the
results of examining the relationship between collegiate Taekwondo players’ leisure lifestyle and leisure perception, sensation-oriented and
job-oriented leisure lifestyles had a positive influence on leisure control, and relationship-oriented leisure lifestyle had a positive influence on
leisure involvement. In addition, job-oriented leisure lifestyle had a positive influence on leisure confidence and leisure desire. Third, according
to the results of examining the relationship between collegiate Taekwondo players’ leisure lifestyle and leisure consumption behavior,
relationship-oriented leisure lifestyle had a positive influence on both trend-conspicuous consumption behavior and reasonal and rational
consumption behavior, whereas family-oriented leisure lifestyle had a negative influence on trend-conspicuous consumption behavior.

Key words: sport talents, cardiovascular capacity, isokinetic muscle strength
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=574, p<001)oIA 82 F&Feo] Yebsitt.

7. ojeolZ el oM =) AA
B SE B t
1409 3%

32 VIF

Constant 3,568+
4T 0026 0056 0025 0458 0784 1276
FIAAYE 0004 0062 004 007 0737 135
AFESAE 001 0062 0008 0157 0835 1.198
7KEFAE 003 0051 0032 0588 0825 1212
S7FE718 0035 0066 003 0524 0684 1461
FAZAE 062 0057 0574 10948 0839 1192

R*=337, 5745 R*=323, F=24.348"

< 001

3) J7lejolZ2EN3} 71AIZEe] BA

<E 83} o] of7leo|Z2EdS 7Pzt
AR oW Y mIH Om(F=2.885, p<01),
oo i MHEe AAWF F o 57%R=057)E

ettt of7fete]ZEldo] of7papalztel] HX=
i FFER Beta s AHEH, YFFNY(8
=235, p<001)°llA A2 FaFeo] vepttt.

8, oleto|ZiBkst o7bAAIZ] B

B S p t 32k VIF

Constant 2853 413 6.915*

7EEFAE 0052 0053 -0061 -0973 0825 1212
715718 0081 0069 0032 -0455 0684 1461
FAFAE 0012 0059 0012 -0197 0839 1192
FIAAYE 0017 0065 0018 0262 0737 135
4T 0027 0058 003 0465 0784 1276
AFFAE 0243 0065 0235 3740™ 0835 1198

R*=057, 4% R*=037, F=2.885*

< (1, *p<.001

4) 7ol ZAElS o7kARIZe) B

< 9>9} o] of7jglo| Z2EfY L o7kl F
AR OZ Fofwdt Y& mIH OH(F=13.065, p<.001),
oo tigh el AW F oF 21.6%(R*=216)%
UEhdth oj7letol2Etdo] oJ7kee] WA=
A FFER] Beta @S AWEH, JFFAY(P
=430, p<001)ellA 42 F&FHo] ekttt

9. of7leo| Z2Eld3) of7HEe] #7

B SE B t 34 VIF

Constant 2016 390
) HAYY 0045 0062 0045 0734 0737 1.35
S7FE71E 004 0065 0039 062 0684 1461
TEEFAE 003 005 0034 0593 085 1212
7Y 0024 0055 0025 0428 0784 1276
BASAE 0068 0056 0069 1209 0839 1192
AFSAE 0462 0062 043 7506 0835 1.198

5168

R*=216, 5785 R°=198, F=13.065"
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3. olletol ZElst oshanlEe B

Ot B %] olfelolE ettt of7)am)
Aol WA Polur] Slstel hesiTRAS 44
stsiek

1) SlefolZAElds {3722 3A

<E 10> Zo] o7ijo|Z2eld 2 A H
FAACE Foudt FRFe HIHOH(F=27.728, p<.
001), olell thek e A 5 36.6%R=. 360)
2 eyttt of7tetelZ2eldo] Fai3t AHd WA
= dhA FEHY Beta & AVEH, BATAHI(S
= 569, p<001)°llA g2 FFHo] Yehd v 71535
AB(p= -114, p<0B)°lA] T2 FZHo] Lkt

10 o7leto| Z2Eld s f7A A A
B SE B t

Constant 4 547+
JEEFAE 0107 0048 0114 2211 0825 1212
A7FE71E 009 0063 0082 -1441 0684 1461
FelZAEE 0053 0059 0049 0893 0737 135
ZAETY 0066 0053 0056 1047 0784 1276
ATEZAE 0061 0059 0053 1027 0835 1198
06 0054 0569 11.088** 0839 1192
R*=366, 7795 R?=354, F=27.728*

VI

1709 376

*p<05, **p<.001

2) o7letol Z2ELY ghe]o)dH e A

<E 11>3} 2] of7jefo] Z2ekd3} ghelol o &
AHORE fefulgh kS WA OH(F=11.261, p<001),
ofof thh Amiel e MAWEF F F 192%R= 1922
UERstTE  of7etolzzEldo] jol el WA=
A B Beta h AW RH, BATAY(8=
386, p<001)ol M g2 FFeo] ekt

11, 7ol ards) geloldHe] A
B SE

8 t &2k VIF

Constant 1711 531
o778 0145 0089 0105 -1.629 0684 1461
71EZAE 0062 0.068 -0053 0906 0825 1212

S AAEY 0014 0084 001 0165 0737 1356

3221

224378 0085 0075 0068 1133 0784 1276
AFEFAE 0122 0084 0085 1456 0835 1198
BAZAE 0509 0076 0386 6.658* 0839 1192

R=192, +A49 R*=174, F=11.261"*

<001

2 A7 gt gz of7eelZ el
0 o7RIA 9 o7t AE s 9
lo] AAjsiolnt tist BlE=Age] of7kete] = e}
U3} J791A] 9 7lan|dEe] JABAE AR
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QA FE7He] Variability’} Bl EE A 27] £500] v]X]& 23}

Effects of the variability of joint angles on the velocity of Jireugi in
Taekwondo

FAE =ASHEa
Sihyun Ryu Korea National Sport Univ.

L9
B A7 BAe gdls A27] Al A F-Z] Lyanpunov exponent (LyE)7} A2 37| &5 WX& 4
s ANEE Zlojth A7 oA HAE FA AT 189 (Hol: 208+24 A, A% 1717471 am, A5
662483 k) 0= AAINTE HAL shgo] HIZAR7|E WA R Fdshe A4 A Wzt tgt LyE
E ARl LyEst A 27] U&= 7k AT AEsigltt 1 Avke o 2o A, A2e T A
E5E 7544119 m/s2 YEROH, B71E FH HuUlSEs 7762251 m/s2 e B4, 4, 4 Ezte
LyE= AP OZ Z9oll 9] TR 245 Srlehs Ads Btk A, A21 @7le F
7N o7 LyE Ttolle A2 JBBA (=498, 1=406)7F UERFOH, G7)= FHo) Hujszsl o] o
o] FEWE7Zt LyE 2ol 54 43 (=-451)7F veRgtth 9 235 v o mE £5o) A27|5 3
37 Slaie HE A71E mios A=27]E o st WE 29 A27|E FHIT, A9 did

o e 2E 4 ok

EL=)
lo
B
= ¢
tpr
Oyl
RS

Abstract

The purpose of this study was to investigate Lyanpunov exponent (LyE) of joint angle during Taekwondo Jireugi and effects
of LyE on velocity of Jireugi. Eighteen Poomsae athletes (age: 20.8+2.4 years, height: 171.7t7.1 cm, Body weight: 66.2+8.3 kg)
participated in this study. The maximum speed of pushing fist was 7.54+1.19 m/s and pulling fist was 7.76+2.51 m/s. This
study was trended to increase the LyE from proximal joint to distal joint. This study was shown positive relation between the
maximum speed of pushing and pulling, and the LyE of pulling shoulder joint (=498, r=406). This study was shown negative
relation between the maximum speed of pulling and the LyE of forward knee joint (r=451). Based on the results of this study,
it is considered that the stability of stance are directly related to the speed of Jireugi in Taekwondo.

Key words: variability, Lyapunov exponent, Jireugi, Taekwondo

o] = EE AAME 169 tFUT w&iet F=ATAGe AYE dop £38E A7 (NRE-201651A5B5A07921246)
* hope222ysh@knsu.ac.kr
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[. A&
Variability~ 2= A&5H] A|2H lH(wit}ﬁn) T
ZH{between) 2] o)
o= QA $2YS 7P AgsiA B Qe
EE Y7=THNewell & Corcos, 1993) £3], x
o) FAg SAlshs < A7 715S Brkshed €82
T e F83 HEE H1 JHDixon, Badqnan, &
Nilsson, 2004). #<* variability= + #4 1+ 4&22]
s AHGE AR PEAE Brleket] €851
UTHHeiderscheit, Hamill, & Van Emmerik, 2002
Hamill, Haddad, & McDermott, 2000). Buzzi, Stergiou,
Kurz, Hageman, & Heidel (2008)& %1 o4} &>
ool Ba Aol Yehes 55 Qlld tig
HIAY variabilityS 4% A3, =91 BHa) 8219
variability7} 43¢l Blste] =LA yERE O, o)7L
woke QIFH QAAl T Aaw vehd vk
Hsldtt 2¥2 A7l % /1R F2] variability
= A B 5F R gbiﬂ"ﬂ Tﬁ@ VS WAL <t
e A A iRl &5 s3] 8T HE 2
2 FANN 7718 Xé/\ 291S A3t g
(PR, g B2, 8], A=-8, A=, 2008,
3<=E, ©|%4l, 2007). Button, MacLeod, Sanders, &
Coleman (2003)2 &7~ A9 71&Ato]ol] wh& go
HAA T} gA BE 7] variability S A2 A, 95

/\1/\01_[& 4}4_4. _..Eq.ﬂﬂ_/] _ﬁzlo]oﬂ EHa‘F
variability7} 7HAstal Qg o] —7}0]—9&1’/} B s}
Tt Horan, Bvans, & Kavanagh (2011)& $-5°¢ &
3o 24 A wl- duE Aol AEET
FABIAY. &, Variability= A 2912 PgAd 2t
QY F4, 7R S drlske 30]0]‘:’% Car 2

Z S5 rksket f88 welojzt & & Stk
HAE A 27|= gARNA 71 7)o Hb &7
soln], FAFAANAE 5% o, AFANAE 30%
ol & AABIAL Sl 7S WIS &£7)& Fol] shitol
CHRAIE, 2015 A, S48 A58 FAIR, 2019).
2t HEE A 279 et 598 AHAE,
Aejgt, AT, 2484, e 2007, FAIE, 2015 7
A, ZE), 2018; BH93, 2007, X4, 2004, 2013,

_,_,
17
o

2013b, HAA, S, 2914, 2014)= vl TRk
Hog o]Fojpon, 9 ATEL ol F&4
el 213712 Qg MaATe} £ & 9l ol 2|27
H1 53 gAE 7168 HHE A7) AAdA &3t
AU R T)go] WA, theket 7)< b
< Fel2 FHEhs SHAA(FAE, 2015 74
A27] §&& T FANA A, A
o] Aol e variability s HHHEE A&
7} Ak 53], e AAellA wHEAol 1 =3t
K27t 87EE HEE A27] 52k oA
% Jéﬂo}wﬂl 83 43S sigje} AdEnh

o17ke] 221918 Hrlshs AE 0] vanablhty

rwh::.&im
mr&

TS A =l
o M )
oL 8
mlo X
SO 12
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[
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A& A AAY 71 (linear time-series methods)
o7 ZA7te] FAYS ARE el tidh 3 A
< Fol #EH ojme] Bapow v itk
a2y A 7 FAYe e 5S4t

I AAHQ] A B o AR Wy WEe.
2 Qlsto] gf=ro] LAYSHA Hrk v, BIAF A AA
& 7] (nonlinear time-series methods) = variability
& AMEE e ARt gk 223} AQjo] glom
Z A5 727t BEHTE ARol Utk (Buzz et
al, 2003; Dingwell & Cusumano, 2000; Dingwell,
Cusumano, Sternad, & Cavanagh, 2000; Hausdorff,
Forman, & ladin, 1994 A4, 2006, 2007, 2008,
2009, 2014). 22|71 Al AZF 3ol met A=A 71
QI HOJAIS (coefficient of variance, CV)$} HIA1E 2]
71#Q! LyE (Lyapunov exponent)E HIWSIHH FA]
A (2014)9] ATolA AREES] CVe ARE Ao
w2t FAA Zpol7t Yebt oy LyE Al A4
A Zpol7h IAE AL AhA o2 ua RS 94
(noise)7} Bl e Ae} AT olE% ®F
Halstandard deviation, SD)U CV&F 22 252 Al
A B4 B AAA0 27k QXA ol Wal
& W] olgeu, 5] B3l M e
WS Bpk 22 I th3Egholu AR Wo)
= dos duuE AL g3t o7 iE

T ATHFAA, 2006, 2007, 2008, 2009, 2014).
whebA] RPE 4719} 7H ool HEEAS] BdE
£71€9] variabilityS g &st7] A H7] A= of



ol

ZHEZt9| Variability7} ENHE X|27| £=0 OJX[= 22 53

w3 AIZH sl AHY A fle HIdE AAL
T4 71H& 2-8310] variabilityS W28kl st
Pa7} gtk ole] B dAFoAE HAS ehgo] viE
27|18 iAo R saehs oA A, kA B
of gt LyEE AH=dtal 4, akA W79 LyErt
|27] S50 nAe Fee dvEA

NN p

N

. 7494
1. 47 d

B o:]:rL_q] A= Kk BlE s ZA] A4 189
(Uol: 20824 A, A& 1717471 cm, A% 66283
kg) o= AT o, £ A7 Khdh A&
Zolslol 4o FRle wgtow(FARHE:
201611-HR003), B thd7Ah= AP ez A7)
ottt

2. Ay Ax

2 ATddAE Bl A271E £8 goA Let
U= 4, 3R 3z LyEr) A127] &= wAe
P AT RT] f3te] 02 Aol ¢ FEuEAE
715 Btk A B A 2 w2l 21
e} HAIAE FESkal FHIAMAE AROR 08
Shgol 8 FEEAETE St A FRIAA

Eokes AL 132 sl 1034 d&o= A

278 él/‘lﬂ‘ﬂﬂr olf, A271& FPsh= FHol 8
tho] A2 72l Oqus 300, Qualisys, Sweden)E A
Asgle 111, Y45 200 Hz2 AT,

FUHU

3. A8 B4

AL A=7] FPgellA A HEHT B #
Hol| F2kgt WA 32k 14| #H3EZES Qualisys
Track Manager software (Qualisys, Sweden)E ©]-8-5}]
FE3191.21, Matlab R2009a software (The mathworks,

USA)E ol8ste o], 4, 41, 75 TE5HAY
ZIEE 4HEslal 4, ofA] WA LyEs AFEsiith

HAE A27] F2elM Yehks A, kA #E7
o thgt LyE A5 delaitolA dehs Ass
o] Wit Het A5 &5 B Fh(Stergiou, Jensen,
& Bates, 2001) 2.2, i“j?ﬁ, &Oﬂ g MEE A
Aoz %’7]—5}~ AL I ItHKantz & Schreiber,
1997). ©] A7} %2 %M”* =i B o] Vel
, 7?‘* < A3 YAl HEI RS Yujgith B
O & A 35 580 oigk 2 RIzteet 2 /A,
22 A % ojmjsiy, 221 A= LyE7t %014
U 58 0l 483K Buzz et al, 2003; Dingwell &
Cusumano, 2000; Dingwell et al.,, 2000; 524, 2006,
2007, 2008, 2009, 2014).

HdE A27] Al 4, sHA #EZel| gk LyE= €
A (raw data)®] ZHF glo] AwEHOH, oA
BE A 2AE 7‘% U2 Fetuz I
she Qak% YASIT T3 AAIE Bl AAlst
+ kSl FEE AR LY AAE Aol I
< "E 5 9o, 2 Y variability®] A3t A
< S8l Y FAS AStATHRAA, 2006,
2007, 2008, 2009, 2014).

HE A=7]e] 522 4
B30 A3k 1 )
& Asiugton, BHE AEE YH O 736 )
Ueich o, A9U(E) ] #5 Fle A
We Agslel AL AU Buzzi et al,
2003; Dingwell & Cusumano, 2000; Dingwell et al,
2000; FA141, 2006, 2007, 2008, 2009, 2014).

X@t)=[x(t), 2@+ 1), ...,z(t+(dp—1)7)]

olw, X(t)=dxt el WE, z(t) =71E 22
A5, T=MN3F A, d=71%] 97 A< SJv]3itt.

Tho2, AREAA 32 7, 719 ¥7] AL 5=
ARsGon, 75 JeEtoEmTE F 3 Alo]¢]
A7t A T2l oz wgs) itk 71 stoll 23
Aol thgt Hrh LyEe thadt 2ol A=HUth

dt)= doe“*

{0

& ) Sistel 4
AN 7 AAL BB

H_l
[J—}‘—‘O_l..

kru B
m i

ojw, d(t) =
Afole] B, do JJ& "J%d} A
o|t}.
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23 P 235 5,
o] Aeldy.
d,(i)] = X" (it
)

LyE (19E ot

—_

n|
old, d; (i |
A 4 Aole] A2iE vehit, AHEIA AHR
AZE Aol 12 3
27V AR e )

— i OJAF A7 7H

QS

St 1r AFEE I %2 M9 /1872y
B 43U
y(i) = < Inld ()] >

ojm, < e >=jo E gl thell H-& LER
ot}

Table 1. LyE of joint angles

4. B4 A
B Oﬂh%ﬂﬁ—i ’g, 3HA #AZke] variability S} A2
7] £5 7k #E AEE AuR7] sk gEE A

27] Al opf s 2uada, Judds, SEe
Az}, dEdzte] gt LyESt A|27] &= 7hol] 3o
&9 A&/ d A5 (Pearson’s correlation coefficient) S

AEBGom, FolFFEe o = 052 AAsIA

m. 4=

78, 3 A7+ variability 7} A1 27] &
FEgE AR A HlAY AAE 7He

Subject Pushing  Pulling  Pushing

Pulling Backward Forward Backward Forward Backward Forward

shoulder shoulder  elbow elbow hip hip knee knee ankle ankle
1 161 087 193 089 0.69 044 0.61 128 129 137
2 114 1.32 1.09 121 0.71 0.82 097 1.01 116 1.10
3 0.89 0.90 0.95 091 0.54 0.76 0.57 0.80 2.05 0.77
4 093 0.95 091 0.98 0.84 114 0.70 1.04 037 0.79
5 0.70 0.71 0.73 0.69 046 0.74 0.37 0.75 0.74 0.77
6 1.01 1.07 1.01 111 0.78 0.9 115 0.98 1.01 0.78
7 0.77 0.88 077 2.08 178 154 140 175 1.68 0.98
8 0.84 0.85 0.81 1.05 0.61 0.62 0.78 097 0.56 1.07
9 1.33 1.38 1.28 1.09 2,06 0.9 1.06 117 0.72 154
10 0.75 0.78 0.77 0.78 0.30 1.14 044 0.72 125 0.65
1 0.84 0.97 0.76 1.09 1.00 0.55 0.88 0.82 0.36 147
12 140 1.02 121 143 0.75 0.85 0.83 091 0.35 0.88
13 220 262 132 231 0.74 0.61 1.00 0.76 098 0.88
14 0.75 0.73 0.70 0.71 0.65 0.72 0.38 0.83 1.80 0.67
15 131 225 1.66 1.36 0.89 127 0.92 1.08 143 1.31
16 1.93 218 1.87 3.38 0.81 1.06 0.86 115 0.9 1.00
17 0.92 122 128 118 049 274 0.75 115 0.60 1.60
18 0.80 0.84 0.96 0.88 0.84 0.71 0.88 0.84 092 0.83
Mean 112 1.20 111 129 083 098 0.81 1.00 1.02 1.03
SD. 043 0.57 0.38 0.68 043 0.52 0.27 0.25 050 0.31
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2 HEE A27) A opias, Suadd, dus on, 7l= FHY HulEEe} B7)= oz
Azt FERAE7) EREZ ] tid Lyapunov A1 LyE Ztolls =406, p=047% A F28A7E ek

