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Comparison of Improvement in Flexibility and Balance between
High School Handball, Soccer, and Volleyball Sports after
Performing the Body Stabilization Exercise
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Abstract This study examined the differences in the degree of improvement in balance and flexibility
through the Y balance test after the Body Stabilization Exercise (BSE) program for high school players
between sports. The study subjects were 21 male handball players from M High School in Muan, 24 male
soccer players from M Technical High School in Mokpo, and 19 female volleyball players from M
Women's Commercial High School in Mokpo, Korea. From March 1 to August 31, 2021, the difference
in flexibility and equilibrium was statistically analyzed with t-test, analysis of variance (ANOVA), and
analysis of covariance (ANCOVA) using SPSS 21.0 through Y-Balance tests before and after the 10-weeks
BSE program. The result of analyzing the difference in flexibility and balance between sports through
post-hoc test showed that volleyball players improved over handball and soccer players on both sides
of posterolateral parts, the composite score, and the right posteromedial part. In conclusion, handball,
soccer, and volleyball players all improved their flexibility and balance after the BSE, and volleyball

players improved their flexibility and balance more than other sport players.
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TojEsly PN - 2 Dead bug
Al M T —‘6‘—1]'7 G2 S FEATE 24‘:?& EREA| 3 Supine bridge
M Ofl/g'—]—%‘g]f o:];(]- HH?‘ ‘T‘Eé__zl:; 19% < 64‘:5‘% 4 Sidelying bridge
AAIBFE. 202149 39 195E 89 3197HA] AR W 5 Prone bridge
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Fig. 1. Y-Balance test
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17] 915 RS AEEAR - ARSHERD)
LA A S (one-way  ANOVA). 5
(ANCOVA), & ARgste] vl B4skla, Aed4
TukeyHE ARS3IATH SASH] Fo4E2 p=.052
A5kt

o

o

3.1 g7 CHARe] E4

A hAkRte] EAL Bx M ojAt w58k Hij LA
FELS AFEL o] 18.36+0.764], BFA 61.84+8.51
kg, 71 178.79+10.49 n, AAFAS 19.67+7.25 kg/
o, 9] A HAE 27.8146.35%, THE] Zo] 89+5.04 =,
FRKE M 158 =g 2545 Yol 18.57+0.674],
ERA 67.34£5.37 kg, 71 175.48+6.24 cm, A&
A4 19.5744.14 kg/mt, &2 ARE 29.5145.21 %,
tie] Zo] 88.90+4.42 mZ, HXA M TS
ZTAFES 1o] 18.04+0.754), BFA 69.54+8.25 kg,
7] 169.79+7.21 e, AEA=FA|S 18.24£3.25 kg/,
o] AHF B 25.89+6.25 %, THE] Zo] 87.14+4.84
mE St =g, S, v ASEY 584
A/ B Yol(F=.097, p=.908), &FA(F=.1.059,
p=.352), 7I(F=.745, p=.478), AAF A4(F=.261,
p=.771), B9 AHHEE(F=.613, p=.545), t}2] Zo]
(F=1.227, p=.30002 &3, o3 Xjolg &
o]%] gko}, FEH H4E9] AAI B4 A 5AA

o] gH&}tHTable 2].

32 E2Y MACHYSIS XMt 3 QUMD TEY
B4 i
WER, F7, Wl LFASSE O 1053 4]
AQPYSIe s me W 0 A F gjolBAL 74}
7}k 4ol et P4 ol% Fake Table 33 Pk
dEE eEASE 2% 9% Ry gme

59.57+8.16 ollAl 61.04+7.65 a(p<.001), F71&
2 90.5248.63 cmolA 92.09+8.98m(p<.001), Ft
%2 89.61+6.26 oAl 91.95£6.91 wn(p<.00D)E
oAl FEAL, BEsLE FA A 90£6.96 %
oA T & 92.03+7.26 %= A FAIL
(p<.001). 8% X9 EZO 59524719 oA

