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ABSTRACT

Effect of Functional Sensory Training on Physical Fitness,

Muscle Function and Balance Ability of Taekwondo Players

Park Sung-Jun
Advisor : Prof. Seo, Young-Hwan Ph.D.
Department of Physical Education,

Graduate School of Chosun University

The purpose of this study was to investigate the effect of functional
sensory training on the physical fitness, muscle function and balance ability
of the elite Taekwondo players, and the conclusions are as follows.

In relation to physical fitness, functional sensory training showed positive
changes in standing long jump, whole body reaction, and visual reaction. In
relation to muscle function, functional sensory training showed positive
changes in left and right lower extensor strength and extensor power, trunk
extensor and extensor power, left and right lower extremity flexor and flexor
power, and trunk flexor and flexor power. In relation to muscle function
activity, the functional sensory training’s dwihuryeochagi muscle activity was
positive changes observed in the gluteus medius of lower extremity, erector
spinae of the trunk, rectus femoris and calf muscles of the supporting foot
on the left, and gluteus medius of the lower extremity, erector spinae of the
trunk, and calf of the supporting foot on the right. In relation to balance
ability, functional sensory training showed positive changes in one-leg

standing pressure center of static balance ability and one-leg multidirectional
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of dynamic balance ability.

Summarizing the above results, functional sensory training has a positive
effect on the physical fitness, muscle function and balance ability of
Taekwondo players. If this program is applied to gyeorugi training, it is
thought that high performance can be demonstrated with the ability of the
body to respond appropriately to numerous variables that may occur in the

game situation.
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A AA A EAFLS <Table 1>3 2t}

Table 1. Physical Characteristics of Subjects (M£SD)
Group FSTG NFSTG CcGg
Division (n=9) (n=8) (n=8)
Age 16.33£1.11 17.50+.76 16.00+1.08
High(cm) 174.73+4.40 175.09+2.68 169.51+6.32
Weight(kg) 68.87+8.50 65.89+5.36 58.31+6.51
lean body mass(kg) 56.10+6.29 53.01+5.28 50.0315.56
Muscle mass(kg) 22.45+2.63 21.55+1.99 20.51£1.77

FSTG: 7157 #2F Edold Hd, NFSTG: W-7]54 27 Edeold Jd, CG: 54 g
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B. d74dxAk

2 AT daE =24 8tste] A|AlstH <Figure 1>3 2t}

Pre—design

|
Classification of

Subj|ects
e —test
FSTG NFSTG CG
(n=9) (n=8) (n=8)

12weeks Training

Post—test

Statistical Processing

Figure 1. Research Procedure
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C. 3T
HoAFoq ALge A= WHES <Table 2>0l AAE vle} 2o}
Table 2. Measurement item and tool
Division Measure Item Tools Model National
Height(cm) Manual general SAMHWA
kidney system
Weight(kg) Pansu-dong scale CAS
Physique Lean Bod
y
Mass(kg) Inbody 770
Muscle Mass Korea
(kg) Inbody 770
Inbody
Standing Broad FT-7700
Jump(cm)
. . Whole Body B
Physical Fitness Reaction(sec) ST-140
Visual .
Reaction(score) T - WALL fmm Germany
Lower Body
(N'm)
Muscle Function HUMAC NORM CSMI USA
Trunk
(N'm)
Musdle Activity Dwihuryeochagi Free EMG 1000 BTS Ttaly
(%MVIC)
Leg Standing
Static Pressure Center Pedo Scan AP1174 Germany
Balance (N/cm?)
Ability
Dynamic ~ ~vapility Limit Bio Rescue AP1153 France
(mm?)
— 16 —
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Figure 2. Isokinetic Muscular Function Measuring Tool
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b. & 4%
Hh4zel kA o+ SAE
EMG(BTS co. Italy)E A}&39tt<Figure 4>. FreeEMGY A=+S Ag-AgCl
Bl F2A ASS AFESt F Y S8 Y AR NS FE7
(amplifier) & AH 10M|2 FZxo g 2 S Ha, AoES u 7E
(patient unit)Z °]&%¥ % 16HE=Z
He dolHye FA4 B4 A2H
pointer) 2 =Alo] Ft},
FreeEMGoll A/l &8 %3+ MYOLAB(software, BTS co, Italy)4 3 E ] ool A
Aso 7 A7t Ak Fa¢ Y Z S 20~500HzE AA L] Ay BAHES A
A 2z T2 9 3
T8t Muscle activation(%6MVIC) @912 7| E3Adtt. 2= §32 B9&