A, B ool geAET] A A=s FHY
HAEEE 7544119 m/sE UERtoH, 9] 4
o] A& EE 7761251 m/sE LERITE

teoE, BdE X278 103 94 AAske
o] 7, kAl Wz o eSS 753§
oz e R oAk LyE w2 3 A=
FH3} g7le FH| SRS <Table 1>3 2
O A2E o7l dazte] LyEe 1.12:043, 371 o7
WAz LyBe 1208057, A2E Tidaze] LyE
T 1112038, B7I= ZudEze] LyEs 129068,
Shmol9] Sitke] YuUHEZAY| LyE= 083043, S
olo] sittE] YW Ly 098+052, ol
S0 FE2E7e) LyEE 081:027, U5iol9] ot
2] FERAZ| LyEE 1.00:0.25, gol9 slvkg] &
7] LyEe 1.02:050, ehdole] vt whEst
A7kl LyEe 1.03:0312 Yehgt),

ARk R, A21 grle 99 HuLeet 4,
StA| W7 LyE 7te| A= <Table 2>9F %2
0. AzZs FHo| A&z 9rle ofudse
LyE Ztolls =498, p=0182 A2 AAdA7E Yeht

[e]
pil
=
=
L
-

=3 J71e e Hlses} ool dte]
HA7t LyE tolle r=-451 p=03022 H7 A
#A7F R

()

V. =9

B dAFAE BAdE AAE 7O E BEE A2
15 Mgk &2 A, A Azl thgk LyES 4
st 21211 B7]e FH9 HulEed nAs 9%
AR 14 stk o]F ffst] HER el &
HEA 27] F2445 1034 WhE Feske 7oA
Y7)e 2o ol Hd AT a7t kol
ate] 2 Sty Judda) FERE BEd
Azt gk LyES ALRIGoH, A 21 B7]e F9
o] Hoi&Ee} FATE A=

Lyapunov A5 F2 FHA1Q1 §2]¢lo] Whsh=
Bl AFoA S8 O (Buzzi et al, 2003
Dingwell & Cusumano, 2000; Dingwell et al., 2000;
Hausdorff et al,, 1994; 4141, 2006, 2007, 2008, 2009,
2014), AEE RO E FEIFIES FF8l AT

N

Nl
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=

Table 2. Correlation coefficient between fist maximum speed and LyE of joint angles

Pushing fist maximum speed

Pulling fist maximum speed

Variables
r P T P
Pushing shoulder 093 357 027 457
Pulling shoulder 498 018* 406 047*
Pushing elbow -.005 A9 -140 290
Pulling elbow 185 22 144 284
Backward hip -133 29 -218 193
Forward hip 026 459 067 .39
Backward knee -041 436 -.056 413
Forward knee -314 102 -451 .030*
Backward ankle 143 286 194 220
Forward ankle -159 265 -.065 399

* indicates significant correlation between variables at p<.05.
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AL o] Het A &5 B3 sho] P L

e weske A x|tk mbA B dAelAE B
A27] 7]& tgt Lyapunov A5 A HE7] 93]
FHIAAONA Sho] FEHtEA 2] F2he wHRE L

=, /\1}\]6]-()]] EE]—E} q]}\l-z} tﬂi x}o:])\a:ﬂ o:]_'7_<-1]?_] =

TFHFEE FABHE o] tha ofF o] U
U a1 ASoA 7P HisH HEEE 7)Ed O
variability & #4133 A17]9] PgAI &7]%0 o
e ARSIt FHellA 11 9n7t )

A, B AFolA] 189S TR AAS 227
4 23E AR, A2 Y9 JoiEEe 754
119 m/s, B71= FH9 HEEE 7764251 m/s
2 UEpsith A27] £29 79, 15 599 o
o] ZHAoA 2715 BA3 MAHFAIE, 2016, 7

AE, 5|, 2018)9 A|27] HEE(7.29:1.06 m/s,
746076 m/s)%k "I~ ARG 2108 Rzt

T RAE, A, sk BEZAY| LyEE AvH o= 4
HEH, 29oA A9 TR ZAFE LyEr} Sk
BEFE BTk o)A Lyapunov A7t 271 24
o oJaf A YIS e EAS FAshe Aol
A FEAQL FAUY 51\& Lyapunov A5 &(-)°1A
U 0& st fiE B 2AUY A9 K
o8 UehtA Atk S9ollX(Buzz et al, 2003
Dingwell & Cusumano, 2000; Dingwell et al., 2000;
Hausdorff et al,, 1994; F2141, 2006, 2007, 2008, 2009,
2014) ZSlollA U9 Ho= ZAeE Bt & UgEst
Uehd 7102 dgsn, EQgAo] SRt Al
ek

Al HAR, A21 97le 99 ALzt 4, o
A #A7Zke) LyE 7k B AT, 23 37
= 79 JuiEes Ble oMddze) LyEst A
29l AARA S B ATH=498, =406). o1 A& A 231
Ble e £t mETE 9] oY o
Eul
9]

to] ZaRThe AL ofu|ath 24 A variability
o) ATE AT Fo MBEE walol wls) 20% WE
uaolx BEHEn Lyrh 2 vepd AHEA
A, 200704 B % o], WE $290] Yepess
?___]_\,]‘}\-1 [¢] r,]_/\ 71—/Kb‘l- 2= 0]1;]__1__ OH@‘_?’—_-} lOU:] Jj]_
ATINE A28 WA $9842 gide 7

23 7S 29 AoE Buen
SEE 2jo] Hrjgmt ool o

FEHH, BEHAEY variabilitys Hlagt oq—?'(Buzn
et al, 2003)°A= =8lo] Alel Blgte] variability7}
A Hepdel et flo] A os Ebge B
< Tk 2= Rusld o A AdelM =

T %0, & A7 A= 7] = bdE A7) ZW]
ol we A5 rles dEE Zojgt ddEn, &
AR Ele sde HAsiMe ¢8E 717 a8t
ol A E,

V. 28 9 AA

B ATolre HdR A=27] Al A, s #EZe]
LyES st A2 @7le S50 riAe g
AR 7 s ol flste] Bk Shio] viEA
27)E WA 0w Fashs g A Bzt
312 Fdztol ek LyEES £43kaL 4, 8kA] Bz
LyEst A 23 7] FHe| A& 11| A
£ A=t O Ak ot 2t

AR, Az FH9 HUEEE 754119 m/sZ
e oH, @7]= FH) HulEEE 7764251 m/s
= eI

A, AZE oPABEZY LyEe 1124043, B71&
MBAZY] TyFe 1.20:057, A2E IHadz)
LyEx 1112038, Q715 Zuddde] LyEs 1.9+
068, Shole] Sitke] YPWEZe| LyEw= 0.83£043,
ohgol9 thE] YAzt LyEE 0984052, St
o]9] svte] FEWAEZY| LyEE 0812027, Yol
stthe] FEREZY] LyEs 1.00£0.25, Solel st
2] WEAE 7zt LyFE 1.02:050, 9ol9] drie] &
EWAZe| LyEe 1.03:0312 Vrebgth

AR, A2 G7le FHY HAuLedt J71E o
MBEZES] LyE 7tole A4 a3 (=498, r=406)
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Parents” Perceptions and Expectations of Children’s Participation in
Sports

TE YT RS
Nam Ho Gu - Nam, Seung-Ku Korea National Sport Univ.

[o

Fe Aule] 252 3l e ) 71l 43405 Bl 9 AAPINS deisich BRIE
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Abstract

The purpose of this study was to explore parents’ awareness and expectations about their children’s participation in sports through
qualitative research methods. Therefore, the qualitative research method was adopted to explore the parents” awareness and expectations
of their children’s participation in sports in depth. We collected data through in-depth consultation and consulting on related documents.
Research participants chose parents whose children participate in sports more than once a week for more than one hour. Data analysis
was conducted through inductive categorization. The results of the study are as follows. First, it is a positive experience of sports. This
includes not only knowing the joys of sports, but also the experience of sports culture, as well as learning the joys and accomplishments
of the sport itself. Second, it is the development of personality and personality. The development of personality through personal
characteristics and social reflection is the development of personality and personality, such as patience and moral character. Third, it’s
a group fairy tale. A group means a family group as well as a peer group. It is about the ease of coalescence and family friendship.
Fourth, self-care. Physical and psychological health care, exercise habits, physical protection through water risks and ball sports through
swimming, and physical fitness. Fifth, it was expected to be the control of the child. When the problem arises because the child’s desire
to communicate is not met and communication is not smooth, I wanted to ease the problem because I was not controlled, and I wanted
to feel the time and freedom of the parents by sending it to sports facilities, and I was looking forward to developing independence
through distance from the child.

Key words: parents, children, sport participation, expectations, awareness
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The effect of running shoe midsole hardness on foot biomechanics
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Abstract

The purpose of this study was to investigate whether placing harder midsole materials on the medial and posterior side of the
outsole in a running shoe can change biomechanics variables during the stance phase of running. Ten healthy young
recreational male runners (age: 20.5+0.7 yrs, mass: 73.1%3.8 kg, height: 1768429 cm) participated in this study. A shoe
company (FILA, Korea) produced the same shoe with four different types of midsole density. Each subject wore the four
different running shoes in randomized order while running on an instrumented treadmill at two speeds (3.5 m/sec and 4.5
m/sec). The positions of the markers and the ground reaction forces were recorded using a system of eight high speed motion
capture cameras and force plates at a sampling frequency of 100 Hz and 1000 Hz, respectively. The variables of this study
were the running parameters, ground reaction forces, and joint angles. This study was intended to investigate whether
medially posted midsole materials in a running shoe effectively reduce foot pronation and other running biomechanics
variables. However, there was no modified shoe effect on most running kinematics and kinetics except the impact loading rate.
It is concluded that other features of shoe manufacturing in terms of structures and materials should be considered to

understand the function of anti-pronation in a running shoe.

Key words: running shoe, midsole hardness, foot biomechanics
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[. INTRODUCTION

The human foot is a complex structure consisting of
28 bones, 13 muscle-tendon units and more than 100
ligaments. It is complicated to describe the movement
of the foot relative to the shank as the ankle joint is
not a simple hinge joint. There are two major functional
joints, the subtalar joint and the ankle joint. The
rotations about the subtalar joint axis are defined as
pronation and supination while the rotations about the
ankle joint axis are typically defined as dorsiflexion and
plantarflexion of the foot. Pronation is the inward
rotation about the subtalar joint axis of the foot while
supination is the outward rotation about the subtalar
joint axis of the foot (Nigg, 2010). In most biomechanics
studies on human movement, "pronation" and
"supination" are based on the measurement of eversion
and inversion of the foot.

Pronation is a combined movement of eversion,
dorsiflexion and abduction of the foot (Wezenbeek,
Willems, Mahieu, Van Caekenberghe, Witvrouw, & De
Clercq (2016). Studies have claimed that a certain
amount of pronation (i.e. pronation ROM for Female:
13.6* and pronation ROM for Male: 16.3°) is necessary
(Nigg, 2010) because of its function of damping the
impact shock during walking or running (Morley,
Decker, Dieerks, Blanke, French, & Stergiou, 2010).
However, it has been suggested that "over-pronation"
during running may cause pain and several injuries of
the lower extremity (Clarke, Frederick, & Cooper, 1983;
Eng & Pierrynowski, 1994; Clarke, Frederick, & Hamill,
1983; Gross & Napoli, 1993; Hartsell & Spaulding, 1997;
Nigg & Bahlsen, 1988, Nigg, Herzog, & Read, 1985;
Nigg, Khan, Fisher, & Stefanyshyn, 1998; Nigg, Nurse,
& Stefanyshyn, 1999; Schwellnus, Jordaan, & Nokes,
1990). Recent findings as to whether over-pronation is
related to running injuries are still controversial due to
the lack of evidence in biomechanics research.

Several modifications of shoe properties have been

suggested to reduce excessive foot pronation during
running. A broader base at the heel, stiff heel
stabilizers, and a harder midsole have been applied in
order to determine whether any of these has a positive
impact on the reduction of pronation during running
(Nigg, 2010). However, only modified midsole hardness
seems to be effective in reducing the pronation angle,
especially at initial contact in the stance phase during
running. A study has shown that a softer midsole
on the lateral and posterior sides of the heel reduces
the initial eversion angle (Nigg & Segesser, 1986).
Furthermore, some studies have proposed similar
effects using an arch support (Rodrigues, Chang,
TenBroek, & Hamill, 2013) or harder midsole density
on the medial and posterior sides (Clarke et al., 1983),
showing reduced initial shoe and ankle eversion during
running. However, whether these shoe interventions
(i.e. harder midsole material) have the same impact on
a total range and peak of foot pronation as well as
other biomechanical variables (ie. lower extremity
kinematics and impact characteristics) is still unknown.
Therefore, based on those considerations from previous
research findings, this study investigated whether
placing harder midsole materials on the medial and
posterior side of the outsole in a running shoe can
change biomechanics variables during the stance phase
of running,. It was hypothesized that placing a harder
midsole along the posterior medial side of the running
shoe would decrease peak foot pronation and reduce
impact characteristics during running compared with
other midsole modifications of the shoe.

II. METHODS

1. Subjects

Ten healthy young recreational male runners (age:
20.50.7 yrs, mass: 73.1£3.8 kg, height: 176.8+2.9 cm)
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participated in this study. Subject criteria included no
joint injuries within the past six months and rearfoot
striker. The study protocol was approved by the
university ethics committee (ID: 2017-029) and each
subject completed the consent form prior to the start
of the test.

2. Shoe conditions

A shoe company (FILA, Korea) produced the same
shoe with four different types of midsole density. Shoe
1 was made with regular midsole material (Asker C:
55, no post). In the other three shoes a harder midsole
(Asker C: 65) was placed in three different locations;
in Shoe 2 the harder midsole material was medially
posted, underneath the arch area of the shoe, in Shoe
3 the harder midsole material was medially posted in
the rear foot area, and in Shoe 4 the harder midsole
material was posted along the medial side of the shoe
under the arch and rearfoot (Figure 1).

3. Procedure

Each subject wore the four different running shoes
in randomized order while running on an instrumented
treadmill (Bertec, USA) at two speeds: 3.5 m/sec and
45 m/sec. Prior to the biomechanics running test,
reflective markers were attached to nine anatomical

Lo 1HmMTP

Figure 2. Reflective markers on the shoe (SCS rear foot)
and the ankle (ankle JCS5) (modified from Gil,
Ryu, Park, & Ryu, 2018).

AskerC §5 ——
Shoe 2

AskerC 65 ————=

Shoe 3

Shoe 4

Figure 1. The modifications of midsole density in the shoe (Top: the tested shoes were provided
by the company. Bottom: the areas of modified midsole hardness).
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positions  (right medial malleolus, right lateral
malleolus, right heel high, right heel low, right medial
heel, right lateral heel, right 1st metatarsal head, right
5th metatarsal head, and big toe) of the lower body.
Figure 2 shows the reflective markers attached on the
shoe and the ankle for the experiment. The positions
of the markers were recorded using a system of eight
high speed motion capture cameras (Qualisys, Sweden)
at a sampling frequency of 100 Hz.

A three minute running trial was measured
following a two minute warm up trial on the treadmill
for each shoe. Fifteen consecutive strides were
processed for the analysis of running biomechanics.
Figure 3 shows the setup for the running experiment
on a treadmill.

4. Data analysis

The stance phase from heel contact to toe off was
identified by the ground reaction forces from the

instrumented treadmill sampling at 1000 Hz. Three
dimensional position data were filtered using a 4th
order Butterworth low-pass filter with a cut off
frequency of 6 Hz while ground reaction force data
were filtered with a cut off frequency of 50 Hz
Kinematic data were calculated using Visual 3D
software (Cmotion, USA and Matlab, Mathworks,
USA). The laboratory coordinate system was defined as
follows: X axis- medial / lateral direction, Y axis-
anterior / posterior direction, Z axis / vertical
direction. Joint angles were calculated using an Euler
method with an XYZ rotation sequence for the foot (X-
dorsi-flexion (+) / plantar-flexion (-), Y- eversion (+) /
inversion (-), Z- adduction (+) / abduction (-)).

5. Statistics

Data were processed for statistical analysis using
statistical software (SPSS 21, IBM USA) to conduct a
two-way repeated measures ANOVA. Post-hoc tests

Figure 3. Experimental setup for running trial.
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using Bonferroni adjustments were applied to identify
any differences between the four different shoes and
two running speeds. The alpha levels were set to .05
and effect size (17;) and statistical power were reported
in the results.

lIl. RESULTS

1. Running parameters

Based on the running parameter results (Table 1), no
shoe effect was found for stride length, stride
frequency, contact time and swing time (p>.05). There
was a significant speed effect on stride length, stride
frequency and contact time (p<.05). Stride length
decreased from running at a speed of 3.5 m/sec to
running at a speed of 4.5 m/sec (p<.05, effect size (i’):
0.345, statistical power: 1.0). Stride frequency increased
from running at a speed of 3.5 m/sec to running at a
speed of 45 m/sec (p<05, effect size (r): 0.337,
statistical power: 1.0). Stance phase contact time
decreased from running at a speed of 3.5 m/sec to

running at a speed of 4.5 m/sec (p<.05, effect size (1}):
0.641, statistical power: 1.0).

