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AT Eo] th3t A= AMASY ARE Pz
AN, sHA SRR 9 AFe-EA400 vR= 8y
252 ueof
1. Soistal ¥hap 2, eerfeha, g
. 2 o \
=5 o] Ao BAL 105 A4 o] HUE AMALe) AHE Fm, AHRE, s SAXE D 15484 Aol
WA gl thstel EAjshaict
i o] Aol Zoldt tiiAle st "= ARG 30 o= 5+ 159 TAIT 1585 FARIZ EFskt) 5
& A7 FRERolenEY, Tol @ HHADS 1057 % 38 10087 sl
Zub AR FolH7IoA ARE 9l AT ARG olA {203 Ato|7t Utk AR 5, S do R =g AlfllA,
22 S QM 9 3 Ak mejRloll Az, AT 9 AEARgelA el Aolvh Slole e o 9 PRk
SR At 45 9 AL S8 Ao} Yok, B 71 Sl A2 9 AR5 FI Ao
7F Ak, SHA| AR A= Fpe ol A ARE B AFB ARG 23t Atol7} QASlTh A8 AL AR 719
YREOIA frofet AEEgo] A
ZAE 105779 AT 912 Hie AEATSe ST A2 9 R84 2 el 3484 98-S sk Aew
Ueht,
FHIOl AT T, HlE A, AR s, AARE, sH| SRIE, G884
1.4 = 2 23 B Tt do] SRl W) 42 o
mA 1 BARS doy|7)E s, 2016). £3] HA 3}
el A dle Semel dheg eln quaq AT TESEE WEHe £7, oME 2 o) 3 7
Bol Ao N A AAS w0 aaje] sjmapy e TP MRS SR TS A -5
o eie EEs| S . 2016, s e %S 7S BHE fusiel dUE Auiesl A5
A%71% ietom g oAbl acrobaic) S13, upop 9o IS BACI s EAlelA e ot
C (martial an)Sh -0 Shetst U S s Ay PO, ST W el Agagele] A%,
o], W o] Stolet Tulmga Ajee dop o A T EE RS | ol viae] o] sis)
B o Alule] 6 An sele Aops an, sx  AFE AR B A B10) ol 28t SAslolof 3
0 49% oA Aok ABESF At Sol ekgEE,
Aslel, 2019), e ol o] Sfefg Ant F Ao L ow FA AREE, YA, 2ol T, FHA
Aot BN T o] FAlo BAo}A] Soj, gy O WHE B SEIOISHERG Egsie] AEx S
7Hel Bato] EFHE AP RAL YA T o
of = EEH0 MRl dRE TS ¥ o]z (Myer, Chu, Brent & Hewett, 2011), A14~5-9] 1]
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5 4R 9 2A7E gAe BEE sl d
(Matin, Yalfani, Gandomi, Abbasi & Parmoon, 2014;
Gong et al., 2021), ¥4t opye} 4k & the] 2t ujel,
BEY = THAA AeE EeE A5 B71E
Aol o] &=L Ath(Canli, 2019).

Aol ofshd, 4178 £H] antes ol &
E2A0] BAF o (Emery & Meeuwisse, 2010), 5+ 1L
5 SHA8e] FAF Rl S] {98k T4 (Foss, Khoury, Myer
& Hewett, 2018), oJx} = tAl4=9] 2| zESE kALt
SH| A 7HsA A5HE Baskgiti(Benis, Bonato & La
Torre,, 2016; Sugimoto, Myer, Foss & Hewett, 2014), T
ok of =g of S1414-9] 2Jikvalgus) 9] 919440l 4

I

[o:

asto] oz} S5 0] AHAARIH(ACL) A4S Hal
SFITHZebis et al., 2008), o|¢} o] AT £ 5
Ae0) FAk ot 7719 3 Soll 285kl = ZdH
oA BjHlE AlRIAGolA AEAR = ZolHy] ddETh