<Table 3>, <Figure 3>3} Zi, o+ 4= Z47]++ <Figure 4> 2t}

Akt

P
T
PN

T

+59 A E A e RMS(root-mean-wqure) ak <

Table 3. Electromyogram Attached Site

Dwihuryeochagi

L-R Low body Channel. 3 LR Suppert Leg Channel. 3 Trunk Channel. 2

RF RF
. . RA
(Rectus Famoris) (Rectus Famoris) ,
(Rectus Abdomius)
BF BF
(Biceps Femoris) (Biceps Femoris)
ES
GM G (Erector Spinae)
(Gluteus Medius) (Gastrocnemius)

Total Channel. 8
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LT.RT
Gastrocnemius

Figure 3. Electromyogram Attached Site

Figure 4. Muscle Activity Measuring Tool
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dho] ¢tedl A8 =A37] 98] Pedoscan(Diers, Germany, 2018) 4B S A}

83} th<Figure 5>. DICAMZ & 188 o] g&3lo] A Asfd 7EHS

" =2

oo

Aa §AolA i AHleld 302 ek 3 W AVE s, wolete] Gelg
W oty

e ET ETIE

o2

DiCAM = 0| HAJE r EEFHZE])

Pedoscan 0.5m

Leg standing pressure center

Figure 5. Static Balance Measuring Tool
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b. 4 ¢ F

IAAES] T4 7 TEHS dolrry] ¢F vlo] 2w ~F(RM Ingenierie,
<Figure 6>. StAA 3SHA| %‘@% E‘%H’&"ﬂ’ﬂ g

5]
=
aQ
o]
(@)
e
et
>
=
ofo
Ot
o
32
£

Figure 6. Dynamic Balance Measuring Tool
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Table 4. Functional Sensor Training Program(0~6weeks)

Sortation Exercise Program Intensity Time
Warm 1. Walking HRR .
o 10 Min
“up 2. Dynamic Stretching 30-40%
1. Single Leg Plank 30sec
2. Later Squat 10reps
. ' 1RM
Maine 3. Single Leg Calf Raise 10reps 60-70% 4
E . 40 Min
XErc1se 4, Lunge Twist 12reps
3Set
5. Single Leg Dead Lift Over Head Press  7reps
6. Single Leg Later Jump 12reps
Cool 1. Walking HRR .
o 10 Min
~down o Form-rolling 30-40%

_24_
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Table 5. Functional Sensor Training Program(7~12weeks)

Sortation Exercise Program Intensity Time
Warm 1. Walking HRR .
o 10 Min
“up 2. Dynamic Stretching 30-40%
1. Single Leg Plank 40sec
2. Later Squat 14reps
1RM

Maine 3. Single Leg Calf Raise

12reps 60-70%

E . 40 Min
XErc1se 4, Lunge Twist l4reps
4Set
5. Single Leg Dead Lift Over Head Press 10reps
6. Single Leg Later Jump l4reps
Cool 1. Walking HRR .
o 10 Min
~down o Form-rolling 30-40%
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5. single leg deadleft over head press

6. single leg later jump

Figure 7. Functional Sensor Training Program
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1. Terrasensa 2. Water bag

Ienvoy

”

AifTrack Fatrghtu

designed wih Ulimeleinsisbiiye

3. Hydro vest Water bag 4. Blaze Pod

Figure 8. Functional Sensor Training Tool
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Table 6. Non-functional Sensor Training Program(0~6weeks)

Sortation Exercise Program Intensity Time
Warm 1. Walking HRR .
o 10 Min
“up 2. Dynamic Stretching 30-40%
1. Single Leg Plank 30sec
2. Later Squat 10reps
. . 1RM
Maine 3. Single Leg Calf Raise 10reps 60-70% .
. 40 Min
Exercise 4. Lunge Twist 12reps
3Set
5. Single Leg Dead Lift Over Head Press  Treps
6. Single Leg Later Jump 12reps
Cool 1. Walking HRR .
10 Min
~down o Form-rolling 30-40%
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Table 7. Non—functional Sensor Training Program(7-~12weeks)

