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Functional Movement Evaluation, Body Balance, Vital Capacity
Effects after a 10-week Body Stabilization Program for Elementary
School

Yang-Hoon-Kang', Chul-Seung-Kim®
"Department of Physical Therapy, Mokpo Science University
"Department of Clinical Laboratory Science, Mokpo Science University
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£ 8| BHsto] AdEre B9, 78 A4S P’E F e 5 B9 9 5 ARE ATotA AAsH). A1z
W& s H7 A3t Q3 9ol fostA S, BHEAIZEe] -9l Al ©EEUTHpL.001). 715 A9 Bt
28 242 2% A 10.83+0.12, 25 ¥ 12. o9+o 9002 FoJ5tA F7HITHp<.001). AAl #38 59 H7} L&
9o 2% A 85.8745.75, 25 ¥ 87.78+6.03°% S-95H| Z7HAtHp<.001). HEF 24 28 Z lc@l*é HEg2
€5 A 1.53+£0.23 25 T 1.7640.19, 1232 &5 A 1.74+0.39 &5 T 1.93+0.242 %5 Fof {3514 &5}
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Abstract This study aimed to see how the Body Stability Exercise (BSE) program can prevent injuries and
improve performance for elementary school soccer players. A 10-week BSE program was conducted on
23 soccer players at Mokpo Y Elementary Soccer School. The results of changes in Visual Response
Speed Test (VRST), Functional Movement Screen (FMS), Body Balance Ability Evaluation (Y-Balance Test,
YBT), and Vital Capacity (VC) were observed, compared, and analyzed to provide follow-up management
and training data that can be used to reduce injuries and improve performance. After VRST training,
strength and agility increased significantly and reaction time significantly shortened (p<{.001). The total
score of FMS evaluation increased from 10.83+0.12 before training to 12.094£0.90 after training, which
was statistically significant (p<{.001). YBT significantly increased from 85.87+5.75 before training to
87.78+6.03 after training (p<.001). Among the VC tests, FVC significantly increased from 1.53+0.23
before training to 1.76+0.19 after training, and FEV1.0 increased from 1.74+0.39 before training to
1.93+0.24 after training(p<.001). After the 10-week BSE, improved speed, agility, FMS, Y-Balance, and VC
were observed. In conclusion, the BSE program can prevent or reduce injuries and improve performance
while playing soccer.

Keywords : Body Stability Exercise, Visual Response Speed Test, Functional Movement Screen, Y-Balance
Test, Vital Vapacity
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HollA TS vHEH o R AMESto R AgRlETt A
o o Wol I & 4 Urkal BFcH11,12].

4 ot 3718 2 9o 89 E8E &
Z5l7] 9t AlA] st 25(Body Stability Exercise,
BSE)°] FasttH13]. #52 &% Q] P57} o]Fof
AR god, T oIS EH4FARI 50| 55
o FAFZ PIA HEF2Y AFREA| Hxgt w27}
Agste], M2 739 o7t EAE & Sl o]
23t 559 242 BE 75A FAY g F=
ButH14]. &5 s Foj8Rl o, d=, 26t
9] ghdof vjZ(abdominal muscle), o] &
Z(paraspinal muscle), &7]X(gluteal muscle), $9}&
Holl= 7k29K(diaphragm), oFi&wole IR7|AS
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(pelvic floor muscle), ¥t (hip girdle)?] Z8E0]
WA FHE AT 23S F= 598 Bugichi5,16].
olfd B8 &2 ARY RE A} /o] TSt
Zo& Y7t B2 24Y uritt $4E& Folar
(171, Z=ol el #3Z FAsk AAE 241, 4
ARG Al g, RgAHor FRol= FTh Y
F1} 715& FAsk=T F85IHH18].