2. Ground reaction forces (GRFs)

There was no significant shoe effect found in most
GRF parameters, while a significant speed effect was
found in most GRF parameters (Table 2). Peak vertical
GREF increased from running at a speed of 3.5 m/sec
to running at a speed of 4.5 m/sec (p<.05, effect size
(m): 1.0, statistical power: 0.854). The magnitude of
peak braking GRF increased from running at a speed
of 3.5 m/sec to running at a speed of 4.5 m/sec (p<.05,
effect size (r.): 046, statistical power: 1.0). Peak
propulsive GRF also increased from running at a speed
of 3.5 m/sec to running at a speed of 4.5 m/sec (p<.05,
effect size (7,): 0,613, statistical power: 1.0). Peak lateral
GREF increased from running at a speed of 3.5 m/sec
to running at a speed of 4.5 m/sec (p<.05, effect size
(m?): 0.066, statistical power: 0.646). Impact peak of
vertical GRF increased from running at a speed of 3.5
m/sec to running at a speed of 4.5 m/sec p<.05, effect

Table 1. Running parameters for the different shoe conditions and running speeds

Running Speed Average(standard deviation) Shoe effect Speed effect Interaction
parameters  (M/SeC) Ghoe]  Shoe2  Shoed  Shoed p 77; power p 77; power p 77; power
. 35 249(009) 251(0.10) 251(0.09) 252(0.11)
Stride length 0583 0016 0127 <05* 0345 1.000 0.945 0363 0999
(m) 45 236(011) 235(0.10) 2.38(0.09) 2.39(0.09)
, 35 141(005) 140(0.06) 140(0.05) 139(0.06
Stride irl‘;q“e“"y 0%) ( ) 0489 0020 0149 <05* 0337 1.000 0.947 0359 0999
(Hz) 45 1490007) 150(0.06) 147(0.06) 147(0.06)
Contact time of 35 028(0.02) 027(002) 028(0.02) 0.28(0.02)
stance phase 0902 0.003 0.061 <.05* 0.641 1.000 0.877 0.646 1.000
(se0 45 024(0.02) 024(001) 024(0.01) 0.24(0.01)
. 35 043(002) 044(0.02) 0.44(0.02) 044(0.03)
Swing time 0325 0.042 0288 0913 0.000 0.051 0.854 0.051 0291
(sec) 45 043(008) 043(0.08) 0.44(0.03) 045(0.02)

* indicates significant difference between shoe conditions and running speed at an alpha level of .05
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Table 2. Ground reaction force (GRF) variables for the different shoe conditions and running speeds

GRE variables ~ Speed Average(standard deviation) Shoe effect Speed effect Interaction
2 2 2
(N/BW) m/se)  Ghoel  Shoe2  Shoe3  Shoed  p 7, power p 7, power p 1, power
35  253(019) 254(0.23) 258(0.24) 253(0.25)
Peak vertical GRF 0655 0018 0139 <05* 0100 0854 094 0124 067
45 263(021) 266(021) 274025 2.73(0.21)
35 043(006) -045(0.07) -044(0.06) -043(0.06)
Peak braking GRF 0773 0007 0084 <05* 0460 1.000 0857 0472 1.000
45  -054(0.07) -0.55(0.08) -0.57(0.05) -0.55(0.07)
- 35 029004) 029003 0.03) 0.28(0.03
Peak propulsive (00h D20 D20 020D o) 0oms 0064 <05 0613 1000 0921 0615 100
GRF 45 0370005 038(0.05 0.39(0.04) 0.38(0.04)
35 4018(0.03) -0.19(0.06) -0.20(0.05) -0.18(0.06)
Medial peak GRF 0592 002 0165 0084 0036 0368 0827 0068 0387
45 -0190.04) -021(0.06) -021(0.04) -0.21(0.04)
35 015009 016009 0180.10) 018(0.10)
Lateral peak GRF 0527 0025 0183 <05* 0.066 0646 097 0094 0530
45 020008 020012) 022(011) 0.25(011)
35 173014 1.69021) 1.69(0.20) 1.71(0.21)
Impact peak 2 0006 0076 <05* 0277 1.000 0817 0291 0992
45 197033 1.96(028) 2.05(0.30) 205(029)
i 35  3839(742) 46.25(8.69) 43.74(8.02) 44.78(821
Loading rate of VA 1626%) DACD BHO2) o 1eg 035 <05+ 0397 1000 052 0468 1000
impact (BW/seq) 45 53,04(7.85) 55.80(6.07) 59.66(9.81) 59.95(10.28)
* indicates significant difference between shoe conditions and running speed at an alpha level of .05
Table 3. Rear-foot angles for the different shoe conditions and running speeds
Speed Average(standard deviation) Shoe effect Speed effect Interaction
Foot angle (deg) (m/sed) ) ) )
Shoel ~ Shoe2  Shoe3 ~ Shoed p 7, power p 1, power p 1), power
Peak 35 2861(346) 28.17(2.66) 27.77(3.36) 27.60(3.54)
P 0574 0024 0175 0206 0019 0209 098 0045 0.258
dorsi-flexion 45 29.84382) 29.13(2.75) 28.80(3.68) 2806(3.62)
Peak 35  -819474) -842(3.23) -9.64(413) -10.17(3.80)
e 0491 0029 0203 0121 0029 0301 0968 0060 0.343
plantar-flexion 45 _7005.08) -7.64(3.56) -7.67(4.37) -B.64(353)
35 881(387) 913(4.31) 7.56(5.79) 9.32(4.65)
Peak eversion 0712 0017 0133 0584 0004 0075 0993 002 0138
45  915(3.66) 990(4.18) 848(6.14) 951(4.51)
35  592284) 574(3.85) -7.26(4.82) -6.01(2.25)
Peak inversion 0359 0039 0271 0853 0.000 0.053 099 0040 0.233
45 561297 5453.10) 746(526) -5842.94)
35  231(487) 070445 0.28(7.73) -0.10(5.55)
Peak adduction 0474 0031 0216 0932 0000 0.051 0999 0031 0.183
45  238(420) 0.78(4.72) 0.36(7.72) -046(6.24)
35 -11.63(4.04)-10.89(3.95)-11.00(6.50)-11.06(5.17)
Peak abduction 0935 0.005 0.074 0941 0000 0.050 0999 0006 0.070

45 -1L77(473)-1068(4.27)-10.73(6.48)-11.08(5.57)

* indicates significant difference between shoe conditions and running speed at an alpha level of .05
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size (n?): 0277, statistical power: 1.0). Finally, there
were both shoe and speed effects on loading rate of
impact peak. Shoel showed a lower loading rate
compared with the other shoes (<05, effect size (1’):
0.058, statistical power: 0.395). Loading rate increased
from running at a speed of 3.5 m/sec to running at a
speed of 45 m/sec (p<05, effect size (n): 0.397,
statistical power: 1.0).

3. Three dimensional foot angles

As Table 3 shows, there were no shoe or speed
effects found in any rear-foot angles (p>.05).

V. DISCUSSION

This study aimed to investigate the effects of
midsole hardness in a running shoe on biomechanical
variables. In order to study this research question,
running shoes with three modifications of midsole
hardness, manufactured by a footwear company were
tested. The findings suggest that there was no shoe
effect on most running biomechanics variables while
a speed effect exists on running parameters and GRF
variables.

1. Pronation and running injury

Pronation has been a popular topic in the area of
footwear ~biomechanics research since it was
considered to be one of the strong predictors of
running injuries. A study suggested that runners with
an optimal range of foot pronation (ie. between 7°
and 10°) show a lower frequency of running injuries
compared with the runners with either supinated or
highly pronated feet (Nielsen et al., 2014). If the foot
is not in a normal range of pronation its ability to

absorb impact may be reduced, causing discomfort
and pain in the foot and potential joint injuries of the
lower extremity (Hetstroni, Finestone, Milgrom, Sira,
Nyska, Radeva-Petrova, & Ayalon, 2006). Therefore,
medical practitioners, athletes and biomechanists have
extensively discussed methods to reduce excessive
pronation of the foot during walking and running
(Nigg, 2010). However, there is still a lack of
epidemiological evidence for over-pronation as an
important factor for running injuries. Further
investigation to determine the relationship between
pronation of the foot and the risk of running injuries
would be warranted.

2. Shoe modifications to reduce foot pronation

Several shoe modifications have been applied to
reduce foot pronation in footwear research. Clarke et
al. (1983) and Nigg & Bahlsen (1988) compared the
effect of modified heel flare in a shoe on shoe/foot
eversion. The initial eversion angle was increased by
an increase in lateral heel flare but the change of
pronation angle was very small (ie. less than two
degrees). In addition, Nigg (2010) introduced a study
using fourteen young male heel-toe runners to test the
effect of a heel stabilizer in a shoe on shoe pronation.
Based on the study, a heel stabilizer results in a slight
increase in initial shoe pronation but does not change
total shoe and foot pronation. Based on these studies,
shoe modifications using heel flare and heel stabilizer
influence a slight reduction in shoe pronation at the
initial contact in running but the change seems to be
very small and this method seems to be less effective
to reduce the peak pronation angle.

One theory for a pronation control shoe is dual
density in the midsole to effectively reduce shoe
pronation (Nigg, 2010). Introduced by Nigg et al.
(1987), the explanation is that a softer midsole on the
lateral side of the heel would provide better cushioning
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at the initial contact in running and a harder midsole
on the medial side of the heel would limit peak and
total foot pronation by adding firm support.
Furthermore, several studies have suggested that
medially posted insole/orthoses or arch support would
reduce initial foot pronation (Nigg & Segesser, 1986)
and peak foot pronation as well as pronation velocity
during running (Rodrigues et al., 2013). Rodrigues et
al. (2013) measured foot pronation of seventeen runners
and found that medially posted insoles significantly
reduce peak pronation by 3.6°, peak pronation velocity
by 53.2°/sec and range of motion of pronation by 1.33°.

Our study also investigated the effect of modified
midsole hardness on foot pronation during running.
There was no significant effect of any modifications in
midsole hardness on three-dimensional kinematics
including foot pronation. The only difference was
found in the impact force loading rate as the runners
with a normal running shoe showed a lower loading
rate compared with runners wearing shoes with harder
midsoles. The softer material in the midsole of a normal
shoe may provide better cushioning at initial impact
during the stance phase of running compared with
other running shoes with harder midsole materials on
the medial side of the shoe. On the other hand, as the
runners increased the speed of running they tended to
demonstrate different running parameters and ground
reaction forces. Shorter stride length and contact time
in the stance phase with higher stride frequency were
found with an increased running speed. These changes
were also supported by previous studies, showing the
relationship between increased running speed and the
changed landing strategy (Nigg, Bahlsen, Luethi, &
Stokes, 1987; Nigg, 2010). Furthermore, the runners
showed greater magnitudes of most GRFs except
medial peak GRF with increased running speed. The
magnitude of impact force and peak vertical, braking,
propulsive and lateral GRFs were increased as the

running speed was increased.

There is one limitation that should be addressed for
a better understanding of the results in this study. The
calculation of foot pronation is based on the markers
on the rear part of the shoe which may be different
from the actual movement of the foot (Liu, Nester,
Jones, Lundgren, Lundberg, Arndt, & Wolf, 2012). The
difference between skin and shoe mounted markers
may have resulted in an overestimation of the angle
calculation based on shoe mounted markers. How the
markers are placed on the shoe in order to
appropriately represent the motion of the foot is a
critical procedure in any study, unless a surgical
method is used to place the markers on a bone pin in
the foot (Stacoff, Nigg, Reinschmidt, Van Den Bogert,
& Lundberg, 2000). Our study was carefully prepared,
with the marker placements on the shoe and ankle joint
based on a previous study, concerning the movement
of the shoe during dynamic movement (Park, Lam,
Yoon, Lee, & Ryu, 2017).

V. CONCLUSION

This study was intended to investigate whether
medially posted midsole materials in a running shoe
effectively reduce foot pronation and other running
biomechanics variables. However, there was no
modified shoe effect on most running kinematics and
kinetics except the impact loading rate and thus the
hypothesis of this study was rejected. It is concluded
that other features of shoe manufacturing in terms of
structures and materials should be considered to
understand the function of anti-pronation in a running
shoe.
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Appendix: Average three-dimensional rear-foot angles during the stance phase of running at speeds of 3.5 m/sec and 4.5
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The Conceptualizing the Physical Education College Student’s Olympic
Legacy
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Abstract

The purpose of the study is to explore how students who majoring in sports, understand Olympic legacy and what concepts they have. For
the purpose of this study, the university students who are majoring in sports were selected and the final analysis awad was 348. We use a
free association technique to collect data for how students who majoring in sports to understand summer, winter olympics, and Seoul,
PyeongChang olymypics, categorized into semantic uits and subject units. The results of this study First, students who majoring in sports recognized
the legacy of the Summer Olympics as sports legacy (64.4%), environmental legacy (15.2%), social legacy (8.5%), urban legacy (5.5%), and for
the detail, sports (53.4%), time of hosting and weather (15.2%), people (5.8%), hosting place and area name (5.5%), achievements (5.2%), symbols
(4.5%), values (3.3%) and issues (0.7%). Second, students who majoring in sports recognized the legacy of the Winter Olympics as sports legacy
(66.8%), environmental legacy (14.2%), urban legacy (10.8%), social legacy (4.6%), and for the detail, sports (52.1%), time of hosting and weather
(142%), people (12.3%), hosting place and area name (10.8%), symbols (2.8%), achievements (2.4%), values (0.9%) and issues (0.9%). Third, students
who majoring in sports recognized the legacy of the Seoul Olympics as social legacy (55.9%), environmental legacy (16.5%), urban legacy (10.2%),
sports legacy (7.1%), and for the detail, symbols (46.3%), time of hosting and weather (16.5%), hosting place and area name (10.2%), values
(7.2%), sports (4.1%), issues (24%), people (2.2%) and achievements (0.8%). Fourth, students who majoring in sports recognized the legacy of
the PyeongChang Olympics as sports legacy (44.6%), social legacy (31.6%), urban legacy (10.6%), environmental legacy (4.4%), and for the detail,
sports (24.7%), people (18.8%) symbols (15.9%), issues (13.4%), hosting place and area name (10.6%), time of hosting and weather (4.4%), values
(23%) and achievements (1.1%).

Key words: Free association, Olympic legacy, Sports legacy, Social legacy, Environmental legacy, Urban lagecy
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Changes of health-related physical fitness in obese middle-old age adults
participating in physical exercise program from health care center during
long-term period
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ABSTRACT

Obesity is a major risk factor for cardiovascular and metabolic disorders in all age groups. We examined the associations
between physical exercise and health-related physical fitness among obese adult aged <50 years. The study comprises obese 78
adult men [% body fat (27.5%), BMI < 25) and 782 adult women [% body fat (34.7%), BMI < 25), who participated in 6 months
of physical exercise program of health care center during the years 2015-16 which included assessments of health-related
physical fitness and physical exercise. 6 months of physical exercise significantly reduce body weight, % body fat, abdominal
body fat and BMI in both obese adult men and adult women. In addition, health-related physical fitness profiles were
improved in post-exercise, with improved VO2max, flexibility, muscle strength and muscle endurance. Therefore, we found
that 6 months of physical exercise program positively changes body composition and significantly improved health-related
physical fitness. Findings from this study have significant implications for future design of targeted lifestyle interventions.

Key words: obesity, health-related physical fitness
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6’]——5 *

Ol%
o}t

EONT

Gonzales “5(2010)2 Rt} QA5 I = o] 2
g Busly el ARAISS 7R AR A4S
A A 25 IATE 7&*} A7}t FLsHA UskA
ul Huksl Algke] A$- Q1A 58 3y A3E sk
FAY 799 ¥ SR vt ARSI

190t o] AHFEES A% 5ol thek #Alo]
ARSAe S AARs seugor HeHuA
(Padden & Padden,, 2002) F-EUetoll A% HIThE
e A %‘%ﬂ YFS MAE APLAE F
SPRL AA BIHES AWAdskr] flell =7HA ARdellA
ARl HEs Al=sta Slrk

A feuete] A4EIES o a4l
3 S R FabrAvze R U i P oy (] L A= B
Bk, IAEHS T sht ol v &
FoAes o2 AdE L3 AHA
o7 FAHE &5 Z2IHS 3~e7fY V1S
st &9 A8k ok

oA o] dAFelXE FUAZEF TN AA
g FRIAGAZINA HREeE ke FARES
dos FARFAAENA AL = 3~67)
2] Ezedo] Fojage] ARHAAE B
T34 382N Y MAEIFE skt st
= 1L F20] Sl

L

k

b 18 o oft

H Ho =
rlo
-4

oX o
O.& O_L,

II. |74
1. 7o

2007~2014 3714 A& - ARGl AT 5w
AR EFFANA AAG A7 AT &
A= e 38728F I3 (n=78), % body fat
(30%), BMI < 25; 34 (n=782), % body fat (35%), BMI
< 25|02 FAHL ge-S B Ao AER A
Aol A48 AP A& - AAA Gl A8
Jde= AREAAE Y] L5 T 671 B Fo
som Fol A, 3/0Y, e/e7tel AGTIEA o
Hsl7} JEAE BT I3 AAE EA
2 %13 2t

lTl



E 1. 93A AAH 54
el e A -5
A &% (yr) 2% (cm) Az (kg) AAEE (%) BMI
Fm=78) 57.73+12.25 169.23+5.67 78.96+11.01 2751355 27214422
A (n=782) 55.47+9.08 156.91+5.04 65.63+8.07 34.6843.05 26.64£2.79

2. AAAZ

FoAAZ9] 41747} A5 VIKI 200(Jawon Medical,
Seoul, Korea)E ©|-83l ZAat oM [AF(ke)/Al
A9 F2E o83l AAFAFBM)E AHE3)
Aok AATFAAYE B Xscan Plus 1l (Jawon
Medical, Seoul, Korea) & ©]-83} A& 7%
A 2R3t

3. AAAAY ¥ 9349 &3

A XWMW %%, % wtE 23] Akl Huges
01kgdH= 7] F3l% e 2A 7L Hdat $l
427)7] 717 Helmas SH-9600N, Korea)S |-}
T dEHAA & HE gEE 74%] 713 & el
A SEREAE AR HERl FEel SR 5o
6023t Sl Sk

Frade she o= Fe7l2 SA i aA
737](Helmas SH- 9600G, Korea)oll 755 H 8|2
1 o] HolE Sem MY F e ko S &
| S34718S Qo' UES st 4 F 23]
Ash 1 F Hugks 71=89ch

AR F e A= urEE o83 H
FAAE T SAsth Hiskest

l‘

AemE s e
O

=
Oll _%ﬁ,

]_

33tk

BYPPL AR SHsIen ATt
g Zof Shs B0 Y A v Ao FEE
sglof Zith i & So] & o] X|Hel| YA k&
o] sg|olA "X =AY AR SA4%. 9
‘?-__}/‘17 J(one leg balance) & % 23] Z43hH 1 F H1

2 7=ark

4, =22 7Y

ANPAES FeZzad Ffshy] A AAAS
| AFREAEAANE AN & F AL A
EEZ2 IS Aol 67)E B SEAEAR
A=stol S5 A ks e Hha
“F(maximal heart rate)®] 50~ 70% ZEE F 33] AA|
3hTh

A &9 EF A= 18] 258 T e
IFAIQ] 1 RM(Repetition maximum)®] 50% Z=2
g AE 9 12~1538] 9] WHEEEs A8 &5 1l
= 59 39 At IRV wHE3lgel mE
Az o] MEES Tl A= 3~53-1RM
o] 80%).

o] FFZZIHAA

D) rg‘ﬂ X'ﬂ

B

P 0}



100 A= AO[AIA HIrd M1

X2 5 Z2I9 Y&

Modes Contents Time (min) | Rest
Warm-up  walking ® Bicycle ® static streching 10
o Dumibell 1 day/wk, 3set of 15-20reps
traini - dumbell squat - dumbell lunge - dumbell side band
WS . qumbell curl - dumbell lateral raise -dumbell kick back e
1 day/wk, 3set of 15-20reps rest
f/[“sci t”lar * Itje?ﬂ_beﬂ - kettlebell swing - kettlebell over head squat - kettlebell high pull 30 | between
eslsiance AMME 1. kettlebell bent over row - kettlebell side band sets
o Band 1 day/wk, 3set of 15-20reps
trainin - band squat - band lunge - band biceps curl
% |- band lateral raise - band bent over row
Aerobic training
. . 3day/wk
. T.readmlll walking 50-70 of HRmax 40 no rest
® Bicycle
Cool-down ® Static streching 10
5. AA5A S T4e S48k WskE AvEgit:
AFe| A 358 EII} Fy = 3512 p<05

o

3" 2AEE= SPSS window 180 BAIZZ T
0|83} 7% BAIX|(MeantSD)E AHE3I o A
H 72 7IRB)RE Bt Ak A5 Sl THESA
ofgt o] AT (two-way ANOVA with repeated
measure) < o83t Atk AEAgo] vERt
T AT 1 Aolg FAHOE ZRleh| fsto A
Ho] Aol H{(independent) +H5-S 3HH.2H 7]
U Aol YUHFEAS AN BE BAA
o BAIA o) 62 AN Th