Sortation Exercise Program Intensity Time
Warm 1. Walking HRR .
o 10 Min
“up 2. Dynamic Stretching 30-40%
1. Single Leg Plank 40sec
2. Later Squat 14reps
. . 1RM
Maine 3. Single Leg Calf Raise 12reps 60-70% 4
. 40 Min
Exercise 4. Lunge Twist l4reps
4Set
5. Single Leg Dead Lift Over Head Press 10reps
6. Single Leg Later Jump l4reps
Cool 1. Walking HRR .
10 Min
~down o Form-rolling 30-40%
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1. single leg plank

3. single leg calf raise 4. lunge twist

6. Single Leg Later Jump

Figure 9. Non-functional Sensor Training Program
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F. Zt5 A4 2 ¥4

B o Foa] A& 27 E SPSS ver. 2609 4 TR WS o] &3] EA
dom I FAAQ] WHE AASHE v 2t

[e}
o AYH 2 v % FdeY
(standard deviation: SD)& #AAstG o, RE EAA G tha Fora()S
052 A3 3A )

7 Ad W AR 2 7 2 FAsd e Wes A dake AL

i

< d(paired samples t-test)& AA|stF o ZF A ok
S 9sto] ol YW EEA (two-way ANOVA)S A A st detke
EbytS A$ AL S A Z=(Scheffe)S E& == +4E3sk5 )

)

X

fol
_V‘_II
N
-
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A AH

L A= EEH 719 A3}

A FAeke] AzxtgdEeE ¥ 7] W3t 23= <Table 8>3 <Figure 10> AAlH

ZF e ol AP AR SRR A AdE FSTG<ODAA o d w3}
7F Utk ow, NFSTG(p>.05)¢F CG(p>.05)o = Fog Wst7F vevA] &

Table 8. Change of Standing Broad Jump (M+£SD)
Paired Samples T-test Two-way ANOVA
Sortation Group
Pre-test Post-test D B% D
FSTG 221.29 2118 005" Group 2.66 689
. +7.24 896
Standing
Broad
NFSTG 22083 2221 303 Time 0.82 037
Jump +8.36 9,08
(cm)
227.00 22544 .
CG 1400 1367 364 TxG 0.69 011

TxG: TimexGroup, *p<.05, **p<.01
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STANDING BROAD JUMP

227.18

|
- 22129
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220.88

|
| [2227
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I

22
22544

cG |

217 218 219 220 221 222 223 224 225 226 227 2.

~

8

8 Pre-test ®Post-test

Figure 10. Change of Standing Broad Jump
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Al Heke] Al bkg W3t Aabs= <Table 9>9F <Figure 11>l AAE vle} 2t}

Table 9. Change of Whole Body Reaction

A NSuE t-74 A7E FSTG(p<.01)$ NFSTG(p<.01)
Go3 Mmalrr velhg o, CG(p>.05) 4= G298k wslrt vERA
A 7+ oldW R Ax= F a3 A7](p<001), AZ 28 a3 Al7]x

skt

(MxSD)

Paired Samples T-test

Two-way ANOVA

Sortation Group
Pre-test  Post-test D B% D
FSTG 24+.04 27+.03 .008™ Group 12.5 663
Whole Body
Reaction NFSTG 25%.05 2704 003 Time 8.00 0007
(1/1000sec)
CG 24+.03 24102 537 TxG 0.00 .005™
TxG: TimexGroup, **p<.01, **xp<.001
WHOLE BODY REACTION
FSTG _
|
NFSTG | .
B |
. e

0.225 023 0.235 0.24 0.245 0.25 0.255

1 Pre-test W Post-test

0.265 0.27 0.275

Figure 11. Change of Whole Body Reaction
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in)
o

= <Table 10>3 <Figure 12>l A|A)€ v}e} 2o},

t-A4 A3+ FSTG(p<.01)¢+ NFSTG(p<.01)
frolgt "yt velgon, CGp>.05)o s F2d wsrt yelhs gl
= A= F &3 A 71(p<0l), HFagg 53 A7) xH

