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The Effect of 3 Balance Training Programs on Improving Capabilities of Balancing among
Some Female Students

Jin-Ho Yu - Sun-Mi ]eongﬂ + Hyung-Su Park™

o ot

e

o] AFE 20t AJHAES Aoz A 7HA 78 Z2AE T#(Aqua, Bio-feedback, Trampolin)o] A4 3
TN Az, AR, e at oo At ead A= 2dE washy] 9 ofFtol FHI(10%), Hiel
Syew FHL(10W), EHEY FHELOB) R 29 @9 ¥ 74 = F 33, 3F 0wt &F =
ZaHE 6577 AFHA 355, 65F0] Tetrax portable multiple systems ©]-§3te] SHAFE Z4 38t
i, SR SYFRFS ol gdte] AEd AR dEAsE RS AR EAHEA 3 Wilcoxon]
H3e9 A4 o5 olgstel Hlal £49 s FE & u, welev= FH2 A 7] e 1
F FGATI okl AA7e e A B A= Aer AdEn, ofFtel FEe AT A
THLE A7) AR Helt

ABSTRACT

This study was conducted to compare the effect improving balance abilities of 3 balance training programs by randomized
intervention trial. Study subjects were 29 female students recruited from a university in Gwanju, who allocated randomly to 3
intervention groups, aqua group(modified Halliwick 10 point program, N=10), visual bio-feedback balance training group(N=10), and
balance-pad plus trampolin group(N=9). As the results of repeated musure ANOVA, Wilcoxon signed rank test, major research
findings were as follows; 1. Regarding SI or BIEMG measured at upright posture on hard platform, bio-feedback group under the
condition with opening both eye and aqua group under the condition with closing both eye showed signigicant improvement in
balance ability, respectively. 2. Regarding SI or BIEMG measured at upright posture on soft platform, bio-feedback group under the
condition with opening both eye and aqua group under the condition with closing both eye showed signigicant improvement in
balance ability, respectively. 3. Regarding all 3 sensory ratios, bio-feedback group showed significantly higher increasement in them
than other 2 groups. The results suggested that visual bio-feedback training program improve the all 3 sensory functions required
for balancing, and aqua training modified from Halliwick 10 point program contribute to improve vestibular function principally.
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Trampolin

Experimental Groups
Bio-feedback

Aqua

of study subjects by group
General Characteristics

Table 1. General characteristics and baseline values
Variables

shsae

5

sto] 24
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Q

o

Wilcoxon®] #3917 A (signed rank test)<
Kruskal-Wallis? 4 & o]

p
L

L

o
Aol =

A



S AAEA S = A AlgH AldE

Age(year)  250(x127) 2090099 2178044 .00
Height(cm) ~ 16290(£5.00)  16170(+452)  16407(+487) 569
Weight(kg) ~ 5551(+648)  57.72(+6.87)  B5435(:551) 503
Baseline Values

Balance Score by EMG

NO'(Hz) 918(+ 284) 942+ 616) 868 179) 925
NC(Hz) 898(+ 394) 852332  786(+301) 782
PO’ (Hz) 758(x 355)  865(x 733)  549(= 275) 3%
PCY(Hz) 787(+ 293) 704 440) 1072+ 504 157
Stability Index

NOY 2012(+1381)  27.08(x1287)  2871(:1456) 938
NC BL72(+1367)  3232+1431)  4662(+2436) 237
ro’ 3139315500  3239(x1387)  4264(:2507) 360
jred 505(:279)  5884(:3370)  7460(:3605) 293
Sensory Ratio

Proprioceptive  1.06( 0.54) 1.64(= 1.75) 0.92(+ 0.32) 323
Visual 088(+ 042) 164 204)  066(+ 037) 211
Vestibular 099 059) 104 070)  131(+ 085 575
1) NO : upright posture with eye opening on hard platform, 2) NC:

upright posture with eye closing on hard platform, 3) PO: upright
posture with eye opening on soft platform, 4) PC: upright posture with
eye closing on soft platform