\l

o[‘l

m Az

1 3 -3 HRAEY XY ol 09E
A, 78 mE A3REAY 2 434 9
3}

¥ 38 F v viAE

E:iza* AT AW, 7]
< oNMER mE AATFE AT AALE, EF

W, BM) 3 A7 A g (2, 247, £94)

oA A7} gl o' Urhgtom Ao 4
S= A5AEEIT} FQ) = 495E p<01 $FAM 2}
o7} A& AR L}E}”E}

BERALEY 7 *Jz&%iﬂrﬂ Fp = 02302
p>05 FEoA A7t gle AoRE Ueht ?Eﬂi
A% Ax 38 T p<001 oA Zel7t Q)
Ao2 VeRd WA 7]7 ol p>.06 Sl A 2}01
7} 9l Ao® Jehgth Ad#EARY] A9 deAke
B} By = 348E p<05 A A7} Y= A2
z UrE}kkE}.

oo A F2AEAW Fy = 1LB22 p>05
FElA Aol7h gle Aog vehd FaAE A
Az} 4 Zhol p<001 FEellA Aol7} e AL
UERoH 717t THE p<001 2llA] 2ol 7h e

Ao® Uepth 2ATFEE 43AEaN Ky
14302 p>(5 S04 Zol7} Qe AoE urE}ur z=
IS A5 Ash AW Zhol] p<001 50014 2fo)7}
Ae A0 Yehston 717k el = p<001 =olA
Zel7h Qe AR JEeRtth
TANE F52-82 77} Fy

A Aol7h gl

s
Gls

2l

= 0292 p>05 3o
Ao et FE4E A5 29



3 $EEead el nE AY /R ne 220 3 F34e) st
Variables Gender Pre 3 month 6 month A post-pre I3
Male
Body weigh gy AL 0% TR0H 22U g () Ry = 18046
y(kg) 713k (B) Fp) = 21806
gff;gl; GO808  GATIETSS  BN759 174 SEHE (AxB) Fg = 351*
Male
S S R LA 165 A (A) Ry = 4411
BO?%fat 712t (B) Fp = 12575
51637?26) 3481305 34024300  335743.00 13 3EAE (AB) Fp = 4%5*
I@; 09740050  096:0.052 09540051 002 P8 (A) By = 0217
Abdominal fat (n=78) 7?7} o F(LSSi) -
(%) o (b) T = 0.
Female o o005 085060044 086:0265 0 $EAE (AB) Fp = 023
(n=782)
I\{a;e YNHAD  TDWBA BN B 3 (o) B = 2
Body Mass Index (n=78) 3e 9 = -
(kg/m?) Ferral 7R (@) Fp) = 5343
(,f=782€) 6B 26278272 25944262 09  3%AE (AxB) Fy = 348
Male
e 10501762 4091782 41554761  +105 g p—
Muscle strength(kg) ~ ("78) 94 (A) Fossg = 66971
(hand grip) 7I%E (B) Fp) = 2265
ilef;glz‘; B4 2610:484  2643:488  +12  STAE (AB) Fy =103
Male
Musde endurance  (ygy)  DBHOL 16846 VIS AT gut () Ry = W0
) Fermal Zl:& (11l Fp= 36.10%*
(Sit-up) (n=782‘; 0431045  1133:008 1731085 4788  STAE (AB) Fy =143
Male
o gy SBNE  6SL007 7461048 22 g () F1858) = 94
Flexibility (cm) >
(Sit and reach) 713+ (B) FQ2) = 95.34++*
F:f;glg 1211039 1386:018  1458:099  +247  8EAE (AB) FQ2) = 09
Male
(1=78) 12924021  1579+153  19.7847.45 +6.86 34 (A) Fugs = 069
Balance (sec) 713t (B) Fp) = 18.78"*

51637?26) 15004840 18844215 20224252 1520  3%AE (AxB) Fp = 090

The value are MeantSD  *p<.05, *p<.01, **p<001

A8 Zhol] p<001 24 21o)7} YE AR Vet FYNE ATAGEHT} Fy = 09002 p>05 5=
om 717k Tl = p<001 A 2ot JE AR oA Zo7} e Ao Yeh} FEHE H353 A3}
UERSTE A ol Aot e A= yepd w7131 3t

o= p<001 FEAM 2pol7} Q= A= ekt



102 A= AO[AIA HIrd M1

2 F- 54 HYAEY] $Exa s Fod u
€ 9 7R " Adky 89 FHrpay
FHFe] s}

F 4T 5, B HTAES o /)€1t &
TR AAF Y, 717}%(#%# A, NEF,
o7l eF)el w2 Aukr, oler|&s), 571 sl
A, 71+EH*}B‘~'4 Hals duHEg

Ak 352 a1} By = 28308 p>.05 55
oAlA A7} gle Aoz UrEPJr T EEASH A
I A 3 713E el = Zpel(p>.05)7} §ls AL
YERT

ol¢h7] dst= ASAEENT} Fy = 048E p>05
TEAM A7} e Ao' Yehd = 5395 A5
A AW 7ol p<01 2004 ZRo)7t Se Ao®
ERston 717k Zhol| = p<001 0llM o7} Sl A

N

4 e Fojol m A, 77 wE A

%, Bk AR

S= Yeith 55
= 002E p>05 &
L} TEJ']’—
p>05)7F §
ik

=7] g3l Bes
FEAA Zo7} gl a_i ek
A5 A A8 T3 713 3Pl Aol
= A0 YEt
AT Ac}z 88577} Fy = 0192 p>.05
FEIAAM Ao} e AR Ueht FE3E AT
< AR A3 A 3hell p<001 FERlA Zol7t 9
= Aoz yepston 71t el p< 001 FEAA 2}
o7k S AoE Yehitt
4B A A@Z}%ﬁﬂrﬂ Fo = 0072 p>.05 &
=M Apol7F gl A= Yeht TEJJ— A5 2
3 /3 o) p<001 FEAA 2Zpol7t e Ao
ERgor 717 Tl p<01 FllA Ael7t 9l A
S = Uehith

2 7)Zohge] W

Variables Gender Pre 3 month 6 month A post-pre F
Mile  ceeorog 76004097 755041078 119 g (A) By = 183
Heart rate  (7=79) 0721_ sy = 1.
6P Fema e B < 0%
(:=7826) 76.95:9.9 77.70£9.89 71046 09 IEHE (AXB) Fp =283
Male 80.59:9.61 79451902 79.09+8.94 150
Diastolic (n=78) W75 A 70, - E (A) Fl,gsg) 943+
pressure 717t (B) Fp = 11.627*
(mmHg) f:g‘lé; 78144873 76554892 75854858 22  3EAE (A i, = 048
Mile o041i0038 10041276 1284241167 09
Systolic (n=78) Al AR et e 44 (4) F(l,gsg) =105
Ppressure 717¢ (B) Fp = 0.11
e 51?7215 et D71 Dsemes om YRS (A F = 0
Male
. 3255590 34044573 34044632 49 g (A) By = 54315
VO,max (n=78) 8 1858)
(/g e T
Female 7 711763 28374733 7216000 4151 SEHE (AXB) =019
(n=782)
Male 1o 67617740 139963+17946 136356517696 4711 - -
Basal (Yl=78) o= (A) Fa 858) = 47218
metabolic rate  Fopg] 7]7.‘} (B) Fp = 614~
(;782‘; 12000:8378  11500:7667  1800:8078 800 3L (AXB) Fg = 007

The value are MeanSD :*p<.05, *p<.01, **p<.001
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Fasi
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AlERIE 2 7]l Bl § @7 A& PageRank
Q
[6)

Ul A4
?—iﬁlﬂl%
Ranking Calculation of Youth Badminton Single Players and Teams in
Korea: Adaptation for PageRank Algorithm

AT AeA|EREgs - olulg - 2ed dRAget
Kyungmin Ra  Seoul Badminton of Association - Misook Lee - Eunhye Jo Korea National Sport Univ.

A m

to

o] 7ol PageRank Lale]E-E 283k =] Fad vi=rld &4 749l 8 FEH B S 1 f-84
Eohz bS] At 8 4 dld Ase tiRM=TEHS2019) FHjolAe E7hE An=A 2018%15
AE TR e - of B4747] Aoltt. FRE ARs= PageRank ¥1E|FE 287 47 5F

HIRE YZ(WP_r)& AHEsklom, 7 =7 b2 W te] Bd=E AEs17] 918k Kendall o] <=9 3a24
AT AR B42 91814 MS-Excel, NetMiner 40JJr IBM SPSS 210 Z2 1848 A48}t o] Ao F
SA= thest ok 3, WERE ST WAk T oA W7, AT AAd @7, 1
o zpete] Y7 AET A, 391 159 AFelAe PageRalﬂ<9Jr &Y Lol Aol7F AUAIRL, PageRanks} &

EYHWP 1) o] FHEE AE 3 A3t FAHCR Fodt 2o et =4, End S5 i | 3
7, ZTH O:IZ]- Ag7) TER UdgdAgy pSH o:]x].g-/ﬂ,ag?l_o_ A= Ay AR A} w2
PageRank$} SEZ7J(WP_1) 9| Jei4 A3t WAl Fofshl w2 202 Yepth. AlA, PageRanks} <&+
ZB(WP_r) 7k Aol A #7A14o] frofeh A0 Bl o= WGPHHE”‘F&%W’W ANk A E 8l =7t
i SET A Al 789 AR 712AR AlEo] Z]theET

m{o 2 2 flo
(o]
NN oo e e

Abstract

The purpose of this study was to calculate the rankings of individuals and teams in domestic junior badminton singles by
using PageRank algorithm and to examined its usefulness. For the purpose of the study, it collected the results of the male
and female singles events of middle and high school in 2018 published on the homepage of Badminton Korea Association
(2019). The collected data were ranked PageRank and Winning Percentage Ranking (WP_r), after that Kendall 's rank
correlation analysis was performed to confirm the relationship between the two rankings. It used Ms-Excel, NetMiner 4.0 and
IBM SPSS 21.0 program for data processing. The results of this study are as follows. First, as a result of calculating the
badminton middle school single players ranking, high school single players ranking, the result of the top 15 results showed
a difference between PageRank and Winning Percentage Ranking (WP_r), however the result of PageRank and Winning
Percentage Ranking (WP_r) was significant. Second, as a result of calculating the badminton middle school single teams
ranking, high school single teams ranking was significant. Third, since the relationship between PageRank and Winning
Percentage Ranking (WP_r) confirmed to be significant, it is expected to provide objective basic data useful for selection of
national youth players in Korea Badminton Association.

Key words: Google PageRank algorithm, Badminton, Junior Player, Ranking model
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PR Woman's Single(N=219)

PR Man's Single(N=230)

rank Player PR Won Lost WP WPr rank Player PR Won Lost WP WPr
1 KNY 0.0707 26 5 839 8 1 PSY 0.0557 21 9 70.0 21
2 KAL 0.0654 24 2 9.3 2 2 KMJ 0.0416 33 0 1000 1
3 LSy 0.0616 32 5 86.5 5 3 PHS 0.0365 32 1 97.0 2
4 KYJ 0.0608 16 3 842 7 4 LSH 0.0249 9 3 750 1
5 KAJ 0.0569 14 5 737 14 5 LKG 0.0229 18 4 818 9
6 DY 0.0531 23 6 793 9 6 KTK 0.0224 15 6 714 18
7 LS 0.0363 21 3 87.5 3 7 csC 0.0214 9 7 56.3 58
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PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win; Lost=Number of Lose; WP=Winning percentage;
WP_r=WP ranking

PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win; Lost=Number of Lose; WP=Winning percentage;
WP_r=WP ranking
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4 KM 0022 2 7 B0 12 R Man's Single(N=37)

5 JNE 0085 17 1 944 2 rank  Team PR Won Lost WP WP.r
6 ACH 0086 13 4 75 11 1 Dangin 00458 107 45 7039 1
7 CH 00200 18 3 &7 5 2 Jeondee 0040 76 47 6179 7
8 IOj 0077 11 6 @7 5 3 Ahyeon 0043 105 56 62 3
9 YYJ 0017 16 4 80 8 4 Suwwon 049 & 39 77 2
10 PSY 00171 24 4 &7 5 5  Oglyeon 00419 68 42 6182 6
11 PHN 00168 14 4 778 10 6  JinKwang 00416 6 60 508 14
2 UH 009 7 3 700 16 7 Busan 00409 61 37 624 4
3 DLUE 0040 15 8 62 N 8  Cheonan 00393 64 50 5614 10
4 KGR 00126 15 6 714 14 9 Daegu 00391 41 58 4141 23
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PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win; Lost=Number of Lose; WP=Winning percentage;
WP_r=WP ranking

PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win; Lost=Number of Lose; WP=Winning percentage;
WP_r=WP ranking
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PR Woman's Single(N=29)
rank Team PR  Won Lost WP WPr
1 Eonju 00652 76 51 5984 6

Seongji 00649 50 40 05556

Namwon 00617 9B 48 6643

Chungiu 0059 72 25 7423

00587 60 37 6186

[SSIN NS, T I NS TS Yo'}

Hwasun 00579 o 28 6957

Myeongin 00487 5 51 5143 10

Cheongsong

00463 27 53 3375 18

2
3
4
5 Jeonju
6
7
8
9

Namil 0041 48 15 7619 1

10 Pocheon 00431 27 35 435 14

PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win, Lost=Number of Lose, WP=Winning percentage;
WP_r=WP ranking
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PR Man's Single(N=29)

rank Team PR Won Lost WP WP.r

PR Woman's Single(N=23)
rank Won Lost WP WP.r

Team PR

1 Jeonnam 0091 77 34 6937 2

1 Sungil 00750 67 25 728 2

2 Gwangmyeong 00579 8 25 7748 1 2 Gwangju 00743 59 32 o484 3
3 Seoul 00543 46 47 4946 11 3 Bumseo 00717 65 15 8125 1
4 Jeondae 00542 97 46 678 3 4 Chungju 00681 34 28 48 7
5 Busan 0049% 37 30 %2 7 5 Cheongsong 00630 36 34 5143 9
6 Maewon 00490 53 43 5521 8 6 Changduk 00623 4 31 5867 5
7 Jeonju 00476 51 54 4857 12 7 Miryang 00573 24 30 44 11
8 Gimcheon 00470 46 40 5349 9 8 Sungji 00565 31 18 6327 4
9 Gunsan 00462 43 50 4624 14 9 Jeju 00552 20 49 2899 17

10 Dangjin 00461 57 39 5938 6

10 Yeongdeok 00509 31 26 5439 8

PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win; Lost=Number of Lose; WP=Winning percentage;
WP_r=WP ranking
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PR rank=PageRank ranking; PR=PageRank Value; Won=Number
of Win; Lost=Number of Lose;, WP=Winning percentage;
WP_r=WP ranking
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Effects of Physical Activity Level on Stress, Depression, and Self-Esteem
on Elementary School Students

WAL 9EageE Y - o8y Sunsm - A0 $HIFLEN

Byun, Jung-Eun Korean Incubator-lab of Group Exercise - Lee, Pil-Young Yongin Univ. -

Kim, Da-Ae Korean Incubator-lab of Group Exercise
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Abstract

The purpose of this study was to investigate the effects of physical activity level on stress, depression and self-esteem in
elementary school students. A total of 1,506 children in 4~6th grade of elementary school student were conducted a survey
asking about their level of physical activity and mental health factors, and used 708 data for the analysis. As a result, stress
indicators were significantly decreased in the mid-group (M) of the level of physical activity. In the case of the depression
indicators, the mid-group (M) was the lowest and the self-esteem indicators also showed the greatest mid-group (M), but
neither of the two indicators indicated a statistically significant difference. Finally, physical activity level indicated a statistically
significant negative correlation with stress indicators. The depression indicators indicated a negative correlation, and the
self-esteem indicators indicated a positive correlation, but neither of the two indicators indicated statistically significant
difference. These findings demonstrate that participation of middle physical activity level has positive effects on overall mental
health indicators of elementary school students. Therefore, it is necessary to participate in regular physical activities to prevent
the mental health degradation of elementary school students, and proper exercise intensity settings are considered important.

Key words: elementary school students, physical activity levels, mental health, stress, depression, self-esteem
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The effect of low protein diet on muscle atrophy related protein expressions
of hindlimb suspended rats

A2 - 597 ARl 2E2AHNATE  WFE Aok A% skl
Daekeun Kwon - Youngju Song  Institute of Sports Health Science, Sunmoon Univ.-
Sanghoon Bae Department of Physical Education Graduate School of Summoon Univ.

a0
B AT 2700 AT o] Bl siAAY 3 $F o] 2915 T o) el AFeidint DAl A $F RrklE
42 o] th&7(CG: normal diet group, n=8), 44{°] }A7142(CHG: normal diet hindlimb suspension group, #=8), A1tk
W20 HLG: low protein diet group, n=8), Atti2lo] A AJHLHG: low protein diet hindlimb suspension group 1=8) 2%
A iAsliTE B Aol AAols AINT6 AjolE ARgsl o, At Aol= casein B S 5%E TAAA
Azsich. A7AH, Aol HF S AR S CHGE# LHGol 47 CGad LGoll HIsl frolshAl ZHastiint <
oA 23 o) Wk CHGY ¥ LHGY | Z47F GGt LGl HIs] frofahAl Akl om, Bedh LGS CGatol| Hls)
Fo3iAl Aot A wdel A p-Akt T WHS CHGE S LHG ] 247 GG LGl Hlsh f2l3hAl 244319
o, LHGTo| CHGl| sl frelabA Z4stint. &, CHGE ¥ LHGT9| p-Akt/ Akt CG- LGol| BIs 242 fofst
Al 22315k pFoxO1 B4 48.e CHGEH LHGTO] CGEH LGzl vIsh 242 frolsiAl 2haskd. e, LHGTl CHG
ol] gl frelabAl 74kt MuRF1(Muscle RINGHinger protein-1) @4 W2 [G¥} LHG ] CG# CHGl| HI3)
27} folshA 74t om, =8 CHGI# LHG o] GGt LGl BIs) 22t fofabA Zhastdth. CHG3 LHG<]
Fox(F-box)2e8d W2 OG- LGl BIs) 242 folshAl At ot LHGE2 CHGEll RISl frefahAl F71stsich
olFel A#HFERY SAANH Akl Fol& F8E 2 9152 FoxO(Forkhead box protein 0)¢] downstream?! Fbx32 THd
W STl s 2 & Felt A3 @ Aoz AAESRIT

Abstract

This study investigated the effects low protein diet on the protein degradation factors of skeletal muscle of hindlimb suspended rat. Thirty
two male rats were randomly divided into four groups: CG group (normal diet group, 1=8), CHG group (normal diet + hindlimb suspension
group, 1=8), LG group (low protein diet group, n=8) and LHG group (low protein diet + hindlimb suspension group,n=8). They were given
a AIN-76 diet (CG, CHG) or low protein diet(LG, LHG) for 2weeks. In the results, the food intake and soleus weight of CHG and LHG was
significantly lower than those of the CG and LG, respectively. The muscle CSA and myonuclear numbers of CHG and LHG was significantly
lower than those of the CG and LG, respectively and the value of LG was significantly lower than those of the CG. The p-Akt and p-FoxO1
protein expressions CHG and LHG was significantly lower than those of the CG and LG, respectively and the value of LHG was significantly
lower than those of the CHG. The p-Akt/akt of CHG and LHG was significantly lower than those of the CG and LG, respectively. The
MuRF1 protein expression of LG and LHG was significantly lower than those of the CG and CHG, respectively and the values of CHG and
LHG were significantly lower than those of the CG and LG, respectively. The Fbx32 protein expressions of CHG and LHG were significantly
lower than those of the CG and LG, respectively and the value of LHG was significantly higher than those of the CHG. From these results,
it was suggested that low protein aggravate muscle atrophy in hindlimb suspended rat via increased FoxO and Fbx32 protein expressions.