SNy~ N
T

SH(p<ODlA el a7 HERRt

Table 10. Change of Visual Reaction (M+SD)
) Paired Samples T-test Two-way ANOVA
Sortation Group
Pre-test Post-test D B% D
49.08 51.24 -
FSTG 40D 400 004 Group 4.40 107
Visual
. 49.82 50.54 - . -
Reaction NEFSTG 373 414 .003 Time 1.45 .001
(1/1000sec)
46.56 46.43 "
CG £300 905 728 TxG 0.28 .002
TxG: TimexGroup, **p<.01
VISUAL REACTION
e [
B ]
[ R
B
- e |
I
44 45 46 47 48 49 50 51 52

3 Pre-test mPost-test

Figure 12. Change of Visual Reaction
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B. 2 7%

1. 3A A= Ws

>

A Heke] skx 2128 W3 ZAyE <Table 11>3 <Figure 13>, <Figure
14>0f AAIE npef 2

ZF {5 shA] AlEE o] APdARE SRR A A= FSTG(p<.01)
ANA Feolgk Waly7l Yelst e NFSTG(p>.05)9 CG(p>.05)d e Fold W
sh7b bR eFskar, 7 Je b oldWEEA A= F &3 A7 (p<0),
A g gt A7IxFASE (<o Fod a3krh dERyt
ZF A Wl 95 shAl Al o] AR AR g3 -3 A= FSTG(p<.01)

feld Mt Uekon, NFSTG(p> 0509 CG(p> 05 x fold

sh7b vEbRA eFSkar, 7 Ju 1 oldW A A= 5 &3 A7](p<0l),
A5 Ag a3 A7 xFAH(p< 00D A A F23 &3 ey

-~

Table 11. Change of Low Body Extensor Muscle Power (M+£SD)
Paired Samples T-test Two-way ANOVA
Sortation Group
Pre-test  Post-test D B% D
FSTG 233.32 24221 .003* Group 3.81 313

+25.19 2617

250.79 250.32 .
Left NFSTG A0 64 A5 189 Time -0.19 006

Low Body 26402 26416 5
Extensor CG 439,97 3918 352 TxG 0.05 .001
Muscle Power 238.67 250.73
FSTG .003 Group 5.05 433
(Nm) £19.86 +14.41
Right NFSTG 2568 25749 241 Time 0.27 002"

+50.52 150.76

. %059  259.86 )
CG imgs 43233 457 TG 0.28 000

TxG: TimexGroup, **p<.01, ***p<.001
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LOW BODY EXTENSOR MUSCLE POWER
(LEFT)

FSTG

NFSTG

cG
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W Pre-test M Post-test

2

233.32
24221

250.79
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[ae]
2
(=]
[a8]

264.16

. !

=~

Figure 13. Change of Low Body Extensor Muscle Power (Left)

LOW BODY EXTENSOR MUSCLE POWER
(RIGHT)

FSTG
NFSTG

G

225 230 235 240 245 250 255 260

N Pre-test M Post-test

2

238.67
250.79

| 256.8
1257.49

260.59
259.86

o

Figure 14. Change of Low Body Extensor Muscle Power (Right)

_37_

(“)Collection @ chosun



A kel AzF A2y M3 AxE <Table 12>9 <Figure 15> #| Al vl

ZE A ol ARE A AAARS QSRR -3 Ao FSTG(p<.05)0l
Ao W vEhs o, NFSTG(p>.05)¢F CG(p>.05) A= 23k w3t
7b deubA eekar, ZF e 3 o] ARFEA Ade F a3 Jd(p<05), Al
71(p<.05), dE2g &3 AZIxJ S (p<OoD A fFolgh axrt vebgeh F ol
gk A3 S5 (Scheffe) 23 FSTGSE CGolAl frolgh xfol7k vebon, 7]s

4 A Edeldol vl 754 7 Edleldr Y ¥ a3t das dERdTh

Table 12. Change of Trunk Extensor Muscle Power (M=£SD)
Sortati G Paired Samples T-test Two-way ANOVA T
ortation roup Pre-test  Post-test D 8% D bhoc
a 42924 573.92 ; .
Trunk FSTG 45812 +09.80 019 Group 3371 010 ayc
Extensor b 420.01 418.33
NFTG ' ’ 729 Time  -0.40 015"
Muscle Power £74.24 £73.53
(Nm) G 40273 40193 .100 TG  -020  .003" c(a