3 QY FHE AZA, AA D ARIIAES
5870 Soll SJalA A=, 2 ggel g 2 dstol

Az 22 8| ZRsslhe]HT, 2004), A

= Aol M550l 79 94 $2S F ol2ut Uk

- ALAGAAZE HAfE 5ol Auf 3 2] 49
5 T2 AGATE ol&H7ol ol ths A2 v=
% 25 R YA Yol AN zEe| w5
THAzarpaikan & Torbati, 2018). o|2|gt A AL Av}z
njfo] 35 IS 93 A sy 2] Bof A oF
4 A2 FEol FolEL Fasith A3t
MY e HEll 25 A2 23E Hs)
Ae-sd} HEo] Af84d o] geirl *-50] 8+
FltK(Shibata, 2020)5}0] A7 TS HEE AlRAlo
A Agshes AS ot gzt s AeR diSHh
o] HiHe B A5 AR FAel AFEA
B A R AR WAl etk EiEE Al B
2|41] =l Aol oJehd, BldE FA) B AR-AISS]
A el wie 2 EA(Jeong & Chun, 2022), A2 &
(Hds, 2022), AY JAEHBH, 52, A6, AP,
2019)7 HfH= Al A IR, R, YA,
2016) 5ol FE oF= 7hed HEE AdAse] 3719
P o2 913t A&Ao|aL thekRt AF AA
sHA gad Aoz AYZgh
wheba] o] Ate] FAL2: 105+ A 9o BlEx A

1] ©

= A

A1) Aol H7), A2, S| A E

874 A2l viAle Gl diste] EAskA} g,

Nz}
ki

2 ot Aol oF 214)0]aL, 109 o]4ke]
HAE A gz okt Ay A F L]
Azlo] ¢l= IR} HEE 308S 5t 159, A 159

Asldet, E3t G-powerS £t
A A} 5wt SAlze] A
oih. 53] AgH o Hofstilet

3 !

= FOINE W AN, A AlHASe)
E ¥

£

H 1. haxiel sty 3

o Ltol(A) 7l(cm) HE(kg) ZEn)

[e]
T o v

(n=15) 21.14%4.32 176174547 71.32+4.43 10.12+1.28
n=15

Con(15) _ _
(n=15) 21.87+3.59 175124435 70.6515.21 10.25+1.35
n=1’

Pvalue 412 516 357 841

A
2. SEHQ AL Y

o] FARE HIAZ]Ql AL oto] AheEr} U
ARSI AL 2407 - 15:00~16:009] A

] _
hui

O g

]
: =
=]
AR} 3910] AP AT 5 R1e FAIZ e 24
ek F4sle) 274 A R R 9 o ¢

Aol A3ket Bl 2Hs 20|95 AlA|Ech

H
i OH'I

f

ol

O{NI r_>|'l.,

i

1) HMIXI2|Z=O0[F7|

AA] ol H 7] HAHJUMP-MD, Japan)& 3]2]of] #H]
£ A5 Aol A T Aol 7R -E] Ea, 7HHA|
23] A5 & ALt ARYol=t gyt g F gt
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ol OjXl= g1t 105

2) XtM|IZZEn} ShH| dX|E

M| 2 AAF =TH(Y-balance, FMS, USA)+= (18 1) 9]
Al Bz Hle} Zo] SH&(anterior),
S F=(posteromedial) Al W= o Stk -
Al HP Ak sHA| Aol 919 @ M7 Al (Anterior superior
illiac spine) oA H-zobm(malleolus) EH7HA| 2 S5}
Aot 25w ool 9lem, AR 90.4cm ST},
Sl A4 e FolAkg 5 A A A

= Hel %63 dG & 2AHoR “/\]0} == o s
Zoigt He| =g 2e} wdste] HME AE om @92
7155kt A A9 Azt ARrAQl AMIE A
52| EsiA, 7AW &0 AW =S4 oA,
o] AW ol 2 Hoj A AL, o] S QA2 EEoke

A Fohd S7F AR #1718kl thA] SRERE A ALSHA|
Bli=g

S} 712 (posterolateral),

= R ON

#3i(Y-balance) ZA}

3 DrrEY &t
(1) =g ®Mx| 27|

L7 AR A7 28 E AblolA uletol xx
HAJSE 2|4 ERolu} T Alof vFal AA] ‘EHFolali= Al e}

WA =& A2 EellA 608]9] 25l B AR A

& AR & A A Zof FAO xALRZEE "ol 4

AL 97 2] w2 & AEClA FEA RN
5m oF FRAIHQ xAb Bl FAl] S Ao AA

Folhs AlSeh A wa A2 Aol x4 F3A
=0 WIAZE <A Faro]] mAFITkal BZtsto]
AR A ARk S4l AR em

105 AAL EH LS (F )04 B
~(2020), Sasaki -0—(2019)4 *ﬂ*?ﬂi Frzsto] JL4ds

& 10202 SHgaL Exﬂi% F m opde] SHF
B2 BHA] L, dybHo| L B9l HAE Al

o] AFe] sl A= AR AT AN AR S

7} AH4le] v e Bls 94% Blnkd = skt
(Plisky et al., 2009).
H2 ME2 =H Z20H
TS ME2S H|2
THE FALEYA 105