Key words: low protein diet, hindlimb suspension, muscle atrophy
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I. A&

T5FY ¢ Sle A4S FAsL 4 As
FEAZIEE o vl F83A FEshe AR &
A O (Esser,2008), TSHs sk ST
2 I F e} a2 sl T T} £l Atol

o] #¥E& Al HBHGrass, 2005). <A k]
sk 2o &R} BaldEe] Byl 9

<

e d8 5271 EeEERn diidos
o 259 vz} LojupH, R ol A 5
I A7 52 AHESHA] o d thild 3o
atol FAlo S Fafo] £3lo] ko] 25,
o8 1293 ZYEHE A 53 22 29150 Yo
LAl FhBohe et al, 2005; Cuthbertson et al., 2005).
o3t T8 ASE YA O bed rest 2] FAL,
sarcopenia 18]l YYFE = 5ol 3 F=
Epdtial BaE a1 QlthOgawa et al., 2006; Nilwik et
al, 2013). 9, 259] 5L Tt s A
A EAE ol
7788E o E 3 T AL AelA ZARY
o] 556%7F B, A, WET A Y dHES &
© 202 H15]O1(DeAndrade et al, 2018), =2

159%S o g 7oA 2 95 5

3771 ASE Hi(Rondanelli et al, 2014)=]
T o5 HES Tk TAES sk qinh 53,
Y] A Tl A7) RS 5eE ¢

/go] el ItaTe] Wk ACE At
(Paddon-Jones & Rasmussen, 2009).

Hindlimb suspension % 2% 749 Y3
AF3] flel & whEolRl & EdEX(Stevenson
et al,, 2003; Thomason et al,, 1989), °|&3 F-52 &
73 stollA e 2 95 29| FRl w2 S
WS b2A YehA Hu, 2 ] #glshs o
e 2R 24, A WL o ol A
b o] FH ¥Qo® ®BuHI §ItLoughna et
., 1986). 53] Soleus -2 Hindlimb suspension®
Fsto]l FEg 5E AA HY 5L 25 AR
H2o] s FHRICHDesplanches et al., 1987).
Thomason & Booth (1990)¢] d7llA SHE e

2 I

[

o

re

T R N

o

2 287t sPAASS AR A A2 §43%
& oyt Husglon, nkeas tidos & 9
oAM= A4AREe] Ao o) AT Lo dd IA
W o] F71gto] BHAEUTHPaul et al, 2012).
TATS A A Aol Baske 29 1
23 AAE7IAES SPMER o] FolA Sltkh A
oA SAMEE quiescence JEHZ EAIEHH, ~EH
2= 3ol M} 28k o] ps3e| Wrlel| whet
self-renewal& &3 FA B AHEZEE S oh, 20
A g s R =A 2R AsiA A
Aste] gAske Ae® HuERtHZhang et al,
2015). 3, & 915 718-E T IR Z2EolE
A 2-Bl(ubiquitin proteasome system: UPS)< &3l Thil
A a7} o]FoiAE o= deiHthTawa, Odessey
& Goldberg, 1997). UPSOl 2|3t Eall& i HA
Zg) fuFEslE o} 265 ZRE OIS FESHE A
= 44 ¢leH(Coux, Tanaka & Goldberg, 19%), ©]
FHIAY L FHIFAY B3 ligase = 3f 2/33}s
Xt} A 0 & Forkhead box protein O(FoxO)<}
719] downstream?! Fbx32 121 Muscle RING-finger
protein-1(MuRF1)-2 ubiquitin ligasel 23} fRIF/€l
3} Ho] T Ea)7F dojdthBodine et al., 2001;
Sandri et al., 2004). A 437} 259 T 33
< 31312 THMoore et al., 2009), RH 2 T A
o} -2 YA A2 MuRF13}+ Fox32 240 &3
so] il e dAlste] EA429] H5S st
Al HtiLee & Goldberg, 2013). ZATNA FoxOe
Al 7FA1€] subtype?! FoxOl, FoxO3 18]l FoxO47}
EA51H, AktZF Aol A HZAZ Fox09] o5&
=9} FoxOsE 14138} A1713, Akt- mTOR pathway ]
AHahe AMl2AoA Ql4tst | FoxO2 #a &3t o
W FoxO ©rijde] $71e] A3tz vepdtia B uslg
THSandri et al., 2004). o]2{3 Thid a4t A
¥ AkE AT A F83 W AARIARI
mTOR(mammalian target of rapamycin)S 243}
7, AktmTOR ASAA] ofs) 242 Alzef 9
AAkaSlolu B ASHEA E= 54 5 A Y
olg] S BAe frdste] Ao At 54
2 A LA Apoptosis)oll #ofFTHMatsakas & Patel,



2009). Akt= myotube©]l FQ3F QAR YA glom,
Akt ok AFoA Akt1e] 2L myogenin
troponin'TS] @A a9t A myotube H
myocyte fusion®] SAJO] sk A2 HIlE o
AKE myotube FA FoF QA= dHEn
(Wilson & Rotwein, 2007). E3F o} =4t HHE 53
2, 32 02 Akt mTORCLE] Q4HHR p70-S6K e}
4E-BP19] QIiEP} o] FolA T fi5e Al L
A& Ao Yehdtia 2 ¥ 0K Brunn et al, 1997;
Ohanna et al., 2005).

i Ao o5 fSe] WAE A7 AR
TolA TS tIFOZ 08g/kg/day] T A
F(RDA)HTH T o] 33 A= AAT Hle
o] Z+4g 210 & Hil(Houston et al., 2008)% 1o,
ek ool wet 24 T Y EC] SURITAL
B 31(Symons et al, 2009)¥= & THE HFHE 53
oF 52 AAske AddATE v EaEsit 1
g A Ao e B84 25 95 AN
5 23 A AR Ui A7 o= e Y
A o2 Aotk mEh £ AFelMe 284 o
= R A FoRdEE o5 B 25 Q)
Apol] g FFE PIXE Aol tel LAY ESHA 2}
oA 1 7S A7ero=A A T A9
oAl thef Lol izt Fit.

. 7494
1 AYSE 9 2ozy

1) A9EE

2 dAelA 678 3 SDAl dF(Samtaco Bio
Korea, Hwaseong, Korea) 32v}2]& 153t 373 233
%, B4 o] iz (normal diet group: GG, n=8),
g210] A A (normal diet + hindlimb suspension
group, CHG, n=8), A& o] (low protein diet
group, LG, n=8) 1g]al Al Ao|a}A| A/ (low
protein diet+hindlimb suspension group, LHG, #n=8)
o5 BFste] Aol & 3 wield 2577 ARSSIGiT

SEAHAL Y 2% 23+1°C, 55 50:5% 2 A&
o 1247k Ht F7)E AAsISTh
].

=3 Hole ArEe AF7E 7}

2) 4jo] 24

o)A <F 159 Uehd High FAk2lo)= Dy,
Higginbotham & White (2000)2] AIN-76 2}0]S AME-
atom, Ak Aol caseins comn starch®t
sucrose A 3H3te] A FES 5%E AAA Az
&k

¥ 1. Aoz

Ingredients normal diet low protein diet
Casein(g) 2000 500
Corn starch(g) 500.0 636.4
Sucrose(g) 500 63.6
Cellulose(g) 100.0 100.0
Corn oil(g) 100.0 100.0
DL-methionine(g) 30 30
Mineral mix(g) 350 3.0
Vitamin mix(g) 10.0 10.0
Choline chloride(g) 20 20

% total energy

Protein(%) 208 54
Carbohydrate(%) 56.2 716
Lipid(%) 2.0 2.0

1) AIN-76, mineral mixture (AIN, American Institute of Nutrition)
2) AIN-76, vitamin mixture

3) AN & 23] A

SHA A Morey-Holton &  Globus(2002) 2]
hindlimb suspension modelS 131t 2| 1

£ 201 &8 AW 30° =S ol F3leH, sve
7t ol B REF gt il Ads=e s
st} 2EG2E FHNGL, 27709 A TR
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2. H&E staining

w GellM 29dus g 23 —’?~ =47 ¢
& JHAEE 7umz R Awsle] Mayer's
hematoxylin (Agilent Technologies, Inc., Carpintera,
CA, USA)# eosin Y (Sigma-Aldrich, St. Louis, MO,
USA)Z 412 A&k 1 3 B3Ha0)7Olympus,
CKX 41, Munster, Germany)¥ HA2 7}#|2KCanon,

G0 = FAE 7o) FeEs dsisith o
:%]E"?j Jo 26 100718 T2 = AAs =A 5}
Hom 28 F= AP A (Rosser, Dean & Bandman,
2003; Zhang et al, 2010)°l w2} ¥4 1mme 28 &
€ At skl

DL/, 29 509, 45 28 ),

A Zol(n), AR FA(d), =8 Aol

3. Western blotting

=50 AAe s 7SS o8] A 8L B
T+ AAZ %, cytoplasmic extract buffer[10 mM
HEPES pH 79, 10 mM KCl, 01 mM EDTA, 0.3%
NP-40, 1% protease inhibitor cocktail, 1% phosphatase
inhibitor cocktail (Sigma-Aldrich, St. Louis, MO, USA)]
g Wkt &5 22 10% dEYCE polytron
homogenizer (Biospec Products, Bartlesville, OK, USA)
= homogenizedt |, 4T, 10,000 x goﬂ/ﬂ 587 €
A Bt dE(cytosolic fraction)< ]3I T
T30 pelletell nuclear extract buffer[20 mM HEPES
pH 79, 04 M Nadl, 1 mM EDTA, 25% glycerol, 1%
protease inhibitor cocktail, 1% phosphatase inhibitor
cocktail (Sigma-Aldrich, St. Louis, MO, USA)]E 50%
THY O = resuspension 3+ F, 4C A 10,000 x gl
A 583 4 EE3 3 35 (nudlear fraction)<
gttt @4 FEE Biorad Bradford protein

assay kit< ©]-83}] (Bio-rad, Hercules, CA, USA) 4
w3l 2 30 ug s 25R] SDSPAGE 3l
polyvinylidenediflouride membranes (PVDF, Millipore,
Bedford, MA, USA)ol EzlA¥ 315om, Ao
Tris-buffered saline in 0.1% Tween-20 (TBST)= 3|4t
5% Skim milkZ 1A7F £27 33k 13 P Ak,
phospho-Aktsd73, FoxOl, phospho-FoxO1Thr24/3aThr32
(Cell Signaling, Beverly, MA, USA), Fbx32, MuRFl
(Abcam, Cambridge, MA, USA)S AM&3te] TBST=E
343k 5% Skim milkel] 3}4aje] 2zt 2A17HE<tE v
SAF L, 22} A= anti-goat IgG, anti-mouse IgG,
¥+ anti-rabbit IgG (Santa Cruz, CA, USA)< AH8-3F
of 77} 1AREERE WRAIATE 1 % ECL kit (GE
Healthcare, Buckinghamshire, UK)& AMg-aFo] 34|
7201, Image] program (Image], NIH, Bethesda, MD,
USA)S 5ol td e w585 43819t

4. AsAZWH

2 979 As Age FAZEIH SPSS 210
(SPSS inc., Chicago, IL, USA)< o83t Ao
B 2E HoJE= MeanstSEM .2 UERAIT 2fo]
S} SAA Gl thek 21l 2jol & £A4817] st o
AR (two-way ANOVA)S AA|3I9T) =3 4

& 7 ol v ASE ] Sstel ddEahEA
(one-way ANOVA)< A 813 0m, o3k Apol7} 1}

ERd &=l tjsfAE= 1SD A}W =S AN &
AR Fo52e o=05 FF=o 2 A

m. 4=

1L Ao HF 3 24T T s
273ke) 7k I AAol mE HoldAF 3 B4
= FF Mok <& 1> L}E}kﬂ_ Ahoh 2ok Aol

ek, AAND, 7RIS 25 Aole} sAANe] A
AgaT= A itk Ty Aol F R
7R SR ofdh froldk Atol7} vkttt
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(p<05). T, AoldAYT} TRl %0l 25 7+ EhdTp<os), B, 1§ 7 RIS Jends 2
?

Flaol 4 CHGES THGEl 22t %4 U 9 WSS SO S @ aices)
7/4\_3 ‘/}E}‘fy\’fitt](p<,05), FEUL ekl No];} 111G
2 7pe)Z YuRE B 28 Sof Ws Tl GGl HIs) frefsbll ZHastsirhp<os)

27340] 7t 2FH Aol BE el Jeny
3} 28 o] Wal= <3 2>of UER Ble} 2tk 7Rt
W2 JUA 8 29 5 BT Joag ks veid
A QAR Aolsk SAA e oJF oI% Aol 1t

G CHG G LHG F p
a: .002 a 967
food intake 196015 146057 18.6+0.62 155+0.65 b: 56,002 b: 001
(g/day)
axb: 2.955 axb: .097
a: 1.249 a 276
EDL
451158 468+0.87 4354111 457+1.17 b: 2.353 b: 140

(mg/body weight 100g)

axb: .036 axb: 852
a: 424 a: 523
43.8+0.30* 33.8+1.83 41.7+0.88* 344157 b: 51.673 b: .001

Soleus
(mg/body weight 100g)

axb: 1.322 axb: 265

Data were expressed as meanstSEM. *p<.05, * GG vs CHG, LG vs LHG CG: normal diet group, CHG: normal diet hindlimb
suspension group, LG: low protein diet group, LHG: low protein diet hindlimb suspension group. EDL: extensor digitorum longus, a:
diet, b: hindlimb suspension, axb: diet<hindlimb suspension

2 7Helze] a9 29 o) vl

aG CHG LG LHG F p
a: 9.667 a: .009
CSA(ur2) 54874+302.117%  2571.0447.62 41555326427 22379+15560  b: 81482 b: .001

axb: 3478 axb: .087

a: 14.604 a: .003
242 4+11.007* 171.4+3.79 187.4+933 150.1+11.86 b: 29.350 b: .001

myonuclear
numbers/ mm

axb: 2.847 axb: 122

Data were expressed as meanstSEM. *, # p<(05, * CG vs CHG, LG vs LHG, # CG vs LG, CG: normal diet group, CHG: normal diet
hindlimb suspension group, LG: low protein diet group, LHG: low protein diet hindlimb suspension group. CSA: cross-sectional area, a:
diet, b: hindlimb suspension, axb: dietxhindlimb suspension
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cG CHG

LG LHG

37 1 7RAkeze) gz s} (x100)
QGG: normal diet group, CHG: normal diet hindlimb suspension
group, LG: low protein diet group, LHG: low protein diet hindlimb
suspension, group.scale bar: 100um

3.2 95 ¥d 9d 3

1) p-Akt S¥d UH 9 p-Aky/Akt

27739 7 g ARl w2 7R 2] p-Akt
ol Z Wy} pAkt/AktE Bl A% Ad) <ad
2>o VR Hl9} 2t} p-Akt, p-Akt/Akt B 5%
S8R Ueh A kAR p-Akt TE 3 &)
AN ofal frolk Afol7k VRO, p-Akt/Akt
T o)t sAAM g frelg Zfol7h YRt
(p<05). B9, 25 7+ pAkt BF FHL CHGEH
LHG°| 217} CG# LGell wis) frelshA| hash
A0 YEREOH(p<.05), 3k LHGTO] CHGl Bl
& BAHOE felaiAl 73t THp<08). T, p-Akt
/AktE= CHGT# LHGT AR 242 CGtat LGl
IS frolshAl 74 AoR UERITHp<.05).

pakl [WEEED - S— ¢0Da
Akt [ ——— 0D

A 420, o ———
e
S o0l
S T
5 60}
xR
< 30f
2

0

CG CHG

B)

12 .

1

S o9t
T
< o6t
B
=% 5
< 03}
(o]

0.0

CG CHG

9 2. 7B p-Akt TE W T pAkt/ Akt

QG: normal diet group, CHG: normal diet hindlimb suspension
group, LG: low protein diet group, LHG: low protein diet
hindlimb suspension group.

2) pFoxO12¥d & 9 p-FoxOl/FoxO1

2773ke) 7 258 Ao w72 p-FoxOl
whld @y} pFoxOl/FoxO1E Hla £43 Az}
<3 3> yehd niet 2tk pFoxOl, p-FoxOl/
FoxOl 27 54880 Ve A] 33T, pFoxOL
ol 2 S Al o3 ol Abol7} VrER
CHp<.05). &9, 15 1t pFoxOl T wde CHG
T3 LHG o] 47 QG LGtel| Hlsl frolshA| 7+
A% A o0& VRO m(p<.05), 3 LHGT o] CHGY
of Hlal rofskAl Z4x8k{thp<.05). p-FoxOl/FoxOl
& A Aol shA| A Y] Aol H
A AT HlEl] w2 Ade Uepfsio BAA
OF {3t Aol VEREA] it



GAPDH |— ] 37kDa
A)

160

120+

p-FoxO1 (% of control)
(o]
o

CG CHG LG LHG
% p2lls, ¥ p<0l

o
N

0.3+

p-FoxO1/ FoxO1 (ratio)
o
o

0.0

CG CHG LG LHG

I3 3. 729 pFoxO1 Tl s
p-FoxO1/FoxOl1
CG: normal diet group, CHG: normal diet hindlimb suspension
group, LG low protein diet group, LHG: low protein diet
hindlimb suspension group.

3) MuRF13} Fbx32 THild 23
257k ZF 2 ARl whE 7EAE]Ee] MuRFL
I} Fox32 T o] HelE vy 4% A <
2 4>0 Yebd vkl 2tk MuRF1EHE 2l e Ao]
o} A A gt Folgh 2fole YRR THp<.05),
F5Aga = YeRA] etth 2% 7F MuRF1EHS
A 03e (G LHGEo] 24 GG CHGE
I3l fFofshAl 44dt 202 Yeptorm(p<05), =gt
CHG## LHGT°] 22t OG-} LGl BlIs) f-2j&t
Al ZHAsFATHp<.05). Fox32 T WS 2o} 3}
A7 ] TG EITT FofSHAl VERR O (p<.05),
=3 AN o3 AAE foehA Uit

(p<05). T 1F zte| wlmolM= CHGE LHGY

l 44 QG LGl Ml frofail Aadt Aoz
ERSt O (p<.05), Aei2folr]l LHG & 47840l

v’foLl CHGl| Hlsh frofshAl 57t dthp<.05).

