Journal of The Korean Society of Integrative Medicine, 2021, 9(3), 111~124 ISSN 2288—1174(Print)
https://doi.org/10.15268/ksim.2021.9.3 111 ISSN 2383-9651(0Online)

10577ke] AA| A3 =20l 253n HAE Ao WHA,
7163 44, 43, W75 nA= &3

e - QA
‘maveetn SeARY as P BB QAR as

Effect of Changes in Visual Response Speed, Functional Movement, Body Balance,
and Lung Capacity after a 10-Week Body Stability Exercise Program for
High School Male Taekwondo Athletes

Yang-Hoon Kang, PT, Ph.D' - Chul-Seung Kim, CLS, Ph.D’

'Dept. of Physical Theraphy, Mokpo Science University, Professor
?*Dept. of Clinical Laboratory Science, Mokpo Science University, Professor

Abstract

Purpose : The purpose of this study is to evaluate whether physical ability is improved by body stabilization, develop training
methods to improve physical fitness factors suitable for body conditions, and provide future management and exercise materials to
improve Taekwondo athletes' performance, after conducting the Body stabilization exercise (BSE) program on 22 elementary school
Taekwondo athletes for 10 weeks to strengthen core muscles and evaluating Visual response speed test (VRST), Functional
movement screen (FMS), Y-Balance test (YBT) and Vital capacity (VC).

Methods : In order to examine the impact of the BSE program on Taekwondo athletes’ VRST, FMS, YBT and VC this study
conducted individual evaluations on all subjects, including VRST, FMS, YBT and VC before applying the programs, and compared
exercise effects before and after the program, before and after exercise by a certain period.

Results : After exercising, strength and quickness were improved significantly and reaction time was significantly shortened
(p<.001). The total score of FMS was improved from 10.86+1.17 before to 11.68+0.99 after exercising, was statistically significant
(p=-014). YBT was significantly improved from 91.11+4.84 before to 95.68+5.15 after exercising (p<.001). VC improved was
statistically significant (p<.001).

Conclusion : In conclusion, the BSE athletic program is expected to help Tackwondo athletes perform well by preventing and
reducing injuries through the improvement of muscular strength, strength, speed, agility, step, kick, balance, flexibility, full body

endurance and the combination of technical abilities.

Key Waords : body stability exercise, functional movement screen, visual response speed test, vital capacity, y-balance test
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Fig 1. Agreement form before to application of the program
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Table 1, Body stability exercise program

No Body stability exercise program

1 Curl-up

2 Dead bug

3 Supine bridge

4 Sidelying bridge

5 Prone bridge

6 Abdominal bracing

7 Quadruped

8 Modified quadruped

9 Swimming

10 Modified swimming
4. Bt B2

£ el 105:7F BSE Zeaglo] guE A4 7]

A gAY FHEe] nAE G Awn)
Aol = didAEolA ==l 4§ % VRST, FMS,
YBT, VC 2% 5& /8 97k 4Alste], Z2age 4
$3 FY AL TA F YIS 0w BASte] L2

VRST)

VRST &4 Ego]|= 3E=(BlazePod, Play coyotta
Ltd., Thailand)E A8t SJTh =7 29 &, BhA}
N7 5o B4w 58S 24T 4 e Aotk A
2505 v} 417 9 S S QejRl £7 A 5
(Flash reflex exercise; FRX)S 7|HFC & A A5 T)
VRST A& & &l A4l 715& dgstA &elst
Atk & Ao A= BSE 220 2§ Aip o 74
AH|E o] gstol VRSTS AAI5sich. VRST ] 3
o] Sojeul HAshs WAoR 152 B Aol 152
B 2] 9] AJZ} gh-g-of] thgh Whg- Sl=et AlZte] of%t whg-
A4S SAsHA v S A oA &S S
AL, ZA4L ded FHE FAT AdHolA Lol
L &, @ B & widol 7A EA5H skglow,
T ST o U=F ARV BAEH HES ol
stof, 33] S5t FatgkS -5kt (Song 5, 2020).

?2) 71s™ 2% "WIHFunctional movement screen;
FMS)

Cook E(2014a), Cook E(2014b)¢] I1E 7upo g
FMSE AAFa, =4S 93] AL 7] E(Functional
Movement Screen Test Kit, Functional Movement Systems
Inc, USA)& AHE-SHAHE FMS 54 @52 & 70 &5
o2 A, AA R1F % 7]|(Deep squat; DS), =4, 3]
5 Ad7|(Hurdle step; HP), AR, 44 ol qe] @)
(In-line lunge; IL), WA, o7 o]%A H|(Shoulder
mobility reaching; SMR), T4l A, 552 H thg] 287
(Active straight leg raise; ASLR), o] A4, Z% ot A o

=3 3 7|(Trunk stability push-up; TSPU), 4F4], 3|4 <t
% /d(Rotary stability; RS) &5 AAISHTE 2 Ao
A T A oA B2 HRiol tisl S5l dEshAa,
NRAR wheh FHE Bobshe A AmE A
Aletg o, 2F 4 A7t 7P B2 HaeE 7155
Stk FMS At 50 980, 4 #8S oA
EH1A), T2 Adsh b skA] 2 x), et

114 Journal of The Korean Society of Integrative Medicine | Vol.9 No.3



oy
1]
al>

o

(
i)
~

W

M
op Ho

tlo
>
T
fu

L2

I ot
7
g o

N
o W
T
e 1o

H1
il
©
Y

W=
R
Iy

ol =

Iorlo o o
o
>
N o

ih)
o

¢
-

fr

o B
T &

)
o
)

Pt
2
o
w g

)
oo
filo
i}
>,
>
o
o
o,
rE ©
2

(Song 5, 2020).