. %_clqoﬂ ol—o]. =71 A]Xl—y]

= = El 1=
L B9jo] BEE glol 2417
S B9 PEEW gob 9 3MEx30E
way  EEIES A= 2 74
- B9jo] wies meRT 10%
Z/kl7\L7](‘,Jr _<,>_ jy_x;H) 20.51,:
* 52 slgo Fal WEL FARI
. EHC‘ﬂ QREoZ FAHRY
-ii shetel S WA, WA
= L i 2| EX302
o] e Ajo]|=JolHIX]: FPUHEL FAISH] o
ceoggaEd e, oD@
##2(5-102)), #|H3(10-153)) 20
EErERE
C A FEF O 5H=x103]
Zefole + At g AE 7§14
WES - SRAEAZCIE L p) 00z
FFEESWA uheY do%

S A2 oA

&
45
Aees - sH2EHA 105
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5. Xi=x{2|

o] A L] 2FE A )= SPSS 26 versiond ©]83dfo] F4-
o] Wt ¥ FFUAE s, etk Al ot
HEFE X (Repeated two-way ANOVA)S AIA5}

. AT ARR0] Q= A AR HE O E paired rHestE

ABIIk, BARE §o5ES 052 S

> ¥R L
Ru R e
s
e

m. |9+23}

1. Mx}2l=0lF 7|
1057:7F A1 &-o] Hjle Al AlRFE] ol H

# 3. MXi2l=0lH7| Zut

N

Ato] vxE= Fg (& 3) I} g} AR
AIZHpL.001), HH(p(.05) B AT A-G(p(.001)) 4]
olgt Avkg Kol Ao& yeisith ARRAZS 23 %5
oA folgt 59 AIE Hl AoE YeRFTh(p(
.05).

B do ol

€

2 (3 b ol AAEAT ot

Axh, o 94 A= AltelA] f-oJet
01), Fet d Ao aRgol A (-5t Zjo]
a7 fot Aew

UEFRTH(p<.001), @29 4 ok =g el AJZHC

el At AR F P
A7F 001"
Ayl o5 67.7558.98  72.0048.97 e o -

ol H v . .
=0]H7](cm) AT 61.33%9.81 60.6619.63 A7 68,012 o1
M#ESD ANOVA: p(.05, pC.o1,  p¢.001, paired rtest “p(.05, ~pC01, 7 p(.001
H 4, XMMEE 2 skAl &AXIE Aot

E el MEALE Bl A AtZE F P
o= 69.08%7.65 73.75+7.20 Az 8.596 .008

SF2(cm) A 791 383

AL 66.08%8.58 70.33%13.54 A|7Ex A ek 019 892

E7 111,50+8,68 117.0048,17° T kds 23,562 .001”

L.Eq ZHMokE (cm) Zct 5,539 028

AL 106,08+8,34 107.33%6.78 A7 ek 028 006"

oEo 116,75%10,07 122.08+9.80 ks 2,553 024

8712 (cm) et 12,932 .002”

EA+ 108.66+5.98 107.33%6.78 A 72tk 7.091 014

oEa 64.91+8.08 69.58+7.65™ kds 63.834 .001”

k& (cm) ek 412 528

FAE 64.66%9.67 65.25%9.58 A7 A et 32.566 001™

oEg 106.91£10.05 113.00+8.89™ ARk 52.967 001"

Ly ZHkok&(cm) ek 2.217 151

A 104.41+7.82 104.8748.30 A7BAS 39163 001"

i 115.9349.19 121,50410.83 K 13.433 001"

FH7HE(cm) Ack 5.115 034"

A 110.83%8,13 110.33%7.29 A 7x ek 19.238 001"

s 99.11423.29 104,27+23 47 A7k 21,698 001

o= Fa=s 2.064 155

13 A 9361121, 14 95.00419.98 A 7bxA ek 7.206 .009”

SR eEe  oso2i22 1013622473 A 88.798 001
Sakly Ak 911 .343

A 93.30+22,32 93.48+21,96 A|7Fx A et 77.763 001™

MESD ANOVA: pC.05,  pC.01,  p(.001, paired etest p<.05, (01, T p¢.001
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.001), Heh(p(.05) E AFZAE(p( 0D A f-oJ8t avs
2o, ¢ Y 7R 2EiEle ARHpC05), Re(p(