T e

61.09+6.94 (p<.001), H7FE2 90.09+9.91 ol



AAMRE ¥ 1Est I=E, S, T ISE EArEY FO8d ¥4 Y v

A1 91.76£10.51en(p<.001), FMES 87.95£6.53 e Table 2. Physical characteristics of the participants

oAl 90.57+6.18 a(p<.001)& RJoHA FFAat=|glr, in 'BB, “HB, *FB (n=64)
23t A 89.18+6.99 %O, 91.39+7.33 %2 & T B R
ofsHA FEEAUHpL.001). VP @=19) | @21 | @24 | p | g
7 SEAPE 247 9F 79 9L 55.7145.89 MeSh | MESD | MeSD
Age 18.36 18.57 18.04
@Ol 57.13+5.49 n(p<.001), F7HEL 93.17+7.93 e | S| en | ioos | 097 | 08
molA 94.50+7.57 em(p<.001), FIEEL 94.42+6.70 Weight 6184 | 6734 | 6954 | | 0| Lo
0 o]l skabc]o] (Kg) + 851 | +537 | £825 | © ‘
oAl 95.75+6.45em(p<.001)& Koot FA=UL, T g et
- eignt . x . A
B3} AT 92944685 %Ol 94.52+6.72 o) 1049 | o4 | 791 | 745 | 478
%(pP<.O00DE FOISHAl U LEXH 9] &2 BMI 1967 | 1957 | 1824 | oo | oo
. (Kg/m®) +7.25 | 2414 | #3.25 | )
56.71+5.06 oAl 58.17+7.65 an(p<.001), F7H& e R P
£ 95.67+6.4 molA] 96.33+6.93 en(p<.001), FoH= Body fat (6) | ["¢5s | Y501 | 4625 | O13 | 545
2 96.33+6.93 oA 97.80+6.81 em(p{.001)2.Z 89 88.00 | 87.14
0 ol51A] BRANE Q1T B} A p 0 Leglength (em)| 500 | 4qqp | +4gg | 1277 |30
FOIHA FAE AT, B H4E 94.97+5.98 %ollA

N _ ‘p: one-way ANOVA, ‘Ballyball, *Handball, *Football
96.57+5.72 %= FJ5HA = ATHp<.001).

Table 3. Effects of 10-week body stability exercise program on Flexibility and Balance in 'HB, ’FB, BB
sports players

Site Ev?luation Evaluation Major Sports Pre exercise Post exercise . .
actor area MiSD MiSD

'HB(n=21) 59.57+8.16 61.04+7.65 -5.413 .000

Fle’g:f;‘;:nd anterior(cn) 2FB(n=24) 55.7145.89 57.1345.49 -7.882 000

’BB(n=19) 60.84+5.63 62.58+5.89 -8.683 .000

HB(n=21) 90.52+8.63 92.09+8.98 -6.423 .000

Balance posﬁg;g‘mm FB(n=24) 93.1747.93 94.50+7.57 -5.426 000

L BB(n=19) 92.6345.21 95.11+5.89 -8.543 .000

HB(n=21) 89.61£6.26 91.9546.91 -6.718 .000

Balance posflz;’m?edi FB(n=24) 94.4246.70 95.75+6.45 -5.127 .000

BB(n=19) 91.47+4.53 93.42+4.54 -7.210 .000

HB(n=21) 90+6.96 92.0347.26 -12.984 .000

HEXBib”“Y and| composite FB(n=24) 92.94£6.85 94.5246.72 -10.270 .000
alance score(%)

BB(1=19) 91.93+5.43 94.2345.66 -11.136 .000

HB(n=21) 50.5247.19 61.09+6.94 -5.021 .000

Flexdbilioy and| opterior(an) FB(n=24) 56.715.06 58.177.65 ~6.725 000

BB(n=19) 61.53+6.47 63.0546.31 -8.614 .000

HB(n=21) 90.09+9.91 91.76+10.51 -5.801 .000

Balance P“f;;ﬂ%”” FB(n=24) 95.67+6.44 96.33+6.93 4992 000

BB(n=19) 91.6346.99 94.32+7.82 -8.042 .000

e HB(n=21) 87.9546.53 90.5746.18 -5.756 .000

Balance P"szg’mf)“edi FB(n=24) 96.3346.93 97.80+6.81 -5.880 .000

BB(n=19) 87.26+3.74 91.63%5.04 -4.807 .000

HB(n=21) 89.18+6.99 91.39+7.33 -9.107 .000

Flexibility and) composite FB(n=24) 94.97+5.98 96.57+5.72 11743 000
alance score(%)

BB(n=19) 90.19+5.02 93.4346.17 -7.629 .000

‘p: paired-t test, 'Handball, *Football, *Ballyball
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Table 4. Effects of 10-week body stability exercise program on Flexibility and Balance through covariance
analysis in 'HB, ’FB, *BB sports players

. Evaluation . Pre exercise Post exercise .
site area Major Sports M=SD M=SD F P

HB(n=21) 59.57+8.16 61.04+7.65

anterior(cm) FB(n=24) 55.71+5.89 57.1345.49 1.779 178
BB(n=19) 60.84+5.63 62.58+5.89
HB(n=21) 90.52+8.63 92.09+£8.98