23 WRY APEE FA

Aol M= w4l 74]

l,

pech EJ_l
JPﬂJ um
e 2 m°1‘

all a‘* e
N

)

- J

OFZ W 11

AL

el
5
__L.

jakad

ojN
B o Mo

ad
oM
Y
=
o u
e
(]
2
o
N
M —'9“
ol
el
il

A
o,
filo
4o
of
o
2
HS.
d

o} (posteriomedial), F|7}Z(posteriolateral) 2]

3 gte w@Ae] the] Zol(limb length)

(anterior), T

FAE W o

it

4) M=

=

F(Vital capacity; VC) &7t

0

v 2
Kingdom)=
et 5=

A& 93l Spirometer(Vitalograph Inc, United

KX
o|-§stth. BSE Z213S Fo &5

[ﬂJ _(1)1.

ked
Z3l =HA H &= (Forced vital
capacity; FVC)-& GolE W= F75ke] H
AME=Z ghitstict 44 Hel= 80% olde= Astel
t}. A)7bw| &= (Forced expiratory volume in time; FEVT)
= SA4-A7F ZA(volume-time curve)of| A ApEHA O &2
g Foll 7het whEA Al S5 AARRE s

AX7HA 127 s A7 84S -8k 12" (Forced
EEL
8%

S 2N O
T das

=Ashgn

LAY S

expiratory volume in one second; FEV, o)< =4
274 g9l W 25t HAER 3B
= 70 % ooz AstAth(Bae &, 2021).

al,

(9]
S

Ay

2 AFoA dolR A= FA ZEIH(SPSS 21.0
for Window, SPSS Inc., Chicago IL, USA)S E3] 7|& &
AR clgdiel gas sewAR wasiin
Shapiro-Wilk normality testE E3] A4 HALS AASH
gt} AFAL wkZ3k VRST, FMS, YBT, VC 3 7}o] o}

2 WS oF A, ¥ AU ARl 918 me
= O3 Rk ghem el 1002 weke] B A g we) g B 7 W (paired test S AAWIL, F
= =259 ik Jo| =
(composite score)E A sk HAX] i Hol= AR Qojzzo 4 =058 AR AT
Q]9Fo) o w7} A (anterior superior iliac spine; ASIS)o]| A
QF& = AR (medial malleolus) 712 9] A2 = A4Fs}I T
53 HAp=(FE+FIE+F 7> 100/(th 2] A o] x3) Al = o 2 3
o3 YBTE =439 rhSong 5, 2020).
Table 2, Physical characteristics of the participants
Physical characteristics Mean+SD
Sex Male
Age (yrs) 11.95+.78
Height (cm) 148.57+5.34
Weight (kg) 55.74+6.11
'BMI (kg/nr) 20.11+3.24
Body fat (%) 28.89+6.21
Leg length (cm) 82.95+2.91
'BMI; Body mass index
10F7t0] AMx| ot™st 25Z2a0| 255t EfEE Mo MIFEM 715X 22, #8, H7|sol ojxle g2t 115
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Muan County Y 2538w g4} U= A5 tjito=z
BSE &% Z213 A3 A, A5 tatzte] A4 54
o G o= }o] 11.95+0.78A), A1 148.57+5.34 cm,
Bz 55.74+6.11 kg, BMI 20.11+3.24 kg/n?, =9 2|9}
BZ 2889621 %, thE] Zo] 82.958291 emE =7 E 9l
CH(Table 2).

2. Az vh-g-4& % 7K Visual response speed test; VRST)

Table 37} At & &4 A3} 152 ¢ HA] = &
= A 20.04+4.653], &% T 209144528 2 G051 =
7F8HR A1 (p=.001), HF-SA|7HS S= A 781.86+177.37 s,
5§ 759.63£179.08 ms=  [FO5HA ©=EH AT
(p=006). 912 tta] 24 AT} 152 5o HA 4= &
o3 &5 A 203242273, &5 T 214142.198] 2 &F
A} 5] ‘ii_T_’(p<.001) HES A ZHS. = A 664.95496.03 ms,
5 650.45499.24 ms 2 -9 0}71] oh2 5| 9l thp<.001).

T’:o

28% vhe] 274 At 152 5 HA ALE K5
L5 A 20.54+£2.54, &5 T 22.04+2.253] 2 FAIE| QAL
(p<.001), HF-S A1 7FS 8-9]517A] &% A 655+75.89 ms, &

.00
E 5 635.68+80.39 msE THE=E| 2 th(p<.001).