AR FF2 LurEel 5ol 283t
Algst=t] EHol, AAE BY AEHE fA5H
[19], vF= QoA A1419] F4lS FAI5kL, HItE
730l ¥kSste] w9 AAE Fdsl= ol Et
3, A ZAAA BE AAE 7553
[40]1, 493 7154 59 A= DYsith
FTH20].
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|7t 211, E3] §4d S74S5E 5 3 A9 40%
olite] B4 B7t vy & HFEe] o5 YAET,
AE, FEAd Bu3(7,32-35], f4E A71Y
STASTE 504 A7 F tHE AX =9} H|W A
£ Bl 9 B9 A744do] +£11[36,371, A7 &
9] B APt FAERl FUkeHEA, A7 5 &
3% FAUE 5] ofgA =i A=, G710l
ootz HE&o| AAsHA =W, F71go] HojR|il, E=
o= ol& Al7]ol §7E& 1Rt A7 238l °l
o, B WAk, 7 59 S Aol f4d
ESTAFES 5 AAAS 25 =2 TO3Ho| & I Qg3
, O1F B3l Aol =5l AH 7] F T4 AF
Aasta 7180l Y EE EuFTH39]. 1Y,
3oz BSES] Ao #Yt d+e B
sl 412 &7 HEe 59 v A5 We
o] &51a1[40], F4E S Aol digh A= JA| F
3t AAoltt. oo, & 4459 BSEE AAHCRE
44 71ZF AAIE Boll B oete], A718S Ad
gt g A 5 e mEIFo] A4s] st
£ dtolMe 2580 SFAFE YR 1053
BSEE &9l 471 ¥ BT 582 T sl A2
W& =4 (Visual Response Speed Test, VRST),
FMS, A1A 49 525 7KY-Balance Test, YBT), Hl&
Hvital capacity, VO& 714 4 e T2 IHS
AA] T AA| EYEEY] gRY o HiE SAFT) oo, S+
of Hast AP Ayt A7 P A £ e =R
J99] aaE AFolL, 25 ARE AFste o]
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Jenix, Korea)E ©|-835l91 AZE A&FR|4(Body
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Table 1. General characteristics of participants

(N=23)

Characteristics Value
Age 11.74+£0.45
Height(cm) 157.27+5.24
Weight(kg) 58.34+4.39
'BMI(kg/m? 20.17+3.14
Body fat(%) 31.48+4.34
Leg length(cm) 90.39+5.61

"'p<0.001, 'BMI: Body Mass Index

o]

SE7} &3-414=2] VRST, FMS, YBT, VC
ZARSE] 98], BE HAAlA 209
WS HHESlo] VRST, FMS, YBT, VC 87K}
9 Agat w8 5 iR HUE HAlsk, 105
7 BSEZR 0] Uty &5 & 7} 523 H4E &7
SALL} g oAl Aol gt
ZE3F 259 27 W a1 R 52 AWt
3, 2379 ALoA MJAFE 3ol &AF FAXE
Zgotal 2 RS 2FoFtHFig. 1).
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Fig. 1. Agreement form before to application of the
program
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2.3 AT AL EH

ERA Y 2580 SHA4ES BSEE Al¥EE,
PFHOF o] 11.74+0.45, AF 157.27+5.24, &
2A 58.34+4.39, BMI 20.17+3.14, 9] AHrEx
31.48+4.34, t}2] Z0] 90.39+5.61 2 EAS Bt
(Table 1).

2.4 BSE H7} ditH

BSE2 McGill#+ Karpowicz[42]12} Song &l411°]
9Jsf AAE BSEE 4851 107H4] B2 Fdst
ot WUREES A WA, W 7SE7(Curi-up). F
A vl2 9] matE Il E7](Dead Bug). Al ¥
A, vl2 +9 & E£7|(Supine bridge). 4 WA, 4o
Z 9 5 E7](Sidelying Bridge). tf4l HA|, 4=
2 9] 56 =71(Prone Bridge). oA WA, 2 &
4= 2%5(Abdominal Bracing). 4% WA, vt 7]7]
AAolA watz Fehe] £71(Quadruped). o5 WA,
uk 717] ZAOA w2 Eo] &3 "ohE|2 ALY
18]7](Modified Quadruped). o}& ®4], 4= +¢
W22 gohe] £7](Swimming). € WA, =8 ¢
Ze 2 g £7](Modified Swimming)9l 42t &
& 1224 FABHES AASHIH 3 54T 1034
vHESto] & 2~3A4|E 5% AAISHAL, 13] A =5