E 2. 34 XXHAM =2 BHE o HHMX| 5
Table 2. Comparison of stability scores by group at

the upright posture with opening both eyes on hard

platform
Group Time poseline After 3wks ~ After 6wks  pvalues
Aqua 2912(+1381)  2654(+1139)  208(:946) 209"
p-values 413" 090" 339
Bofeediadk  27.03(+1287)  2043(:9.09)  2131(x11.10) 019"
p-values 031° 139
Trampolin ~ 2871(+1456)  3844(:2311)  29.81(:20.57)
p-values 038) 767
p-values 052 379"
1), 2), 3) : p-values as a result of repeated measure ANOVA 1) time

effect, 2) inter-group difference 3) interaction effect; 4), 6), 8) : p-values
as a result of Wilcoxon signed rank test between values at baseline and
after 3wks; 5), 7), 9): p-values as a result of Wilcoxon signed rank test
between values at baseline and after 6wks ; 10) : p-value as a result of
Kruskal-Wallis test by groups(after 3wks) ; 11) : p-value as a result of
Kruskal-Wallis test by groups(after 6wks)
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Table 3. Comparison of bIEMG by group at the
upright posture with opening both eyes on hard

platform
Grop Time Baseline After 3wks ~ After 6wks  p-values
Aqua 018(+283) 7861215  868(x25D) 13"
p-value 203" 575" 3
Bofeeback  942(2616)  684(+447)  461(x338) 0017
p-value 14 019"
Trampolin -~ 863(+1.79)  856(277)  969(+4.12)
p-value 678" 504"
p-value 56610) 00711)

1), 2), 3) : p-values as a result of repeated measure ANOVA 1) time
effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8) :
p-values as a result of Wilcoxon signed rank test between values at
baseline and after 3wks ; 5), 7), 9) : p-values as a result of Wilcoxon
signed rank test between values at baseline and after 6wks ; 10) :
p-value as a result of Kruskal-Wallis test by groups(after 3wks) ; 11) :
p-value as a result of Kruskal-Wallis test by groups(after 6wks)
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Table 4. Comparison of stability scores by group at

the upright posture with closing both eyes on hard

mjo

i ©|

platform

Group Time Baseline After 3wks  After 6wks  p-values
Aqua PWHGD  BH032)  TRE0LR 764
p-value 6" 03 1477
Bofeednck  2(+143)  2B(1529)  UR9L) 935
p-value 219 093"

Trampolin ~ BEEAYX)  4738:257)  HBEIRL)

p-value 515° 24"

p-value 1647 1Y

1), 2), 3) : p-values as a result of repeated measure ANOVA 1) time
effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8) :
p-values as a result of Wilcoxon signed rank test between values at
baseline and after 3wks ; 5), 7), 9) : p-values as a result of Wilcoxon
signed rank test between values at baseline and after 6wks ; 10) :
p-value as a result of Kruskal-Wallis test by groups(after 3wks) ; 11)
: pvalue as a result of Kruskal-Wallis test by groups(after 6wks)

ol
o

MEE W 6T A YRR FpEe

g E el Ae vpolev=l FHo|9 N, S
< e A= ool FH T

Van Peppen 5[22]2 <& & Algd wlo] 0.9
cule] #EE AFE(E 2144 AFdE 23

o= 89 dh)E vEREA S At =] B A
ALA s st v of #deHo Y BisH
F7HA el glvta naustglod, e A sl
ST ARE BA G2 vt dxwd nud v
A7) SFNEA £F S HdTHS FosHA
FEAN 7= ALr Bushu20][23]. & & Aot
LT ATHEE o] & vl oY= FHE FTF
ABA EZEANA A& FHATFE JA o] &

® 5 AN KX eolM £2 Ut
FHES

Table 5. Comparison of BIEMG by group at the
upright posture with closing both eyes on hard