01) 2 HA52E(p(.05)0) A4 gt 2to]E B oLt A}
AT Ay 5ot 2ol gloitt

ARk ok mebA gl AITHp(.001) T A A8(p(.01)
oA felgt zlo|E Bt AT A 52 aupt
Folgt Ao \%E}”E}(m 001), & *5 Q1% 5“741“4
£ AZHPpC05)T AT AR (p(.05)o)1 4] Foldt 2ol &
At AT A 259 At fogt AoR L}E}
STH(pC.001), L 5 71 md A g = AZH(p(.001),
T (p(.05) D AFEZ-E(p(.001)o| A F-2J3t 2}o] & B
et

TG Ak L2 AIRHpC.001) T} A ARE(p(
ODA Folgt Aol & B, AREHS A 25k A}
ol HAUTHPC.001)., A2 AIZHpC00D)T 52k
(pC.O0DOIA] fFoJ3t AfolE B, AHS 23t /-9
gt 2polE EATHp(.001).

3. 1789 dAt

IR A Ak (G S)oll AAERIT AL
ARRe] A71oA = AlRE, e el #oI3t 2fel= flle
U ATARGo A ot Zpol7t AT 05). AT
A¥} 2 At FofRt Ao= YERRTH(p(.002).,

wHIL AT = A H el ot Aol 7t

of ARk ol H7], AR, sHA A E W Ai

3 Azl miAle el Hete] E4skaLA} s,

A% AyE HAh

1. MIXt2|=0lF 7|

22Eo] 2ulg gole
—&%ﬂi/ﬂ de] o] =l Qlth FH:LJE /\l He ol =H}
€ (acrobatic) gt 2-& wlAFol= (martial art) 52 $}{sF gt
A\ AR e BS SAET selo] 27
o, 2 AolA ARelEolszlel foje 271 Sl
W2 W S0} Felo] ojgh Aae] W A o

G STk Aol wie) & o), Sejo]enEe
glo] o ZASe] ARfelzols|e WY 27t
(Elena et al,, 2021), A} &A1) A 59| kA
(Beato, Bianchi, Coratella, Merlini & Drust, 2018)1} 4~
A4=0] AZ =8 9] Z=7KSammoud et al,, 2019)S H 13+
Aol Fdet Auke wohech £33 Fxdo] 9
He 358 549 ’C%}‘@.HWO HA
EHE, 200D vl =23 L e B
SFATHGSilva et al,, 2019)+= GFAA BT FUgh

Atz AREC oia 2ol Sefolor|EY FAL A

o

o ot

54”
o of
o
o

WAL, AB2GoA Fofdt A7k AUTHPC05). AR AT ASS S =UY 8919 Pl fofot EHU
HS 23 259 AP} 7Rt A2 LUERATHp(.01), ojet ke
oj2fgt At EetoleHEY Flo] AFIAIY &
4, T WS Adeiehal, vk, S5 9
V. = 9 =99 %‘éﬁ’r{ri ohlet el SIS TR A%
. T
FIth(Mckinlay et al, 2018), 3t 850] AlAA] 420
Aol 7z Lz/u 2520)| A 9] 7 HRO A 71 T
o 9] A2 105 A4 E/lo] e AHAlS 1? D?’AE =l Ho el o s
=010, Aol o wEA] Sl st dibe o Al
25 1R+8d 2
ol Zet A A F p
#t Al7F 1.724 .203
< 1.01%6.2 28.08£5.0
w7 Az A7) (em) = 31.0146.23 .08£5.03 Ao 155 122
A 32.83%7.48 33.50+4.37 A7t 4,373 048
(ES = Y . .
s NEds 3.132 .091
S5 45,33+13.8 43.33%14.08
S oA Wlem) O >335 5 Yt 001 974
A 44.08%10.06 44.25711.26 A7 e 4374 odis
LESA = R EY . .

M#SD ANOVA: p(.05, p(01,

Wp(,OOl, paired rtest ¢p<,05, Mp(,Ol,

###P<.001
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B E1o] AR aeide ST, S8 A
A ARE = S STV B3E TR e R

VA FAAE E
gout s SAES BA0E Folstae B fofat

WAl EolA] ehteh. IAIS] AN A2 AAA|, AA

T, QgL A%z o) 7i5a SrhAzarpaikan
& Taheri Torbati, 2018). Y-A} wt@AAR= Q2 7]E A}
AlE frAlskaL, FAF dpgol| Al didiko] o] g 5
Aol et 5ol gles sh7] S8 A2 A
7} 7551A] ko QtEltk(Valenciano et al., 2019). ©]