MURF1 | | 40kDa
GAPDH [ e S | 37kDa
**
120 e

:9\ : ' ** I
£ 90} —
o
)
©
2 60f
= 30t
>
=

0

CG CHG LHG

* p<05, * p<

GAPDH [ e S S | 37kDa

120

90+

60+

30

Fbx32 (% of control)

CG CHG LG LHG
*up=i05), %5 p=0il

I8 4. 7HA]Ze] MuRF1# Fox32 ) 3| s}
CG: normal diet group, CHG: normal diet hindlimb suspension
group, LG: low protein diet group, LHG: low protein diet
hindlimb suspension group.

£ AT A= hindlimb suspension©l] 2J3F -84
T A5 FZel A A GFFErE S5 TE B
Uzl ofw gt Faks mx|= Aol sl EAMRYESH
2ol A I 71Ae AFeid B A7EY 24

==

T
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o Wl A AR T 7 1F o3k Ajol
7F UERAA] kAL TRk Sl Al sHAA
< @ CHGZ LHGTo| 242 GGt LGell Hls]
et 7ag A0 Jepsith 2 Jddzy 23
o WM E FYHA AAYE 3 CHGTH
LHGT¢] 27y CGZ3 LGl vl folakAl Zash
ASE Uehton, E3t ekl AojiQl LGl
GGl Blsh froshAl 2485tk Desplanches et al.
(1987)¢] A4 Soleus 5] hindlimb suspension
of #k&3te] EDL 5ol B3] FEigk & A5S 77
H 52 25 A 9 as FEEital B
yate] B Ao Axe} YA|StE SHTHHA Y| 7
A IF A Al Ao ofy Al
ME 25 959 A AR Agskal $lrh Aagaard
et al, 2010; Nilwik et al, 2013). Yamamoto et al.
(2010)8] Aol 14 Y7H] hindlimb suspension&
59 B¢ 2ElRo|ER 2 95 =g Aol Wi Al
o Y55 do7oH, soleus A ZATHA S
2% ZrAANFTk Buslgck =3 Thomason &
Booth (1990)¢] ATFIME AFE o= 28Ut 8t
AA S AN A 7 2] 34 S5 14Tt
Ryste] B dAqe] AAE AA T £84 29
2 948 (Steffen & Musacchia, 1986) %717 bed
rest 18] cast immobilization(LeBlanc et al., 1988)%}

A

& Z3IL slow-twitcholl FFE PR 2102 4
7| QITHFitts et al., 2000; Hilder et al., 2003; Zhang et
al., 2007). ¥ A7ollA 5% 2579 hindlimb suspension
of Al o3 B84 95S EDL <&l Hlsf 3
T2 7Y gid A BAs FEF B4
of 5T AR ZoE Algd:

=59 F83 Wy AR AR Akts
Phosphatidilinositol-3 kinase(PI3K)] downstream .=
serd73 VAIS}E T3l BAJSRET, oA o] T s
A QAR FoxO2] IAHEE FoxO 2485 A8t
o5 A5e AR SHATHSttt et al, 2004
Yoshida et al, 2010). Akt TR-29] Hlo}E o]8<gt
AToM A, W T 224 ARl F83 A< ¢

1 (Peng et al,, 2003), Akt FrAAPAERRE-2E 0] 817t
AT Ut = A7A Aol s 24 H)
thell F83F A= H&HTHBlaauw et al, 2009). &=
g Myocyte®} 8-105% PH¢-2~ HI &Ll IGF-1S &
3 AT A pIGFRS} p-Akt HES F5) 244 B
7F o= 2102 HILE|OY(Sttt et al, 2004) AktS]
B3] STk AT Al Z3AQ Aol e
< B8Gitk & 9743 p-Akt & p-FoxOl @2
AL SAASE ¢ CHGE# LHGo] 47 G
I LGTol wls) frolsiAl #adt Aoz Uepshon,
£ LHGTo] CHGI Ol HIs) SAd o= #ofsH
Attt 3, p-Akt/ Akt SHAIAY S & CHGE
3 LHGEOI AT Z42F CGta LGael| Hlsf #-2fsA
g Aow Ueyith & Aol veRd Ad
AHAZ QI G 5 A5 Akt s}
 AarF oz, FoxO9| oAl sHo] Hasie, &
WA Ba7h o £X9 Ao AnHh wepi] B A
AT A Uehd Akt itel A e ¢
g Az AaE FEsH, Fox09| el g o
W Zell oAl IS HAAA 25 AS5E TS o
SRl Ao A

FoxOe < 9150l #ed AA 24 QAEA & &
o Lol Qo] Hofshe T 4T e
] FoxO2ldownstream?! Fbx32 12|31 MuRFl& 5
af < T Zaf gl slof F54 HES
UHA AhGiresi et al,, 2005). 12y £ Ao
A Foxd2E CHGTBTH LHGIA felskAl S7kst
o MuRF13k= 73ike Asph Uepgt). of 2 At
= Fbx32 9 MuRF19] =H¥ A 5AE 7] osf 1}
ERE 02 AlSE Fbx32= FoxO2] downstream
©]17, MuRF1- FoxOol =422l IKK(inhibitor of »B
kinase)-NF x B(nuclear factor kappa-light-chain-enhancer
of activated B cells) 325 3l 2-&(Cai et al, 2004)
o HuEQith mehd B A7AFelA veRd
Fbx32 S o) S7hs Aol Jofdeiol &8
A 25 915 dEeAE MuRFL @8 B} Fox32
T dof o 25 HSel ¥ 38 < lES
ot 3, & AT A ARSI 47
o] ERFERY pFoxO, Fox32 2 MuRF1 Z&o]
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o 72t gtk olg@ da @ye et 2

S APAFNME e AR 25 A5
S F55k ule-2ol A 17187 Fbx329F MuRF1 23

3

A S7Fshe Zlo] #EF O, 3/1E
FHE EoleAY B AT Z0E JEkon
(Batt et al, 2006), Q17+ TPFOE ¢ B84 25 9
2 AgoA MuRF1 ¥3o] 102197 Zashs 7o
2 YeRsta(de Boer et al, 2007), SHAIAAE e~
o] 9158 ZHollA Fox329F MuRF1 ée] Alzto] ]
woll whet JHAF st shAAY 1490 A T2

ZH3ltha B it Hanson et al,, 2013). X3
A 25 HS5o] Yo T H4ag Bl 95
oA Fox329F MuRFL o] 7Hadh 7102 #s
Ao (Léger et al, 2009), PH+-2ollA 25 915 717F
o] Zojd4E MuRFI 439 7Hvt #dEe 5
(Sacheck et al,, 2007) TFre] AYATAAM 2 915 7]
Ztol whet child Belart AR E EokeAY
2T 4 Jua Hasle] 2 ATFAAE A A3
oo Atz HE AT AT S A
© ol 823 Al tigh AHe] Thaste & 9
Zo] Wy, 53] FoxO2| downstream$l Fox32 T
g o) Frle] ofsf < whild a7t 243t @
0% AlgHrh

¢

4

7

>

V. 28

B AT AAT ol§sle] 237e] AT o]
2 A7 B 89 2AZOIN 295 Bl 2o
T G VA ohel BHF A3} Thesh g
A3 Ak
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1. AoldFHZH 72 S99 W3} pAk,
pFoxO1 @A Wol = spA| Aol oJsf FA1%]
o8 fFogk AfolE YR

2. 7P| Fed A 28 S p-Akt/ Akt, MuRFl
il o] Wl A= FUsHA Aelet sAIAR
of &3 TAHORE gt AfolE YERAITE

3. Fox32 @A o)Al 2loje} afA A A

sAgae} geof spAAGel sl FAHCE
gt Afol& HERASI
opde] As= e A Aojgt sA] AL
A9 Fox32 B A A 371 A=l = 6
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The Relationship Between Self-Management of Student Athletes, Athletic
Immersion and Athletic Performance

WE - 2P P

Jin Byeong-Hun - Cho Gun-Sang Pusan National Univ.

[oF

o] A= SAMSFES] W, 97, Jela B4 SHAA vl FHSHA 4= AR S5EU
AFEA JA Fa3 ST rAs FFEES FAFoZ BAs= F3o] Jt) AT 5&S 245 9
3 2019 QA thEHAS3] 7o SEH o) Qe A, BT A9 1Fstal A 3004 th o= A
35 23 T SRRl HYBEFEHE o83l AEE FRBINE ASAYH 2= SPSS 25,0 T2 IS
ol-g3le] BHlA 8918, AT B, OFs]AEAS AAEI: ol8d A4S 53 dofzl A3 A, Al
Fo| A7|1Ae) e Seeddd FEHORE JFe v Ao Yellth 4, ST ARl 54T
A(HACR Y& A= Ao Yelgth AA, SIS A7 B e S5EYS 5470 H(+)FL
2 GFE TR A2 et

Ofr

Abstract

The purpose of this study is to analyze the effect of self-management of student athletes on athletic immersion and athletic
performance. In order to achieve its goal, 350 high school students from Busan and Gyeongsang provinces who are registered
with the Korea Sports Council's in 2019. For the data collection method, one of the non-probability sampling methods,
convenient sampling and extraction was used. Data processing was done using the SPSS 25.0 Statistical Program. Through this
method, exploratory factors analysis, reliablity analysis, and multiple return analysis were performed. The results of the study
show that firstly, the self-managing of student athletes was found to have a partial effect on athletic immersion. Secondly, it
has been shown that self-managing of student athletes has a positive influence on athletic performance. Finally, it was found
that the concentration of exercise under the self-control of the student athletes had a positive influence on the performance of
the athletes.

Key words: student athletes, self management, athletic immersion, athletic performance
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Abstract

The purpose of this study is to provide basic data for suggesting ways to improve the professionalism of middle school sports club coach.
To this end, the professionalism of sports club coach perceived by students participating in middle school sports clubs was studied using
Importance-Performance Analysis(IPA).The target group of this research was students who participated in three middle school sports clubs in
Busan. Of the total 450 questionnaires, 406 were sampled, except for 44 cases that were deemed insincere or unreliable. All statistical significance
levels of the collected data were set to =05, and frequency analysis was performed using the SPSS 25.0 statistical program. Exploratory factor
analysis (EFA) was also performed to verify the composition titration. The Cronbach’s @ value was calculated to test the reliability. Corresponding
sample f-test was used to test the difference between importance and performance, and Importance-Performance Analysis was used. The first
finding of this study is importance and satisfaction of the professionalism of middle school sports clubs coach. The top priorities of importance
as per each questionnaire were "respect for students, and ’sincere attitude’. The top priorities of satisfaction were "comfortable conversation’
and ‘sincere attitude’. The second finding shows the outcome of the test in the difference between importance and satisfaction of the
professionalism of middle school sports club coach. A significant difference was found in the six categories of “praise and encouragement’, practical
skill of the relevant event’, "knowledge of professional theory and terminology’, "Passionate guidance’, and "respect for students. The third finding
is the result of the Importance-Performance Analysis on the professionalism of middle school sports clubs coach. In the I quadrant there were
five categories: 'respect for students’, “passionate guidance’, ‘sincere attitude’, ‘comfortable approach’, and "comfortable conversation’. In the II

quadrant (area of intensive improvement), there were two categories: "praise and encouragement’ and clear goal’. In the Ill quadrant (area of
inferiority ranking), there are four categories such as "guidance until perfection’, ’knowledge of professional theory and terminology’, “personal
conversation for worries and career’ and ‘command of various movements.” Lastly, the IV quadrant (area of avoid excess effort) was “practical
skill of the relevant event’.Based on the results of this study, the following plan is suggested for the purpose of improving the professionalism.

Key words: IPA, school sports club, middle school sports club coach, professionalismh
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Abstract

This study is aimed to critics for discourse of writing and to argue on the objectives of writing in kinesiology. Park's "new
style of writing"(1998, 2004, 2006), and Lee’s "true writing"(2002, 2003) have been leading the discourse of writing in
kinesiology, especially in the field of philosophy of sport and physical education, in Korea. Both perspectives are focused on
significance of lived experience in writing for sports. But their writing styles are overlooking the objectives of argumentative
writing, or academic writing in general. So they stress not logical dimensions but emotional in writing. In conclusion, it is
needed to rethink that the role of education and practice of essay writing is based on the analytic thinking and creative writing
and it's material to combine philosophical, scientific, and experiential spheres for good essay writing, in the field of
kinesiology.

Key words: essay writing in kinesiology, new style of writing, true writing, argumentative writing, academic writing
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Impact of Metabolic Syndrome Risk Indicators on the Health-related
Quality of Life of Elderly Women

7178 At
Sun-kyung Ki  Inje Univ.

2 a7 gEFEe] nselde] A4Ba e 49 vXe JFL Yok AFold, B2 654 oY 17
& DO QB A3009 ABUE ) Aok AR SIS, AREAL 5755 502
Sgom BAAsE et dek RAEFTS /ML S A 58U UEREon], A3l $35% it
2 2okl Sl v1o] Eopich SE69) 7 23R 49l 49) ARE BAE 25} Slelgl 28
2 7159] 49] Mo] E9tov], FUYYo] WLHF YA FVAT 49l A 70l ¥ £L A0E
itk w3 FRUFo] 255 AAY F2B Ho) ol wgkon, Bt 242 AN B 4] A
2 Wolgick. 183, FHARE YSSS LAY 49 Wo] kgt o]eiF AAE B ATE BAFTEY F

Abstract

This study focused on understanding the impact of metabolic syndrome on the health-related aspects of elderly women's
quality of life. Participants included 100 Korean elderly women aged 65 years and above. Relationships between the risks
posed by metabolic syndrome and the health-related aspects of participants’ quality of life were examined in the analysis
conducted using SPSS 25.0. The analyses conducted, and results obtained were as follows. Among the present participants, 58%
had metabolic syndrome, and higher ratios of presence of metabolic syndrome were linked to higher ages. An analysis of eight
health-related quality of life indicators(SF-36) found that smaller waist size led to higher physical body-related quality of
life(r=-.253), and lower fasting blood sugar led to higher quality of life related to emotional role(p<.001). Furthermore, higher
fasting blood sugar led to lower physical pain-related quality of life, and larger waist size led to lower mental health-related
quality of life. Additionally, more neutral body fat composition led to a worsening of general health-related quality of life. The
results of this study can be used to develop interventions to lower the prevalence of metabolic syndrome.

Key words: metabolic syndrome, elderly women, health-related quality of life
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Utilization plans of elite athletes reflecting environmental changes in the
Military service
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Kim, Myung-Su - Chang, Ik Young 51st Logistics Suppport Group - Korea National Sport Univ.
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Abstract

The purpose of the study was to create new plans to utilize the athletes reflecting environmental changes in Korean society.
To achieve the purpose, this research utilized qualitative research such as literature review and in-depth interview. Collected
data was analyzed by qualitative analysis method. After the analysis procedure, the following results were produced. First,
reformation of the recruiting system is needed. In order to do, the introduction of selective flexible service system, the
introduction of professional noncom missioned officer system for elite athletes and realization of recruiting delay system for the
athletes in the record sports are necessary in order to systematically manage teaching assistant and increase effectiveness of
military physical training, Second, the ranks instructing physical fitness and exercise and maintaining sport facilities are
necessary at each battalion. Lastly, cooperation among Ministry of National Defense, Korea Olympic Committee, Local
government, Ministry of Culture, Sports, and Tourism, Korea Sports Promotion Foundation, Ministry of Health and Welfare,
and National Health Insurance Service is needed. The related organizations should support the new plans to utilize elite
athletes in the military forces in order to share the benefits created from the renewed policies and systems.

Key words: Military service, military environment, elite athlete, recruiting system
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Management Strategy in Prediction of Quality Change based on
Performance-Oriented Content for Taekwondo Gym
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Kim, Doo-Han Korea National Sport Univ.
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Abstract

As Taekwondo's technology system is diverse, it can not be overlooked that Tackwondo-gym has a wide variety of roles and
functions. Therefore, it is necessary to continually expand the contents to meet the needs of children and adolescents belonging
to Taekwondo-gym and Taekwondo-gym, which are at the forefront of Taekwondo dissemination and occupy the majority of
Taekwondo residents, and parents who support them. Achieving Educational Value of Taekwondo-gym through Future
Prediction Content-based performance orientation will be used as an important content in Taekwondo-gym in the future.
However, there remains a question as to whether masters of Taekwondo-gym can effectively guide it. And the leader
education that can strengthen it in the future should be done through Taekwondo department and Taekwondo organization.
Achieving Economic Value of Taekwondo-gym through Future Prediction Content-based achievement orientation causes the
peoples in Taekwondo to keep asking about the essence of Taekwondo itself. However, recalling that Taekwondo-gym is a
private education facility for trainees and parents and a means of livelihood for taekwondo-gym’s masters, there is a lack of
justification for growing and developing as a professional integrated sports education facilityJust as Taekwondo-gym has
grown quantitatively and qualitatively over the last half-century, it will certainly continue to grow as society demands it. The
biggest problem is whether Taekwondo-gym change and innovation are ready for Taekwondo masters to accept.

Key words: Taekwondo, Taekwondo-gym, tackwondo industry, Sport industry
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The Relationship among Career Plateau, Organizational Cynicism and the
Response Behavior (EVLN) of Public Sports Center Members

AN L L e
Kim, sungduck Baekseok Univ.

rir

B AFE 3T A FAAS] ZAEAAe} WaTe] 2 24 9SEF(EVIN) O PlAE FFs skt 1
EAo| 9tk olejgt HAS 8] sl 2018'A 9L FH 11L71A] AEA 4kt FE2E2AE FAAE 23T
07 F 240 HOEFHE o] 83l FES 323530, JFH 07 18759 A8 Z SPSS 200, Amos 20.0
ZEIPE o]gate] 7| ATAT NSNS AAEIAL, ASEE 5457 A8 Cronbach’s ¢ AARE 331
5 FBBA B, M ASE 8 TRIAA B
AR, FEEZANE] FAALY AEGA 7} YaToo 24l 93
g7} 22 HSSFEVIN) FE29 ke it A, 352
F2AE FARA] YaFols 22 MESEVIN) o] F22Q Yk nHth

The purpose of this study was to identify the Relationship among Career Plateau, Organizational Cynicism and the Response
Behavior (EVLN) of Public Sports Facilities Members. In order to achieve this goal, the employees(1=187) working at the public
sports facility in Seoul were selected to conduct the survey through the Convenience sampling method. Based upon the results
of their responses, descriptive analysis and correlation analysis were conducted taking advantage of SPSS 20.0 and AMOS 20.0.
And, in order to measure reliability, Cronbach’s @ was conducted. Also, in order to identify a set model based on theoretical
grounds, suitability was assured through the analysis of structure equation modeling,

And the results are as follows. (1) Public sport center members Career Plateau have Partial effect on Organizational Cynicism.
(2) Public sport center members Career Plateau have Partial effect on Response Behavior (EVLN). (3) Public sport center
members Organizational Cynicism have Partial effect on Response Behavior (EVLN).

Key words: Public Sports Facility's Members, Career Plateau, Organizational Cynicism, Exit, Voice, Loyalty, Neglect
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Research Trends of Track and Field Study using Keyword Networks

ojFA" F=A st

Young-Sun Lee Korea National Sport Univ.