279 F4] AIZhE Fol AAJSt9). BSE dolE=es A
¥ 45 T 25 AAYE ELHH sto] dol=E =
Aot ¥ F 1057, = 33, 3087 AAI5H
T, BSE m213 A8 A 5E70) ZHLE A7k %
I 52 AASHITH41].
25 SHF= U S

2 <d¥+= BSEVF SFA449 VRST, EMS,
Y-Balance, VC A|X= JFS AnE7] 8] ZE 1
YR A =273 F-8A VRST, FMS, Y-Balance,

5 MEHIIE AAEk, 10579] BSES AAIEH,
L2 HA F &5 A, & v BriskicH4LL

2.5.1 VRST Ho} 4t

VRSTE &3t 21E, B} 4173 59 547
3T 5 Ae A

At o)
Fa’é“

Edo|Z EZE=(BlazePod, Play
coyotta Ltd., Thailand)& Ar&-sto] H7Hgict &7 ¥
A} 25 (Flash Reflex Exercise, FRX)& 7|4¥FO 2 WA}
A7 9 S8ES s dEskE 4 Aotk A

43

g 53] VRST S5} AH419] 7152 st
I & Sl & FtolAl= BSE F VRST 28 3}
Tol 4 AulE 2-gsto] B7RI. o] gl &4l
Eolod HASH= WAog 152 59 EAF 359t

=

15% 59 g8k A0 o Az B Az uES
of that uhe Si%ok Aol ofat uhe AZke Skl &
2 Qlek. o) 2L Aue e fAT Ald =

AR BLA S| Astol AA7} BAE S
OLEHAL, Theke A AeolN FEE HAHE. 33 &
slo] B AVgstol WAL,

2.5.2 FMS &7} g4t

FMS= Cook 14319 A5 Farsto] AP=HAC
H, AAE Yl #8& Z7HFunctional Movement
Screen Test Kit, Functional Movement Systems
Inc, USA)E AR&FTE FMS B7FRMES ZA 2708 H
7|(Deep Squat, DY), 31& A 7|(Hurdle Step, HP),
AA YolA9] AA|(In-Line Lunge, IL), °17 o4
(Shoulder Mobility, SM), 554 H tg] £87]
(Active Straight Leg Raise, ASLR). B85 P84 T
&3 7](Trunk Stability Push-Up, TSPU), 3J&otA4
(Rotary Stability, ROZHA & 7714 87} FES 74
P} B AFoAE 253k &7 237 diAo R Bt
WS S0 AU, 9B LERS Bt HlA
Ex 7|20 et A%RE AAFAL, 2F dafolA
7F AA U2 ASE 71EYH 97 59 03RH
3-7IA 9] A7t o, B7t FEuit 83 E= VI
A= sto] FpE Folstairt43,44]. FMSY] A
E=20] 92(04), & £ 511 E3H1A), =&

Aot Elskr] LF2H), FEe 52 I
BRoE F 218 ol 0~3%89] <9 J==& 37} 7
&S APt FMS-kitE Aot SRl FMS &4
o] FL=E &ol7] 98l 38 54 WU 183
Aol AL, HAS] A7k 3789 BIEA}F 2782 BTt
Al AARE PEshEA B7lskal FMSE d5elsich 2
o] A= gHE fIste] 1782 FERt 7153 540
7HSE 31900, 57 F 539 U8 oAl AR
AEE AP & PrHcH4L

tlo l‘l[‘ m[o

=

[Ho
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YBT B7Hs AAEdst B gste SAol 4
ARG % Qi Mol B Aol A ShL 7 2398
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27} 33] 4 WS APtk S Al ”“é’g ‘31 5
e 4 Aol Tl A9 AR AAR EoteA
FEohe 49 181l o] gof] gAY, dig U= A=
As-ole T2 5