+80.51 +80.52
TxG: TimexGroup, *p<.05, #*+p<.01

TRUNK EXTENSOR MUSCLE POWER

e | 42924
- T 57392
- _[ Tee— 420.01
T 41833
. . B | 40273
| 401.83

0 100 200 300 400 500 600 700

i Pre-test ®Post-test

Figure 15. Change of Trunk Extensor Muscle Power
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Sx Zode Mg

A Here]l A F8 W3 ZAyE= <Table 13>3 <Figure 16>, <Figure
17>l AAE vpe} 2o

ZF Hd W #5 oA 2o ARARE SR E 314 A3 FSTG(p<.01)
¢ NFSTG(p<.09)ellA ol gk W3tk yettom, CGp>.00)ol = Fod ¥
Sh7F YERHA] ekl ZF Fak 1P oW A AvE 7 &3 A7(p<0]), FE
28 &3 A7 F S (p< oDl A ol 37 YR

Z AE W 5 A F2EY ARARS giexE t-H3d Ads
FSTG(p<.01)2} NFSTG(p<.05) A F<9e W7t vely o, CG(p>.05) 0 A
= Foe WErE vebbA @okar, 7 Hw F oW ERA Ades £ a2

AZ1(p<0D), 528 &3k A7 (p<OD A Fo7 a3t YEbs

Table 13. Change of Low Body Flexor Muscle Power (M=SD)
Paired Samples T-test Two-way ANOVA
Sortation Group
Pre-test  Post-test D 8% D
124.14 134.26 -
FSTG 9035 +19.44 007 Group 8.15 433
) 134.28 135.68 . . .
Left NFSTG 99,39 £92.06 015 Time 1.04 .001
Low Body 14278 142.93
CG ‘ ’ 656 TG 0.11 .001™
Flexor Muscle +22.06 +22.02
Power . 133.1 142.41 -
o) FSTG 015 £90.69 003 Group 6.99 45
. 143.03 144.38 ; . -
Right NFSTG 985 3004 .038 Time 0.94 .004

15455 15406
G 551 41596 3901 TxG 032 001

TxG: TimexGroup, *p<.05, #*+p<.01
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LOW BODY FLEXOR MUSCLE POWER
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Figure 16. Change of Low Body Flexor Muscle Power (Left)

LOW BODY FLEXOR MUSCLE POWER
(RIGHT)
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NFSTG

CcG
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@ Pre-test ® Post-test

Figure 17. Change of Low Body Flexor Muscle Power (Right)
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4. Az =49 W3t

Al A A7 ZF28 W3 A3E <Table 14>¢ <Figure 18> A|A| € w}
o} bt}

ZF el ARE 228 ARARS SRR -3 A= FSTG(p<.05)%
NFSTG(p<.05)ll A &8k W37t veston, CG(p>.05)o0A4= #2o3 W37t
UERA] Fokar, 72 Hek 3P o] WA Ane F gy A7(p<0b), FE A

€ 23 AVIXHE(p<ODANA Fol gk Z37h vERsiT

Table 14. Change of Trunk Flexor Muscle Power (M=£SD)
) Paired Samples T-test Two-way ANOVA
Sortation Group
Pre-test Post-test D B% D
260.67 349.71
Trunk FSTG 56,08 7141 013% Group 34.16 478
Flexor Muscle 290.75 294.84 .
Power NFSTG +42.39 1833 043% Time 1.41 017%
(Nm) G 274.69 273.78 963 T<G 033 0075

+64.22 +68.24
TxG: TimexGroup, *p<.05, **p<.01

TRUNK FLEXOR MUSCLE POWER

B | 26067
B ] 34971
NFSTG - I [290.75 |
~ITT—— 29484
- i 27469
TN (27378
0 50 100 150 200 250 300 350 400

1 Pre-test MWPost-test

Figure 18. Change of Trunk Flexor Muscle Power
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A A A3 e 2 X & FAE WE Ay <Table 15>9)
<Figure 19>°] AA¥ uv}¢} 2ok,

7 A W AFEA7] 2 @ S+ AR AAANE dSEE A4
A= BFY FSTG(p<05)o A f2& Ws7h el on GO FSTG(p<.05)°]
A felst Wb debta 2 Je 7 o) Am @R AvE BRY F A A
N p<0D)el A Frefg Z37 vetskon, GO F 53 A7(p<0b), FEA&
3 A7 (P05 A ol gk F 3T Ve