29

o] A7E VIREHES D B = 83l 847719 TEE dTede JAFe=N S473719) R o]
Ae ARE AlFsh 1 50| k. o] FAE 25| et F=HATAHKC: Korea Citation Index)] 3¢
EUAGAIENA AFSL SE =& 318U 3t 172709] AT7IHEE 83T, Excel 2193} Krkwic
T2I3E Feet] ARE dHsta AAlshe e 7R o YES D E4< A3 A5 U= ATAs:
NetMiner 441 AZEJo] T2 738 83l0] HITEAM AAZUYNENS S85190n dda= ey 2
o A, 3 SedTelA Nt wA dEE JIMEE AAS TR eR Yelth $3dd S
ATE Al lof AFAE A T8 71971 63] ol AFH FHEE 1970019, £4(103)), FH(113),
73719(138)), @A (163)), 715(178), £5(198)), AASSITA28) 5ol 8 I AT7IHEDS IS
o &4, A4 §4 $5 A4 A7 V1 SR AAS TR, V1E, T o= Rt AR, $3 Al
F5HE Y A7 EE FHER ol AR e TAIH 0 grE] SR E 5, 'SR 719E0]
W, F4 $5 A, 71E 9= A @770, ok FEeM s wolR Y, dA 19 =Tt SAA
2] FEA AARY, Dl Ak, AT 4 ATl of Aol B AT §47719] B71E ¥
& ke BAEkAL AT AR AR A V1R AR 88 F 5

Abstract

The purpose of this study is to provide meaningful data on the development of track and field by analyzing the trends of
research in the track and field utilizing keyword network analysis. To accomplish this goal, 172 keywords were extracted from
957 papers cited in Korea Citation Index(KCI) from 2002 to June 2019. The data was input and refined using Excel program
and Krkwic program. NetMiner 44.1 software program was used to perform frequency analysis and central analysis. The
results of the study are as follows; First, the most frequently used keywords in the track and field - related research were the
World Athletics Championships (22 times). the keywords existed 19 keywords mentioned in more than 6 times, such as
analysis (10 times), training (11 times), performance (13 times), short distance (16 times), record (17 times) (22 times). Second,
the key research keywords for the whole athletic events were "Speed’, "World Championships in Athletics’, "Record’, "Training.
Third, the key research keywords for each field of sport are different for each event. In particular, Sprint Track and Field are
the keywords of “ability’ and "speed’, Throwers are’ javelin ‘and’ record “are the key research keywords. In the leaping events,’
high jump ’, "Running’, "Heart Rate” and "Threshold’ are the key research keywords. ‘medium and long distance are running/,
"heart rate’, and "threshold value’. The results of this study can be used exploring the improvement plan of the track and field
and selecting the research topic.

Key words: Research Trends, Track and Field, Keyword Networks

* javelinl1@knsu.ac.ke
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The effect of a 12-week Combined Exercise Program on Body Composition
and SET Factors in the Young-Old Adults and Old-Old Adults

W FUr - Aol d=Ag st
Lim namhoon Univ. of Tsukuba - Kim yesung Korea National Sport Univ.
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Abstract

The purpose of this study is to examine the effectiveness of the combined exercise program for elderly people conducted by the department
of sport and healthy aging in Korea National Sport University. To do this, we compared and analyzed data on body composition factors
and SFT factors. The subjects of this study were 85 elderly people who understand the purpose of this study and participate voluntarily
in this program among members of elderly welfare centers in Seoul. For the implication of appropriate exercise method according to
age group, 37 elderly people under the age of 75(YOA) and 48 elderly people over 75 years old(OOA) were separately analyzed. The
combined exercise program consisted of healthy gymnastics and new sport exercise and was conducted for 12 weeks for 60 minutes
once a week. Data were analyzed using SPSS ver.23.0. The mean and standard deviation of the variables were calculated and
corresponding sample #-test was conducted to analyze the difference between pre- and post- test. The results of the study are as follows.
First, among the constituent factors of YOA group, only the weight items decreased significantly. In the OOA group, skeletal muscle
mass was significantly increased, and the body fat percentage decreased significantly. Second, YOA group showed significant increase
in lower body strength, lower body flexibility, agility, and total endurance, and OOA group showed significant increase only in flexibility
item of lower body. The results of this study showed that the combined exercise program had a positive effect on the change of the
body composition partly, and the change of the SFT factor was more effective for the YOA group than the OOA group. Based on the
results of this study, we discussed how to develop a more effective elderly exercise program.

Key words: program effectiveness, elderly exercise program, new sport, corresponding sample #test
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B7h 432 A ofd ZH02 sl HAsn:
CAMRY®] EHI0l 29€ A43%Th IAAA7H
F AHgSH B9 28 54 T AAE 715k

@ SAoIA dotsick ]

shAlel 2Ee WP A% Aol A &
AL B ol AHSD sk BT 24 o7
£ AL AT A Aol ALESIETE 299 FAH
SR el x5t} P ol SIS At
A B, 7)% 242 AT 302 ek Do)
o ke 3148 1912 S4s)

NG

(5) 24m Y& 7]
R FHEEAES W18l 9% AAtelt. st
A8 FE Freketl AHE oAt FU 24

o] A= AT 2] SFERE o] MR
o] 24m A7} HEE wjA|EIit 18] A5 34
3 23] A AAste] 7P WE AR H4rste)
ok 299 AAAE oA dit & Foll AAAjEte
7oA e Be 3 tvlsisct.

(6) 2% AR 7]

AAATFEE Wkl 3 et TR
5 Mo gEAteld] T AME ST BolE ks
7 o] ZE Zgal| ¥ FASt SASIAT 2% T
ok SdsHA T AR 75 18] SAsk kst
Ak AL Tl AAEHA REE ARl
A 7R e A&H o E ST

d

A
3

4. A5

B A7) AEA s SAZZI3 SPSS Ver.23.0
& o] gsto] g Wl Wi 9 RFUAE 4FEs)
ATk AR - ARE AR AtelE B4 Sl tl-gE
2 ttestE AASATE BAA FoFES p<06E A

Ak

. 9-+23
L AT 2909) A - AL 24 A3}

127 B3LFLe TR A8l wWE AR - A A
TA A%1E A Ak <3 3>3 2tk YOA e
& A AR, ARLE, SATE] WslolA f
o3k Aot gl Zo® Uitk 18u AFe
YOA Fthe ARIZAL Al Bt 6091(kg), ARE A Al
B 6048(kg) 2 SAH O p<05 57 I3k 2o
7} e AoZ et 00A ek A} A2
& ATE T3 Aot gls AR Yeldth 12
U SATEE AR AL A 3587 (kg), AR AAE A
3728(kg) 2 BAZ R p<05 72 F2lF ZJol7} 9
T A0F UERTE ARES AR A A 2991(%),
ARE AL Al 2852(%) 2 BAF SR p<05 72 <
g Atol7} e Aoz ERIFTh
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2 wAAAAHSET) A218] A - A 4 st

127 EFLEZET3 H{o] mWE AR AR
SFT 8918 243+ A3} <F 459} o] YOA AT
T FoA £37) g5 ok 24 g fofd %

-

33 AT 8119 WS} (YOA =37, O0A HH=49)

o7} gl Aoz vebgtth. et oA gl 5]
. A7 A4} A 1039(cm), A 4} A 1243(cm)
o2 FAHOR (b $29| freld Ao} G A
o2 Uitk olAeld dotsict 9] FHe A

FE(E9) i Pre(M+SD) Post(MSD) 17k
A YOA A% 155.78 +5.89 156.07455 116
(Height, cm) OOA ¢ 15629 +7.38 156.05+7.48 077
Az YOA Ag 60.91+8.26 60.48+8.09 246 *
(Weight, kg) OOA ¢ 58.95+10.36 5858+10.31 155
A2 ek YOA et 20.48+5.64 20.945.73 06
(BEM, kg) O0A ¢t 19.27+6.05 19.13+6.64 023
AAE YOA Agh 32144637 32824718 09
(%BE, %) O0A H& 29914851 28524761 289 *
ZAD YOA H¢h 30.6+1591 30.72+17.31 03
(MM, k) 00A ¢ 358741624 3728+1781 245 *
<05 % p<(1 *p<.001
F 4. SFT 8219 W3} (YOA 39=37, O0A =48
FET9) A Pre(M:SD) Post(M:SD) 17k
= g &3] YOA H¢h 5084872 593:887 0.789
(cmy) 00A et 9.79+11.09 -928+12.06 -039
o7} gho} ko YOA e 10.39+10.51 1243491 214
w817 (em) 00A Het 109241063 1146:92 038
ol =3 YOA A¢ 3514593 24.95+53 145
(kg) OOA A B350 24361655 159
oJatell A Lotk YOA et 19.54+6.79 23.6547.81 3877
BH71(81/30%) O0A H& 17.0645.12 201536 331
24m 98 A7 YOA 6.05£1.22 5.68+1.03 2.55%
(=) O0A H& 7.09+12 6794147 152
28 A7) YOA H¢h 106.11+29.6 120.62426.88 371w
(®) 0OA gt 108.29+18.47 112482301 136

<05 #p<01 =4p< 001
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HAE A 1954(3)), AH- A Al 2865(3) = TAA L
Z p<06 79 I3 2pol7t Qe ACE Uit
24m 4E 77] =& A AAF A 6.05(%), A A
AL A 58(Z) 2 BAFOR p<05 2] 23 2o
7F A Aow vt 2% Al 27 e A
A AR A 10611(3)), AR AAF A 12062(3) 2 A
Ao p<5 T2 ot A7} Qe A= e
2o OOA e 5 HollA £37] &5, oAb got
o= He7] &, 24m FE 7] &5, 28 AR
27 &5, oY A FEL Fo7 A7t fle Al
Z Uehth :LEM ALl A dojxlth 7] 2 A
A ZAE A 17.06(3)), AR AR A 201(3) = FAIR L.
Z <06 72 o7 Aol7t s A= HEKIT

B d7e dASUEgn EQAASEA S oA
AYE T8t 200613 5-E] 17—?_]%74]7]%*5
doE EesZ2 0 JeHE AAS Sl &
SAEAE S AR ﬂ~ HE o BAH o
B0 g FPHATE 1257719
B s 22 a3 ka]ém APRZARSL ARSZAL
B o 8519 2R1ES AF4 A7)l 7
FRlo® Fisle] e Hojo] mE A4 8l
g SFT 8919 ®istel] ois E4st9em 1 Ao
sl S5} Yehd &5 FA0Z =3laa) it
YOA H{o2 A, AR AAE, S22l
A ol gk Zpol7F UeRA] ekgtont Alge] frolsiAl
HatATE O0A He A, AR, AFolA #
ofgt zfol7} YehA] dgkont AR o8t
7RI AAES frofstAl sttt Eihe
5_?;1% Hgoz AAGEY AFo| AAsdla =
oFo] 7R s 5(2007)9 d7E B A7
zﬂ% 2, AARE 2, BATE SR fo
HstE Ueplle 23E AAsE AA 524 A
& 5le] Az =AAGAAE B AR EAo
A ZFAA FHE A& YYgAl %(2012)4 AT w3k
A3A2E 83 & A7) s st oy

l‘

 A%E 2 o 94 718 AT WEES A
sl A4 2219 FHAl USE FET 5 Y=s
25 45} £5 S 5 220 439 el Ba
T 4 9k B QTN 127 /KA 2R 2

2
2

ge] AYATlME 167, 47 BAE 48577H
125 olde] 7IRke sl A7 AN A, £ @
TollM AARE F 1871 opd, AATelME ACM
(2014)°] BABhR= F 23] 2 F 335 AAR A, 7]
T BRI fAaEzx 585U &5
EE} Mago:]:rLoﬂ}\ = =g ;qsm %ALA _?_E /\Eé]_
e &%, &3 95 Fo] &5 5 2% IHHe
ASE Fol T ZATY Pl HAE B A
2 2Eesor zeado] TAHNYE A ol W
TE A8l 2 Al AT 2”0l Slo) W
B 7PH A X3 Z0 2 HoH(I7]E 5, 2018;
B 5, 2016 AAR 5, 2008), FF T2 FA
Al ol & B Fao] gtk
AAHAAKSFT) £219] ¥s}t k= F HellA
E7), ARGl do 2 w7, oA S, AN
dolxlTt ¢7], 24m G 2271, 28 AR A71E A
AL gEo g AAste] AARE A3t YOA i o7t
ook ero2 6]7], oAlA LojAlrt 7], 24m %
5 27, 28 AR A7) F5lA Fol Aozt »t
E].u-\:]_ 1311,]. = _‘ﬂo]] /\1 :::7&7] SLE q]—aﬂ ZPH ELE
oM Fofgh Apol7k LERAA] 23Tt OOA ek 9
Aol A dojiet $7] Bk o7 Zpol7} vehga
HollA 7], ojAteto} sko g welY), oY 24,
24m B$E 27, 28 AR 7] FEAN Feld 2
o7} UERFA gl of2ldt Adke Beteezel
F A8l whet 1A AL FEe AN BE A
FFoll A Fold Aozt Sl Ae® Hudl o]FE 5
(2013)8] ATehs tha tE AFet & 4 9ok YOA
Ak a)e] AL 5ol A foldh Zpol7} Uekitar
OOA D2 17] ZAF @50l A ol Ato)7}h vk
el 53] stAle] 28-S AR Skl dofil
o 971 &E-2 YOA et OOA Ftd 2709] F{del
A B fofgh Aoz dehilth & QTellA Az
= Tl shAle] 2t shAle] 7, WA S Al
811 Wt TRk oIk Aol7t rhs Avs d9A)

fE
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F012)8) AFoIA 2AZ Fok & gl #4) A
FH2 AL Ahsto] Foeld 280l A4S F
£ FE] 53t 8 670 A 54 e ¢
A} FE2)7] A% A B3 2 s

So| 5k 3 AVIES 4% 05 349 A
EGIZE $H0E PHE 44 25 B AT AE
$2 ke A & 22 979 W), F- 92 e
S, B - ol WA it Yo, B 59
71} So] fAtstE B Ao 28 A 7] 3%
of T4 Belo] STk fukarel BEeETa
A AGOR AUATH R Ao} vhehd o5
SIS ST & 7 22 A ) 95
2 5% AUATH] Relspl FKe AT At 2
3 QAR T 10 $50R AT QAAZE
5ol 29 3718 M drks TR ¥ A7 3
A ol olict 971 959

A ”J_ 2 91 Y T2 Eade AP
TollA= Had up ok 25e-5o] 98-S Bkst
© 24m 7] ZAIA o3 S7H BAF3Ithe oF
ST T2016) AT B AFolA Az T2 AR}
2] 7], 92 g 7R 5% W), 2 5 A
2] 7], & - 925 P9kt PojAy] TEja HERE
&5 Aol 23 gojdr), 54 Egloldzg Y7, )
Ea_()] %_9_ F,] ] O 3 ;(]Orl Q-_Q_ Eg }\Eﬂﬁ_ 7]3\& %]-
2ol YOA ] 24m 4 7] o=e] s
G 5 Sl A7 Foh BT oS (20149
ATolA AN 2ol g AR B
TRt FaE2 F ASH0R Hawal &
A8l Qo) o] & B3k AlA] Aol tigh M)

T, 53] MZHES} AUER F55 &85 A Eﬁoﬂ?
© 3] B3 Aol & ¢ Qlnk HmAYolE
o] Ao FE(ALGE 5, 20163 HEHE T5S %
83 uje] A, 2017+l S-2luet AStisge] 2
of A3} SR ol F55 HIE05 o 4
9] 7]]/\-]_0‘ E;dgi et FAZZ 259 AUER

T VN F5e] Ao st ARl A7 Aks
7} 3} }\Lg-oﬂ/q =R ozl:rL“ @Z;H 3_1,}_. _,,hﬂh‘gsl-
e AIE Advks AellA on7t Sl

B ATE Fdl 127 BesZEadlo] =9
AATRT A Pl FRHOE FIIL 5 ¥
g 7 it EeEZE o R S5 1704
Z Y& FAEZX 25 FEH B9 5 9N
e T3} WA 715AE S P F e B
o7 AT Fav} Jupy ek FEEE AEF
ato] AE 82l el AHH R A58 71 & ¢l
= ARAQ 53 F5E 54 535 - AT
sk AIFAQ Aol Fasitt.

919 W&-e FTHMEH Frxx 53 AgA=
2 % Ejhem e age] 8 mE ATd &
A} =AAHAAKSFT) 2219 HIlE & uf ojzgt
Z2a30] 0159 A4 AFe glo] FRAHC
2 2AA FIAE AUz YL & & rt w3t
YOA Fto] O0A Herth =QIAEZANSFT) 29
of th EolA] frojulgh M} e ACE VERY
= o) =119 dFe wet AE TE FEY &5
s Aoz 7 ouly} Ik AFA - A}
T A/ B3 A% AR dlolEE vl BAs
A3} LI5S gz 3 BRI e I3 FAA|
STEE AR A5 /o N gFos ¥

O

T o wOlSEAE Aol WasH 2213
& WGE ARH T BASH: o 1
7

B e HQEHA AA3 w0182 7HE o]

&ake )l 7hed B Ao HAE ofsfstar A
T A B3 654 o)) H71Rl(YOA) He 37
H3} 37159(00A) HH 48, & 8599 =90& o

FORE FArEZ FEH 7 7c}ﬂb£ 749 5
Eﬁ\‘ﬂlo] AT =AAZHAKSFT) 2310] ofw
e PAE 7 EAsaA) siglon teat 2
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AR, AT 29 F YOA Hie A% =
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oAl F7REIAT AARE FEL F3Al 43t
k.

%&H SQIAHAAKSET) 891 % YOA Hehe 51
o 24, kA9 frag, WA, AAATY FFo] f
«lo}ﬂl 7kt OOA Hde shale] fraAd &5
T felskA kst

netA EesZEado] AT Madle 2

A FEE u];-q A FRh ot eRJAHAAKSET) 2919
Hslo Al $71=91(004) TR A7]:Rl(YOA)
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54 58 SR (Mr. poly)®] 28] ¢35, 45 2T,
BAAA 53] m)x|= o3k

The Effects of Functional Medical Underwear(Mr. Poly) on Balance,
cervical angle and Aerobic capacity

ARG o S - A BEAsTstL
Ji, Mu Yeop Osan Univ. - Song, Ki Jae - Oh, Jae Keun Korea National Sport Univ.

A7} Ao T SHE A §A]9 A 290 3
Eaukiedy &sé%%l g w”’\“ TS L - BT RN 715 958 &% &
58§ &% FH9Mr.poly), LiEE HHELIZ(ESIW),
*‘5‘@! Stage-1 EH(p=.006), & - v—(p 07)01]/\‘] AR
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Abstract

This study was conducted to investigate the effect of functional medical underwear on balance, cervical angle and aerobic
capacity. 30 healthy male in their 30~50s were randomly assigned to three groups, Mr.poly group , sports underwear group,
control group. The results showed no significant differences in cervical angle, aerobic capacity. The balance was significantly
improve in overall score(p=.006) and AP(p=.007). The balance can be expected through functional medical underwear worn on
the upper body, and further studies will be conducted to verify the effects of musculoskeletal dysfunction and physical
strength in the upper extremities.