Y-Balance H7F=  %Z(anterior), FU4EH
(posteriomedial), F7F(posteriolateral)®] F+A&

X ot g2 189 v Zol(limb length)E 384
£ FS FeE T 100 Hol FF dAs
(composite score)2 4. @A ] thEfdol=
QQorgdgm7FA|(anterior superior iliac spine, ASIS)
oA FZEARH (medial malleolus)7HA9] A& A3
o E34(Composite =(Anterior +
Posteriomedial + Posteriolateral)x 100/(3Limb
Length) A1 o]-&3 B7I3cH41].

Score)

2.5.4 VC %o} qid
BSE & - AH&H Forced vital capacity, FVC)
I} A7t 2K Forced expiratory volume in time,
FEVI) % 12HFEV1L0)E S FVCE £4-A%F
T4 oA AT =8-S F 7]“—"} gk wEA FHd
=% AARRE g JATA &
7@‘2&4% m2 ZAstrt. FEVio& %X—q'-*]?l’
Al HdiEs AANA =84 g% A F 1
&Holt}. 5% E}H" mE A5kt ZF £
FTEO 5 A, T P AR FEFCHYS]

2.5.5 Xt=x{|

E oA AojA Ak7E= SPSS 21.0 for Window
BA 29 B9 71&BAE o8t B BE
HAE AR, A A8 *lﬁﬂé*itk S Tt
3 AAPYst-Foll TE WSS &5 A, &5 ¥
BIIE AGsk] Asl 24 A e B ¢ A%
(paired t-test) S AA I, TAF FJ542L2 ¢=0.05

2 44t

w

21t

3.1 BSE & VRST H3} QA

ZAGoA A5t 1057 BSEZF VRSTO] T4 o
ol tigt Y= Table 29} 2ot ©o] 152 52t X
45 o= A 18.65+4.253], &5 & 19.74+4.323]

2 Y FFA(pC.001), WA 25 A
821.87+190.61 ms, +& & 773.13£179.50 msZ
HEgAIZto] F-9J5HA| ZorAtHpd.001). 9% 9] 15
2 B¢ HA 35 25 A 20.304£2.673), &5 ¥
21.69+2.463 & 5t S713aL(p<.001), §H&-AIZE
2 8% A 663.22493.19 ms, 5 F 624.48+89.53
ms=Z §ESAIZI] FoloHAl Zobxlthp.001). 2E2%
thE]9] 15% Bt EA] 3 25 A 21.30+2.303],
25 T 22.74+2.543|2 vqo}ﬂl S7Fa(p<.001),
Q2% o] MRSAIZRE 25 A 659.22+88.21 ms, &
5 B 624.56+84.50 msZ WFSA7o] f-oJ51A Fot
HHp<.001).

Table 2. Effect of 10-week Body Stability Exercise
Program on Power and Agility
(unit: time, ms)

Pretest Postest
Variables ; »
Mean+SD | Mean+SD
Touch for 15| 18.65 19.74
Upper seconds +4.25 1432 -6.146 | 0.000
extrem R - 821 87 773 13
ity eaction . )
Time | £190.61 | +179.50 | %70 | 000
Left |Touch for 15| 20.30 21.69 | _
Lower | seconds +2.67 +2.46 6.459 | 0.000
extrem | Reaction 663.22 | 624.48
ity Time +93.19 | +809.53 | 7791 | 0.000
Right Touch for 15| 21.30 22.74 | _
Lower | seconds +2.30 +£2.54 5.927 | 0.000
extrem| Reaction 659.22 624.56
ity Time +88.21 +84.50 6.379 | 0.000
™ p<.o01