= Kl St nd o] A4, o 28, i8]
W AAL 248 715 5o 875 HGonell, Romero &
Soler, 2015). Y-A} vt @A A3, AR =gdA 2 olA] 2}
- HAZL dem o) Al tiek-EAlgo] ARl £
AHACL) 98] 27} (Smith, Chimera & Warren, 2015), 3
o ks EEjele] -9 BAPE dom oA} A] FAI0)
B8 AT &40 et Flelans a9
(Gonell, Romero & Soler, 2015), o] tofA = AR 2w
werAEle] % Aolr} 4 17cm, P w72
A7} 4.59em oI} U AL wol @Al 4T
AL & = Qleh 2 AtollA olEgt Alole Bk s
o] Azsl= R or A7 WAyl ot Ane 24
2A ASE= vholot, Egh Al Bk 3t ST
thef o] ] 94.0% mIeE Al 5-A14=9] SHAIEAY 9171/d 0l
Z7FchPlisky et al., 2009)= Ha1e} E ALoA] Ft
o] thejZol7t 9lemz Bt olds Holke EEAYE
Mol A0 Mo} -9 ol o] izt Eelo] Y%
stal, 1ol & Aoz whohEny R AHARI
(ACL) ARt} A} vlm A A W el fejet
Z}o]7} It Herrington, Hatcher, Hatcher & McNicholas,
2009)= AE EUi= A oA AR Al YA R AL
A3} e meARlE WS 2] ARl A
(ACL) &4 $-FHofl gt ¥o] dasirt (Wilson, et
al,, 2018),

oM AT FHo] oA} A0 4 ok =

oA G935t Z7HGuikkerno & Ruben, 2021)9} oA} &
F41%0] AHZAE T WHROIN el 27 HHuang,
Jankaew & Lin, 2021) #9t opu]g} J4d S4d49 1l
A, 2ot A2 Y Foll 384 AE 2ot
(Makhlouf et al., 2018)= AP A2} AU ou|E 2=
AOT PEEL E el Aet AT B9
H7IoA FofRt e IS, 2015)= 4178
of mae e & A 9 dgaTRe) 247
4 3} 2l
3|

w
o
s
>
%
0z

Sl
o

Qo) MGEA A3 e AR e
9170 27] WelolA] 247 AE B ol
=
[e)

b G| 28 o] Tt

- =

N
=

=
i rlo L orlo

o
Vrlrm

oX,
=2
i
£
d
N)
oM
- On
)
L ol
o
i
e
el
fu78
e I
A
o
= ol
o ox
&K
et
N

sl w2 A Wleke] AAZAZ ol gl Y
3} 915 Hophe H2S B sl s A 51
oA T 914 AR Al 21 3 2 vela Bk
e & Hzjo] Este] AE Av F XS BaY
2o Aolth, 1484 7159 Rk 445 Eaat
2o plo] 9la, ASelA olelst AALE ARSh: ol
= 24 ool oloh B A AN F AT 5 AR
2 oA S AT Bl A B AHE e
A

4 ok Aoth(Broglio, Monk, Sopiarz & Cooper,
2009). 53| 3olM= AdTAAL o g s
7, %2 Aol olzahA Eu uhe oA
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Effects of neuromuscular training on the Sargent jump, postural control, low extremity
injuries index, and proprioception in collegiate Tackwondo demonstration
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Abstract

Purpose The purpose of this study was to analyze the effect of 10 weeks neuromuscular training on the

Sargent jump, low extremity injuries index, postural control and proprioception in the Taekoondo-demo.

Method The subjects who participated in this study were 30 collegiate Taekwondo demo athletes, and 15
exercise(Ex) and 15 control groups(Con) were randomly classified. The Ex conducted neuromuscular training

(plyometric, core, and balance) for 100 minutes three times a week for 10 weeks,

Results There was a significant difference in time and interaction in the Sarjnet jump. During postural control,
there were significant differences in time, group, and interaction in the left postero-medial and postero-lateral
reach, The anterio and postero-medial reach of the left differed significantly in time, group, and interaction,
while the postero-lateral reach differed significantly in time and interaction. In the lower extremity injury index,
there was a significant difference in time and interaction in the left and right. Proprioception closed its eyes

and there was a significant interaction between walking in place and locating,

Conclusion The 10weeks neuromuscular training was found to play a positive role in improving the power,

postual control and proprioception in the Taekwondo-demo athletes.

Keywords neuromuscular training, Tackwondo-demo athletes, Sargent jump, low extremity injuries, proprioception
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