Posterolateral(cm) FB(n=24) 93.17£7.93 94.50%7.57 5.085 .009
Lt BB(n=19) 92.63+5.21 95.11+£5.89
' HB(n=21) 89.61%6.26 91.95+06.91

Posteromedial(cm) FB(n=24) 94.4246.70 95.75+6.45 2.638 .080
BB(n=19) 91.47+4.53 93.42+4.54
HB(n=24) 90+6.96 92.03+7.26

Composite score(%) FB(n=22) 92.94+6.85 94.52+6.72 4.743 .012
BB(n=19) 91.93+5.43 94.23+5.66
HB(n=21) 59.52+7.19 61.09+6.94

anterior(cm) FB(n=24) 56.71£5.06 58.17+7.65 449 .640
BB(n=19) 61.53£6.47 63.05+6.31
HB(n=21) 90.09+£9.91 91.76+10.51

Posterolateralem) FB(n=24) 95.67+£6.44 96.33+6.93 8.148 .001
Rt BB(n=19) 91.63£6.99 94.32+7.82
’ HB(n=21) 87.95+6.53 90.57+6.18

Posteromediall(cm) FB(n=24) 96.3316.93 97.80£6.81 3.449 .037
BB(n=19) 87.26+3.74 91.6345.04
HB(n=21) 89.18+6.99 91.39+7.33

Composite score(%) FB(n=24) 94.97+5.98 96.57+5.72 10.083 .001
BB(n=19) 90.19+£5.02 93.43+6.17

‘p: analysis of convariance(ANCOVA), "Handball, “Football, 5Ballybzdl

Table 5. Results of changes in Y-Balance evaluation factors after applying body stabilization exercise to each
sports in IHB, 2FB, BB

Site Evgluation Evaluation Major Evaluation Score difference df P = post-hoc”
factor area Sports M+£SD
Flexibility and HB(@=21) 1.47+1.24
BalanceL anterior(cm) “FB(n=24) 1.41+0.88 2 574 .566
’BB(n=19) 1.74+0.87
HB(n=21) 1.57+1.12
Balance posterolateral(cm) FB(n=24) 1.33+1.20 2 5.171 .008 2,13
Lt BB(n=19) 2.47+1.26
) HB(n=21) 2.33+£1.59
Balance posteromedial(cm) FB(n=24) 1.33+1.27 2 3.103 .052
BB(n=19) 1.95+1.18
Flexibility and composite HB(n=21) 2.03£0.71
FB(n=24) 1.58+0.75 2 4.271 .018 2,133
Balance score(%)
BB(n=19) 2.3£0.90
Flexibility and HB(n=21) L57£1.43
BalanceL anterior(cm) FB(n=24) 1.45+1.06 2 .057 944
BB(n=19) 1.52£1.11
HB(n=21) 1.67+1.32
Balance posterolateral(cm) FB(n=24) 1.29+1.27 2 5.942 .004 2,13
Rt BB(n=19) 2.68+1.45
' HB(n=21) 2.62+2.09
Balance posteromedial(cm) FB(n=24) 1.46+1.22 2 6.808 .002 2,133
BB(n=19) 4.37£3.96
Flexibility and composite HB(n=21) 221£L11
FB(n=24) 1.60£0.67 2 8.991 .000 2,133
Balance score(%)
BB(n=19) 3.24+1.87

‘p: one-way ANOVA, “post-hoc: Scefffe, Tukey, "Handball, “Football, 3thllyball*'
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3.3.2 X

Table 5 oA A1
AT} HPZHS FAO H7HE 5= Qe
W=EL T 1.5741.43 o, == 1.45+
T 1.52+1.11 en(F=.057, p=.944)= ﬁﬁ 7&%?46&
2to]7} QI9iTh.

BIHS F/HE 5 Qs FVE Y FS dsEe
1.67+£1.32 o, == 1.29+1.27 o, HF=
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BPHE HI1E = = FHUE 2 A4S A=ES
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s, BE FEolA = 9lo) 4=, FE,
HOME, B34 BE S5 FAHoch

KA BFH B AN Bxste] F3E FRA
42 AT A3t SURARANT SAG AUE B
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B 9EMSE0] 27 LEASSHY OE B9 H)
% Q2 Holx HygLTl 9 Autt Sl %
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tgos o2 WS -85t A} ity vwet Zat
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Bt £ Qe IR IWE Fof A IAFH
o] fosHA FFEE HlstH[47], 1077t AAH
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