3.2 BSE & FMS 3} 4

:—‘M 9] 1053t BSEE 53l 7154 2349
% oj¥= Table 34 7‘3} DS B&2
1.65+£0.59%, &% ¥ 1.87+0.3%(p=.022), 1L
= A 1.52+0.514, 1.69+O 47%8(p=.043), SM &%
2 5 A 1.69£0474, &5 F 1.87+0.344
(p=.043), TSPUE &% @ 1.171£0.39d, 25 &
1.70£0.47(p<0.01)F 0.8 {oJ3t 2712 Kich 18
1}, ASLR 532 &% A 1.61+£0.50%, &5 &
1.65%0.49%8(p=.328), RS T2 &5 A 1.39+0.50
d, &5 T 1.48+0.518(p=. 162)2E FoJgt Ajol7}
VERA] QAR s 371 & e 5 A
10.83+012%, €% & 12.09+0.904 22 {93t =
7Fe B HtHp<0.01).
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Table 3. Effects of 10-week Body Stability Exercise

Program on Functional Movement Screen

(unit: Score)

L% 5 176+0.1980% {oJ3t Z715 P (p<.001),
FEVr % FEV1,09 H3l= &5 A 1.74+0.394, &
3 1.9340.2480=2 Qo5 2712 B} (p<.00l).

ro

Pretest Posttest
Variables t P
Mean*SD | Mean+SD
Doon s 65 05 1872034 242 | ooz Table 5. Effects of 10-week Body Stability Exercise
eep >quat 65+ 049 |1.87403 : : Program on Vital Capacity (unit: md)
Hurdle Step 1.78+ 0.42 | 1.83+0.39| -1.000 0.328
In-Line Lunge 1.52+ 0.51 [1.69+0.47| -2.152 | 0.043 ) Pretest Posttest
. Variables t p
Shoulder Mobility | 1.69+ 0.47 | 1.87+0.34| -2.152 | 0.043 Mean+SD  Mean2SD
i : 1FVC 1534023 1.76+0.19  -5.479  0.000"
Active Straight Leg | | ¢14 050 [ 1.65£049| -1.000 | 0.328
Raise 2FEV, 1.74+039  1.93+0.24  -4.225  0.000
Trunk Stability 1.17+ 0.39 | 1.70£0.47 | -4.899 0.000™ Wp(.OOl, 'FVC:Forced  vital capacity, FEV1.0:  Forced
Push-Up expiratory volume in time 1.0
Rotary Stability 1.39+ 0.50 | 1.48+0.51| -1.447 0.162
12.09
Total Score 10.83+ 0.12 +0.90 8.780 | 0.000

“'p<.001, *p<.05

3.3 BSE ¥ YBT Ha}

Z£744=9] 1057t BSE & YBTS| 34} oj®o| Ay}
= Table 49} 2t 9% EFAS(Left Composite
Score)E 5 A 84.11+7.53%, &5 F 97.65+8.47
Hom {FOJgt Aolo] AiE HAI(p<.001), L85 &
H4(Right Composite Score)= 2% A
83.74£6.647, &5 T 97.27+8.48F 0= {5t
7He EHHp<.000).

=
<)

Table 4. Effects of 10-week Body Stability Exercise

Program on Y-Balance (unit: Score)

Pretest Post
Variables t p
Mean=SD | MeanzSD
&C“r;‘;“or 57.35+4.36/59.61+4.23~12.545| 0.000™
e posierolterl o 1348477691+ 57) 7332 | 0,000
"C‘i;;eriomedial 87.56+£0.79/89.30+5.79) -7.609 | 0.000"
afr;e)rior 58.48+3.8960.30+3.90] ~7.342 | 0.000™
posteriolateral
Rt [y 74.13+8.38[76.00+8.00] -8.153 | 0.000
i?;;eriomedial 85.87+5.75/87.78+6.03| -10.192| 0.000™
“pC.001
3.4 BSE & VC Hg}

%7415:9] 1057k BSE F VCO] gafolie] Aak
Table 59 ek, FVCO] Biske 2% A 1.53+0.23%,

45

4. =9

Ag9] PF2 A7 71 T8k SN E &
gagt 291 9] sholti1]. |4d A7l Ax2 F
Eol| At L2 WS H89) APS FIAIIE,
oA Qlof] o|27|71A] 55 7H 4 Tk
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