1

i

Table 15. Change of Low Body Muscle Activation(Kicking-foot) (M£SD)
Kicking G Paired Samples T-test Two-way ANOVA
—foot roup Pre-test Post-test D B% D
364.3 364.99
FSTG L6398 +162.96 .289 Group 0.19 153
532.3 532.73 .
RF NFSTG 193413 493496 127 Time 0.08 124
583.19 583.21
CG £20604  £996.34 896 TxG 0.00 522
FSTG 38238 3843 012" Group 0.50 874

7742 7742

Low Body
o 373.98 374.28 . .
Muscle Activation BF NFSTG 7735 7783 723 Time 0.08 028
(%MVIC)

36558 36578
ca 5022 +4978 WO TxG 0.05 086

531.56 533.19
FSTG L3573 +136.27 01 Group 0.31 99

522.15 522.99 . -
G  NFSTG L7035 +270.43 127 Time 0.16 .001

. 5389  539.08 *
G s117 9613 255 TG 0.03 016

RE: Rectus Femoris, BF: Biceps Femoris, G: Gastrocnemius, TxG: TimexGroup, *p<.05, **p<.01
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LOW BODY MUSCLE ACTIVATION
(KICKING-FOOT)
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Figure 19. Change of Low Body Muscle Activation (Kicking—foot)
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b. AA &

A FJee Heeay] AR A 2 FAE st A= <Table 16>3

<Figure 20>°l #|A]%¥ w}e} 72t}

2 A W A5 AR skA o FAES AP AR WS E

A= G FSTG(p<.0DAA st wishyt vepwa 72 Ja 1 o
A A= BFY F a3 A7 (p<05)olA #F2d a3 JERg e, G

A48 73 A ARP<05)01A ol F wAIL e

Table 16. Change of Low Body Muscle Activation(Support-foot) (M£SD)
Support G Paired Samples T-test Two-way ANOVA
roup
~foot Pre-test Post-test D 8% D
243.36 244.1
FSTG 103,05 05,38 489 Group 0.30 225
276.96 2773 .
RF NFESTG 15456 15159 666 Time 0.12 A27
209.79 210.05
CG 677 6731 808 =G 0.12 927
95.89 111.52
FSTG 33 44 43651 288 Group 16.30 575
Low Body
Muscle Activation BF NFSTG Jlr(;égi }rggég 481 Time 0.16 306
(%MVIC)
121.81 121.68
CG 4446 4500 683 =G 0.11 34
333.82 33549
FSTG 8739 48716 005 Group 0.50 923
330.71 330.75 .
G NFSTG L0095 9170 962 Time 0.01 087
CG 31845 318.33 397 =G -0.04 035"

7873 17845

RF: Rectus Femoris, BF: Biceps Femoris, G: Gastrocnemius, TxG: TimexGroup, *p<.05
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LOW BODY MUSCLE ACTIVATION
(SUPPORT-FOOT)
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Figure 20. Change of Low Body Muscle Activation (Support—foot)
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<Figure 21>°l AAl¥ wpe} 2o},

ZF /el AFEA) 2k % A 2 24
A= ESO FSTG(p<.05)l A f2) g w8t}
B A= ESY F gy A7|(p<0l), FE
b & 37F VERs

H

(o)

Ho
o

Table 17. Change of Trunk Muscle Activation(Kicking-foot)

(M=SD)

Kicking Grom Paired Samples T-test Two-way ANOVA

~foot Pre-test Post-test D B% D
FSTG ol T 56 Gowp 051 171

RA NFSTG D0 SRR 063 Time 0.16 301

;:::i SO S ) o4 TG 025 154
iﬁiﬁg FSTG A0 ié%% 05 Growp 124 845
ES NFSTG 0% ZOU 081 Time 0.37 002"
R A T*G 0.10 019°

RA: Rectus Abdominis, ES: Erector Spinae, TxG: TimexGroup, *p<.05, #*p<.01
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TRUNK MUSCLE ACTIVATION
(KICKING-FOOT)
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Figure 21. Change of Trunk Muscle Activation (Kicking-foot)
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b. A A

A R JA35HA7] R H T A7 2 A= WSt A= <Table 18>}
<Figure 22>°l #A|A]¥ wpe} 7t}

ZE Jd o S5 A7) AR A 2 G APARS S EE -HA

w2 olgwgE A Avke RAS F EH A7) (p<,
He(p<OoDelA Foldt ax7t velwa ESsel = &3 A7](p<0l), F3528
a3 A7 FHp<ODAA froldk 37 et