Key words: Functional Medical Underwear, Balance, cervical angle, Aerobic capacity
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I. A&
HT AAIRE SrobA Tshs AR, 2nkE £
AEHQ] ARGl oa] AAHE T AEESSL (turtle
neck syndrome: TNS)# 22 F4o] F7kstal Stk
(Demirci, Akgonill & Akpinar, 2015 Janwantanakul,
Pensri, Jiamjarasrangsri & Sinsongsook, 2008). Cote
S (1998)2] Aol SJaha Q1] oF 67% = YA ER*
A oS o W ol ARsk AAHolAY ¢ v
BHog 25 Ropt dele Lt #Hol e H
o] FABE ¢ 53 o FHe FFo= 3
A7F A, E3] SR (trapezius muscle) Al
2 Aot Augte] a7HE AdS AN ) &3t
o Yol HHEH &F HAFel IR
(Haslegrave,1994). T3t 9] A7} AA9HA Q1 A7
gje} Aol o= Zle T & 55 S-S Ui
o7 R FF 9, oY, HultaAHAT
(VO2max), w5 Zo)A(neck disability
index;NDI), Beck A5 52 doht A} WIS #
o3t 3ol ol Bars|gltk(Yalcinkaya, 2017).

=4 A9 Mshs 259 AW B 232
T Ao =z <l B, o3 vy
A e o &8 AFE ot Al 24
st} o]E NdAZIZ] AR wA 2ol e A=
R AAo|thHYE, &E, 2011).

232 GF AT TR e TN =R E T
A 715A SFAIE thet A4 =3 kst Q
ol 7154 v A 2EF(stocking) FE,
HE] (pants) BE, A& ©]F(upper-body garments),
A

¢

N He

)

&

3} o] F(whole body compression garments) &

ANAS A = |

3} 28 oekst Felo] 7154 AlEEel SAIE L Tt
(a3, WA, SAE SR, 2017, o]X14, 2018;
DOAN et al., 2003).

7167 ool 78 BAHL 2z g oL HE A F
5 5 & 715, Al A sof AR e mAlek
=5 B8 22 Aesh afle RN 27
e 2|k 22 EEl Al FekE Has) sk
10]CHGupta & Zakaria, 2014; Troynikov, Wardiningsih,
Koptug, Watson & Oggiano, 2013). 4180l w2
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i
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of tide] Hal k(Textile Intelligence, 2008).
AYATE2 AHE T3 39 At 71ed AR
o] Zgo] +5rHY Pl 71odshs vhe FRIHA
o & GolME QAT AAR Sake A A
o AF WS FHOR NEE 754 958 529
Mr. polyE ‘ol 283t} 2 - 5 3be) 735 vt
T, AHUATY S& Hla - BHFeEHN 7
o858 £29| 28 Aol thef Lokl Tk

rorE o

__
ox

©

1. A7+
1. 47
2 o] thge vlelEdne] S250] 91 8

nigkE 7710l rkskal glom, w29l Alghe] §la,
AAE £l flom tAA R F 33 kA +
= ANShE 30~50th9] 173 EA 30 thd o=
SIth BE tdAe & A7 28e 5313 olslst
L APEA ME FoE B2, FEF ool B
A AR 7154 o5l &% vaH E2 AEshke
A3 (M. poly group), ZTHAE 58 A} EfO]
25 2Agshs IHOEIW group), FA FTHcontrol
group) ©-= 10984 F-249] wgatoint. Aol

E 1 ATk AlA
7 A BMI %BF

Y

q EA

Group

(cm) (kg) (kg/m’) (%)
Mrpoly 17362+ 7483+ 2469+ 1956+
n=8) 460 1065 207 457
SIW 1708+ 6974 BB 1697
n=7) A% 689 239 650
Con 16975+ 7110+ 2475+ 174+
=8 389 1030 375 556
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£ €79 G A £ fest 745
5 738 AN 30-500) D4 Y

DS THOE s 4% BN AT 42,

Aoz 249 Wgsdn Al SR Ae

O8]

1) A 2 AAZ4(Height & Body composition)

2L As A1AA(DS103, Sewoo,, Korea)E 08
st SAsklem, AT Inbody 770(Inbody
Co., Korea) & ]3] AF(kg), AIAEE(%BF), BMI
(kg/m)E ZH5H9Th

2) %5 (Balance ability)

7359 (Balance) A= Biodex Balance System
(Biodex, US.A)< ol&sto] =M A oA

AR B HEET} HRA o= Hstet] me e 9
A 5l A HiE o] wgke oz W] SR
Helel= We| FAIE Adstele] date] ¢85 Y
< A8tk AARY AEE Stage-l(very
difficult) &= AL, 4 § A= THAA 2
I @A 95 BFeRg] KRl wet
7Kk o, 3027 AASHT

3) 745+ A%k (Cervical angle)
AF 248 AL Cervical Xray ZH AA|(Lateral
view) 2 SA38I5.0H, EO:] A= A Zo)E Axt

29 skt A =L

AE ]34 Jochumsen Method(JM) 2.2 C19] #%
(Anterior arch)? C75-A|¢] 4744 A4S o
o] At o AYAIA Y AelE SHsTE 3
9 Hyperlordosis)2 +9mm 23, H7d T2
+3~8mm, #2471 THHypolordosis)& +1~2mm, F-2%F
(Cervical straight) +1~-3mm, $%HKyphosis) -
3mm ]| Hjochumsen, 1970).

4) FEH3HA

& HARE Ed =9 (Medtrack ST 55, Quinton
Instrument Co., US.A)°ll4 Bruce protocolll we} &
553 AHGXT; Graded Exercise Testing)E Al3)3}%
o} #4242 Quinton metabolic cartQMC; Quinton
Instrument Go., USA)# A& #H¥k Z47](Model
412, USA) ©]-83}% 3L, mixing chamber mode 152 7t
AHog s ﬂmﬁi@%%w&max) ZAHAA]
(Lactate threshold), *&A17HTime), 4 =<r(Heart rate)
£ stk A FEE @XJ A ZHAE EEF
SHEARE AldlsiaoH, AR Esd AR
ACSM®] ARl ZABEA AlEtATHACSM, 2013).
T TR 5 FE)¢de 27km/he] B £EE 27
£ st¥A 381t 3 EEHE SAETH

5) 7154 958 &Z(mr. poly)d &
A7 s S8 FrgadolEBe 7
8 S3foepay

;q]_L Hl-o].

5 2 9Py
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4, A7 A

SD)E Estilon, 7154 988 £29 g u
I, A7) 3F 2pol & ERls] S8t
Bi-AHEA (repeated measure Two-way ANOVA)
AANBIATE A4 W 3 o3k 2tel7k gl 2 A
AFATOE 1SDE AN e $A4 7
FE =052 39t

N

E

> Ho o e rlu

]

. |43
1. #9539 W

1) Stage-1 T3} #3859

7157 58 £%0 g WE Stage-1914°]
T 785y WIE AT A3 < 2>9 2ol {
o ZHp=1039), A171 ZHp=008), *$ 528K p=.006)°l
A SAHCE o7 Ztol7h VRt

3 2. Changes on the Balance stage-1 overall (score)

3 3. Changes on the Balance stage-1 AP (score)
Group pre post F Sig,
498+ 238+ . .
Mr.poly 189 143 10277 time: 004
4.03+ 3.64+ time X
SIW 2.02 2.00 6542 group:
598+ 591+
Con 247 186 3829  group:  .039%
* p<05, **; p<01

3) Stage-1 W4l& 4359

7164 AS5g 4329 8o e Stage-10149
- 95 785 Wsks AT 23 <k 7 2o
A71 K p=036)o BAIHSZ Fof g Afo|7} VrERS.
o, Jg 7L AeAE TR Afo|7 e Y9kt

Group pre post F Sig.
Mr.poly 732(?6i 313531 11810  time: 003+
6.23+ 5.26+ time x .
SIW 282 2.56 6797 group: 006
Con 83'411,; 82'435 3850 group: 039

Values are Mean=SD
SIW: sport inner wear
Con: control

* p<05, *; p<(1

2) Stage-1 A - ¥Z #3959

7164 988 &R g mE Stage-190149]
& 73 W 34T A3 <3>3 2o
 ZHp=1039), A7] THp=004), *dSA-&-EIKp=007)
A BAACE foldt Afol7} LERsiT

2 m

3 4. Changes on the Balance stage-1 ML (score)
Group pre post F Sig.
Mr.poly 4535 21.1:; 5081 time: 036"

336+ 3.04+ time X
SIW 148 143 2092 group: 150
463t 425+
Con 178 141 2463 group: 111
* p<05, ¥ p<01

3£ 5. Changes on the Cervical angle

Group pre post F Sig.
Mr.poly 03'3% 2515; 10441 time 004
157+ 329+ time x
SIW 0.79 170 469 group: 632
113+ 200+
Con 181 185 686 group: 515

* p<05, *; p<.01
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AR fold Aol} vpste.
8 a3)= Aol YA el

A L A X

5 599 #g}

£29 28l mE 55 W}
£ 4% er <E 6,7, 8, 99} 7o) Alu(Heart
rate), &% A&AZKTime) A A171 ZHp=046, p=000)
EARoZ §oldt 2po|7} VEREOY, A 7k A5
A8 Fik= Aol7k UehdA fgkon, Hrjakaids
ZHVomax), Z4HA|(Lactate threshold) oA EA14
o8 {3 Apo|7} YEh Al F3ith

714 s

3 6. Changes on Heart rate.

Group pre post F Sig
Mgty Ty 4B tme 0
@ iy wy M ww
* p<05

# 7. Changes on VOymax

Group  pre post F Sig.
w 4E G
swo SR T 2 e
o 5w oow m
* p<0B, ** p<01

3 8. Changes on Lactate threshold

Group pre post F Sig.
Meply o gy 18 tme
W hm Y e
Cn s o 1S g 8

3 9. Changes on the exercise time

Group pre post I3 Sig.
Mepoly oo el 1R fme 00
SIW 81?’56?()75 921;85175 277 t;ﬁ; 761
Con 811353(?; 912932725; 023  group: 977
= p<001

V. =<

B Q7 AlEst s Astew enE A
A% A% BYL BHOB ABY /15 d5E &
: o] A% AN, B, &
i BYGORA T15H G 3
1% Azshn s adstE oz
3F

¢

2 olff Mo
olo ~§ o
o
off
A
o
29

X
i foi
U
-
El-grn
_O|L
£l
_|>~1_
I

1. 7439%9

< 3‘4“‘“3% 2mkE E9] A|&AQ1 ARl oJaf o
AE e AEESST(turtle neck syndrome: TNS)#}
Zds 0‘01 WoRA| 1L glom, o3 H5 vhe| Wy

g 29, ZATFEY EHYS 55 IEE fr
W8 4 QIckDemirc, Akgonil & Akpinar, 2015
Janwantanakul, Pensri, Jiamjarasrangsri & Sinsongsook,
2008). AdATol wEd, WMFH A5 wi=o] Y
Bk opd & &3 2] Ot 5% 78 Aok
ol F5 TR 9 Hef AE BAE
7¥A e} d 3ol FAE obrI3aL Skt
7Y AAE AAH tist] 2AE SH=
3]{‘ 710 Z(Wade & Jones, 1997), 25-2] o] w}
= 2AA AR 1A BHE FAE]
—a—H O 25 o4 LhethSeffinger et al, 2003).
B AFgME 7154 988 £R2 8o wE
E?‘%‘%Eﬁ.-ﬁ W3] thste] dopr izl st o, F¢

J
l-H

rlo

;
r°o
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ARl #FFHolA A7) 7L A 7L AsA-gao
A Fo3 ZolE et ol2et A= 7154 <
58 &30] AFY SuE A A0l EgS F

735 ARkze] 3R WslE el 75| HHo| 7]
o029 FAIFA ol5s Tl A Aol AA
FAY] AES 58 AoF Koy, oo A3t AA|

T USME Aoz Hin,

TRAHO® A4t
o] o g AAE frAlsketl EiS FAN, Y,
2UIEE 59| ARES S7IE QIgk AAREY HEE A}
HIL :Ltr«l &5 e, g23 49 37 2%
g T FAE oPIFTHDemird, Akgonil &
Akpinar, 2015; Janwantanakul, Pensri, Jiamjarasrangsri
& Sinsongsook, 2008).

735l tigk ZAIE sl 28] g APATE 2
HE, Jlo|2 A (e HdE, 243, 2017), ~

LIRSS

=]

[

EREHDE FF, 2011, ©E
A 2012), 2%(7101 AR,
(o)A, NFE, FFF, 2009 T WHoZ guE
BFAAE u&gﬂ Hﬂ A 77} APER oY,
FE 58 AT Ave] wstel oigk A7AkE =
=t —E— %LOJW 7#” EIE% ﬂfﬂ ﬂ%Oﬂ E}E

R 7(:31
He= A7) el i}olﬂ Uebst ol At

£ /P54 S|Rg 429 s o] ARE AL

3. 559

Lambert(2005)9] AFolAE gl 5 245

FEY HupkAFF] 10% AT Faka
A E 40% AAHAT Hogha} ok w3k A

o

H

T (2008)9] AT AME Hrhika AF 7ol

l‘_>.:

oX,

i

bipsl

dellA frofstAl S713 AAE e
. g 2ol ik oA AlzElo] )
How b}E}% A & & Qlrk A gt
= g FARNE qhulsial AR o]
A5 Qo] Z55A B B
A=E FA €k ol
2ol W 4| ST
2} 343} EHStanton et al, 1948). =5 U3} o EL
T T 3AEE AaACE 715TZ apt
ikl B gk} 9lckBrownlie et al, 1987) ¥ 7<)
Aike AYdTEsd el Jiks A3HFel A
02 frofakzl AT APelA e ol /Mg A
Al vebgth B A7) didAEe] e 25
YL IFAER FAH 7154 8 E &2
g0 7 A% frofd MskE o] &7]olle & 979 7]
ro] Zom, o F9| Hgo| 7|29 AT} Dl e
£ 283l A oM TAHA W} sk o] 7150
HFo] E& AHAEUAATS el FFE Yolr
—t— 2jolet shAlo 283k Waje] Hls] ey
T F¥ol AxiAol a9k, AFtdArE] AlF

l JJr *Jxﬂw Fe7E # F8AE Hot ol 2
3 PHEE 7|t lde ATAE e tAER
‘I‘6§ H LPEM Atz AzEh

e FHATE
A

e
o
N
=

i

9 rkekaA AN B Aels
HgoE @ ARE thest gt

L 754 5g &% ol me M 7 2
¥ Stagel FH, A% 3§ H5E L BAG
sk A7) p<on), HE Rp<t), 4G E}
(p<00D)°ll A BAACE FoJgk 2fol7} WEpstTh
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22 =2(Mr. poly)2| 20|

k|

S
A

o) &

grzke] WskE Hlal - FA3 A3 e 3t AEAEE
e UERA] edokom, Al7] ZHp<01) o3k 2ko]7}
UERET

3. 7% 58 &% 8ol WE A I 55
ol WskE vl - FA3 A ’E.“H—(Heart rate), &
5 AZWTime)ollA Al7] ZHp<.05,

Tl Apol7h vEpstoy, e 7& oLiZ—}% aik=
Aol7E UehA] gkor, JW"‘MZ’S% ‘%}(Vozmax),
X (Lactate threshold) oAl
2 e e

HAEHOR 7154 dud £ # &
HEE 2| Ao Eie 5ol 78 %’3% %k’bw\]%_! T

AT & 5 loH, ojojd A= A5 AE AdH

o BA7E Q7 A FF0l g BAES oz
75y B 430 A8 Fo A 750
Wit 7\2AE) gl v G BH,

AA HES FH PE A=A

10 =2

g 7ot}

IEY

nzL

29 W) A s, 5y 22
Holf 2go] SELYSY, FE 544 2
2 9 A2 Wl Bl ofg 2T= AolQ]
2, 35(1), 17.

), ukel g, Zz_xﬂﬁ(zow) 7}0

BT, 7&11%, Bﬂﬂl(zon) ’*FA T%izagio] 2
2] 2 ZA et M v ol WA=
9 A=Fe =3}, 11(11), 213-220.

o]214(2018). A4 P 7154 o7 28 It F
ATy vAe 9 fFAE2A

o), A1, $EA000). M) AZ7hwe] mhe
2] vj2% Wsl Ba A7 ke

3] Shetisl=RA, 11, 462465
BAE, EH012). AFE FEES] 25 ApA
AT 7FeHs, oY ey vlal &
Y MEA, 14(4), 118-124.

HAE, FB0). AF 2 5 2EdA 5% 2
H78 SEZ 2ol vEgAA el 1]
= 8% =Fd=3}3, 11(10), 293-300.
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Effects of combinded exercise program on health-related physical fitness and
cardiovascular function-related variation in hypertension postmenopausal
women

ARE dAs
Kim, Mun-Hee Korea National Sport Univ.

asf
72 o4 &2 Al 2A B2 WskE 7 oM, tiEe ol 7 EA1E Aol S3ES TR o) d7e
W71 TERA] BT 22Tl Ye, /el e AZRAA) AR welsel TiAe 9

&
1347 (F74713k 5id~10dol) 0.2 F oo g Pl e7f Y 53 Bihes 2R 3
2P APFLES TF 33(13]% 308, W3S 15~203], 3HE) 2 v 3084 319C
2 HRmax®| 50~70%% 4005 74319tk o4 #7715 ndUskAe] e/ 97t B3 209 A w2 [
i, 7|7de] w2 ARRAAE ] wisks A A F A ZF AATAAR (AF AATE, BEA
P& Aol vlEl 71Tl B fhadhe 210R et 2, 2A7Y, fA4, HoiadAE 4
A 25 ARl waf 53852 AAT e71E Folle BT F7khs 2108 Ueldth =3 #7715 1848k 67)
Y BT F AT BT olsIEs) /1Y, W, ARATE ARl vl 67l SolE =
Uekstth oleld A7E T8 & uf 18U 67197 BREE2 H747] 27Iv $71¢l AIgle] H77e dojut
T AgASh A8 |5 B 1S TIAA Tt il A A0 et

Abstract

Menopause brings in a whole lot of changes in the body of women and in most of them leads to troublesome symptoms. The purpose
of this study was to compare and analyze in health-related physical fitness and cardiovascular function-related variation among
hypertension postmenopausal women during combined exercise. The subjects comprises hypertension pre-postmenopausal 113
women(menopausal period : ~byrs) and hypertension post-postmenopausal 134 women (menopausal period : 5~10yrs), who
participated in 6 months of combined exercise program. The exercise program for postmenopausal women should include the
resistance exercise at an 15~20 repetition (3sets) for 30min, 3d.wk-1 and aerobic exercise at an intensity of 50~70% HRmax for 40 min,
3d.wk-1. Combined exercise significantly reduce body composition(body weight, % body fat, abdominal body fat and BMI) in both
group. In addition, health-related physical fitness profiles (muscle strength, muscle endurance, flexibility, VO,max and balance) were
improved in émonths exercise. Cardiovascular function-related variation improved in émonths-exercise, with improved blood pressure,
pulse pressure, cardiac index. Our findings suggest that combined exercise interventions appear to be effective in preserving
hypertension postmenopausal women'’s health-related physical fitness and cardiovascular function- related variation.

Key words: menopause, hypertension, health-related physical fitness, cardiovascular function-related variation

* kmoonhee@daum.net
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L3 EA7E Ha Sl
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o] 140mmHg °1 &= o]¢718%to] OmmHg o1
o ) p¥te Adkeoint AAE @A=L H7
71 2471 A n=113)% #7471 71 FDn=134), F 1
FOE FEEIN o, A B B3 s re
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