Table 3. Effects of 10—week body stability exercise program on power and agility

Pre exercise

Post exercise

Factor(unit) t P
Mean+SD Mean+SD
Touch for 15 seconds 20.04+4.65 20.91+4.52 -4.091 001"
Upper extremity (time)

Reaction time (ms) 781.86+177.37 759.63+179.08 3.026 006"
Touch for 15 seconds .

Left Lower (time) 20.32+£2.27 21.41£2.19 -9.721 <.001
extremity .

Reaction time (ms) 664.95+96.03 650.45+99.24 5.022 <.001
Touch for 15 seconds .

Right Lower (time) 20.54+2.54 22.04+2.25 -11.773 <.001
extremity -

Reaction time (ms) 655+75.89 635.68+80.39 6.947 <.001

p<.001, “p<.01, "p<.05

3. 7153 329 H7HFunctional movement screen; FMS)

% 1.86+0.35 4(p 008)0.2 A7} 9ol5lA kA
o} 2y, DS FA2 *F % 5
1.59+0.50 8 (p=.162), HS 2+ %% il 1.73ﬂ:0.457§

= 1.64i0.497§(p=.492)# © o]} 2ol 7} UL

g oofdel, FAarh gk IL s &5 A
1.50£0.517, 1.59+£0.50%(p=.329), ASLR F2& &% A
1500518, &5 & 168i0.487§,(p=.104), TSPU &2
A 1.45£0.514, &5 3 1.59+0.507(p=.083), RS &
¢ A 1.59+0.504, &5 5 1.73+0.46 73 (p=.083) 2
gk Zpol= UAUAT 5 T A7t FFE Sk

[RARE

fl

AT 75 8
Z 10.86+1.174, &%

A FEE A Hp=.014).

o do 2

O
iR
[e)
L S
of| & Aol 771x] =2 & H4
5 11.8

1.86+0.99% 0 2 50|35}

=
kel
an
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Table 4. Effects of 10—week body stability exercise program on functional movement (unit: score)
Pre exercise Post exercise
Factor t p
Mean+SD Mean+SD
Deep squat 1.68+.48 1.59+.50 1.449 162
Hurdle step 1.73+.45 1.64+.49 .699 492
In-line lunge 1.50+.51 1.59+.50 -1.000 329
Shoulder mobility 1.50+.51 1.86+.35 -2.935 .008"™
Active straight leg raise 1.50+.51 1.68+.48 -1.702 .104
Trunk stability push-up 1.45+.51 1.59+.50 -1.821 083"
Rotary stability 1.59+.50 1.73+.46 -1.821 083"
Total score 10.86+1.17 11.68+.99 -2.673 014
“p<.01, "p<.05
4. XA #4958 H7KY-Balance test; YBT) A, &5 F 89.86+2.59F(p<.001), &3 A4e= &5 A
91.11+4.847, €% & 95.68+5.158 (p<.00) 2.2 §9J35}
BHUE A9 1057 BSE TS 53] YBT & 7 g4k
¥ 5 #¥58 s} of o] i3 ATH= Table 59 2
th Y& =4 Ay GBS T A 522746.15%, &% 5. | &EK(Vital capacity; VC) H7}
% 59.18+6.558 (p=.006), F7}1&& % 7 8291+3.714,
& F 86£3.28% (p<.001), FQHE-2 80.4144.55%], &5 U A4:9] 1037 BSE Z2 182 E3) VC ¥}
5 8743458 (p<.001), 53 Hoe 5 4 887445114, o] Ko tf3t Ax}= Table 63} 7‘1’/}. FVC9 H3l= 59
L5 T 93.41+5.038(p<.00) o2 {51 FAEH AR A &% A 1.66+0.16 ml, &5 & 1.76+0.17 m{ &2 TF
e A 57916774, &5 —? &= e (p<.001), FEVr 5 FEVH H3tE {-2)5HA

D
=
—_

% 54 43 E2 5 A 5T
14+6.578 (p<.001), F7}&-2 7 84.68+2.754, ¢
5 5 87.8242.8474(p<.001), HoHEH2 &5 7 83.9144.37

S5 A 1.832022 ml, &5

(p<.001).

Table 5. Effects of 10—week body stability exercise program on body balance

3 1.94+02 m( 2 FAFE QI TH

(unit: score)

Pre exercise

Post exercise

Factor Mean+SD Mean+SD ! P
Anterior (cm) 57.27+6.15 59.18+6.55 -3.060 .006™
Posteriolateral (cm) 82.91+3.71 86.00+3.28 -5.392 <.001"™
bet Posteriomedial (cm) 80.41+4.55 87.00+3.45 -8.569 <.001"™
Composite score 88.74+5.11 93.41+5.03 -9.683 <.001™"
Anterior (cm) 57.9146.77 60.14+6.57 -4.697 <.001™
. Posteriolateral (cm) 84.68+2.75 87.82+2.84 -6.789 <.001™
Raeht Posteriomedial (cm) 83.91+4.37 89.86+2.59 -6.165 <.001™
Composite score 91.11+4.84 95.68+5.15 -10.065 <.001™

"p<.001, "p<.01
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