Table 18. Change of Trunk Muscle Activation(Support-foot) (M+£SD)
Support Grou Paired Samples T-test Two-way ANOVA
~foot Pre-test Post-test D B% D
25091 251.48
FSTG 10385 0091 526 Group 0.23 433
335.81 336.5 .
RA NFSTG 4810 VIR 063 Time 0.21 .001
Trunk 274.43 27396
Muscle CG 47394 YRR 64 TxG 0.17 .001
Activation %1.66 263.42 .
(SMVIC) FSTG 1103 113 013 Group 0.67 45
ES NFSTG %46;232 3212{; 038" Time 0.26 .004*
CG 2126 25751 391 TxG 0.10 .001*

+80.18 +79.99

RA: Rectus Abdominis, ES: Erector Spinae, TxG: TimexGroup, *p<.05, #*p<.01
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TRUNK MUSCLE ACTIVATION
(SUPPORT-FOOT)
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Figure 22. Change of Trunk Muscle Activation (Support—foot)
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vebwtth febel g AFS3 5 (Scheffe)d ¥ FSTGH NFSTGOl A 9] g
Apol7b yEkskew, 7lsA 37 Edeldel v YlsA 7 Ede]
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2 S w5 dEdE 4 ARdAY dEeRE A Ads
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Table 19. Change of Static Balance

(M=SD)

Paired Samples T-test

Two-way ANOVA

Sortation Group p-hoc
Pre-test Post-test D B% D
FSTG' f‘iﬁ fg? 019°  Group 3267 028 a>b
b
Left NFTG 322 igfl) 007 Time 1822 .002"
c 2.9 3.03 .
Static Balance CG 48 58 761 TxG 168  .046 b<{a
2
(N/em’) FSTG f(ﬁ ffé 07 Group 1067 189
Right NFSTG +2§7 322 018" Time 679 .004"
2.8 2.8 .
CG o7 £3 879 TG -035 044
TxG: TimexGroup, *p<.05, **p<.01
STATIC BALANCE
(LEFT)
. | ee—
S
BN
NFSTG )
B
G e
———— ]
0 05 1 15 2 25 3 35 4 45

@ Pre-test ® Post-test

Figure 23. Change of Static Balance (Left)
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Figure 24. Change of Static Balance (Right)
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2. 4 ¢¥¢ Ws

Al FAde] 4wy i ek WSt Aik= <Table 20>3 <Figure 25>,

<Figure 26> A|A]% wv}

zZF HJd W #35 3
FSTG(p<.05)2} NFSTG(p<.0D)el
= o Wsh yeiuA 2%k
A (p<.05),
LERSE T

7o 0 5 w03y

el <l
FSTG(p<.05)9k NFSTG(p<.05)°llA 23 3}
ozt

= fol@ Wast et e

>,
Ho
Lo,
rot
E
e
N

ar,
A71(p<01), FE28 &7 A7)

SEE t-AA A=
yelow CG(p>.05)00 A

A 71 (p<0D), B35 =8 &3} Al 7]X@E‘r(p<.05)°ﬂ*1 ok ot vErs

Table 20. Change of Dynamic Balance

(M=SD)

Paired Samples T-test

Two-way ANOVA

Sortation Grou
b Pre-test Post-test D B% D
173533 1775.44
FSTG 580,03 +56R.8 005 Group 2.31 67
Left NFSTG gggzg 12;2%; 28 Time 0.62 005"
Dynamic CG }57212 é)l 1;22 é; 957 TxG -0.02 018"
Balance
, 2061 2115 »
(mm?) FSTG 336,08 30470 .002 Group 2.62 853
Right NFSTG iég?g ?83%%;? .003™ Time 2.04 028"
CG 226338 223563 348 TxG -1.23 007"

7038 +693.85

TxG: TimexGroup, *p<.05, **p<.01

_53_

Collection @ chosun



FSTG
NFSTG

cG

1600

FSTG
NFSTG

G

1900

(“)Collection @ chosun

DYNAMIC BALANCE
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Figure 25. Change of Dynamic Balance (Left)
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Figure 26. Change of Dynamic Balance (Right)
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