=

o 2H

platform
Group Time Baseline After 3wks After 6wks p-values
Aqua 8W(3%)  8TH(H282)  T&(3%) &7
p-value 89" o 4067
Hofeedbak  852(332)  742(#348)  6.14(x2.48) 03’
p-value 28 037"
Trampolin 76301  961(+363)  932(+4.21)
p-value 0s6” 173
p-value 362 104"

1), 2), 3) : p-values as a result of repeated measure ANOVA 1) time
effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8 :
p-values as a result of Wilcoxon signed rank test between values at
baseline and after 3wks ; 5), 7), 9) : p-values as a result of Wilcoxon
signed rank test between values at baseline and after 6wks ; 10) :
p-value as a result of Kruskal-Wallis test by groups(after 3wks) ; 11)
. p-value as a result of Kruskal-Wallis test by groups(after 6wks)
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Table 6. Comparison of stability scores by group at
the upright posture with opening both eyes on soft

platform
Grom Time  pocdine  After 3wks  After bwks  pvaes
Aqua ADEHRT)  VAY(+1214)  206(+ 525) 35"
p-value 28" 064 263
Bofeednck 238 2773143 BEY(1L13) 752
p-value 088 012"
Trampolin 261500 BVIBET0)  BEALI)
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3461 1

p-value
p-value

1),2),3) : p-values as a result of repeated measure ANOVA 1) time
effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8 :
p-values as a result of Wilcoxon signed rank test between values at
baseline and after 3wks ; 5), 7), 9) : p-values as a result of Wilcoxon
signed rank test between values at baseline and after 6wks ; 10) :
p-value as a result of Kruskal-Wallis test by groups(after 3wks) ; 11)
. p-value as a result of Kruskal-Wallis test by groups(after 6wks)
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Table 8. Comparison of stability scores by group at
the upright posture with closing both eyes on soft

mjo

iwh o]

platform
Group Time Baseline After 3wks After 6wks  pvdues
Aqua RGG2TM)  600:192)  AREUZ) 9%
p-value U7 00 o
Bofeedback ~ S8R 4606(:3460)  RI(x14D) 8617
p-value 297 038"
Trampolin TABOE3606)  TATBE2T9)  HBIN2R)
p-value eer 23"
p-value 01 054

1), 2), 3) : p-values as a result of repeated measure ANOVA 1) time
effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8) : p-values
as a result of Wilcoxon signed rank test between values at baseline and
after 3wks ; 5), 7), 9) © p-values as a result of Wilcoxon signed rank test
between values at baseline and after 6wks ; 10) : p-value as a result of
Kruskal-Wallis test by groups(after 3wks) ; 11) : p-value as a result of
Kruskal-Wallis test by groups(after 6wks)

9 HY XXHOM =8 ZUdS e 2/
Mg ol Aol o $4E A4S nAThs 4, 2uE%
T Ao v Aes s gzlede @ et Table 9. Comparison of BIEMG by groups at the
. . _ _ =) upright posture with closing both eyes on soft
o SNl wed AW Aol Sgske priant P ot
Aolnw txa iyt A3 40| FolatA dEFE m| p—
- PR = - Baseline After 3wks After 6wks  p-values
Hohal 7Hgsl7)= ok eu g AtelA= o] Gow
2 383 AT A Bad Ao Br} Aqua 781(:292)  800(+243) 7.86(+5.03) 797"
p-value 799" %9 218
1A Jof , - Bo-feedbeck  7.04(+4.40) 766(+3.35) 6.99(+4.03) 1097
7. 944 AR HN =2 HES mje IHE .
7. 8 Aol =2 w2 del 2ds . P
0SaT
. M 7;' =+, +! =
Table 7. Comparison of BIEMG by group at the Trampolin 10726500 10'03)“4‘37) 9‘115:3'2“’)
upright posture with opening both eyes on soft p-value 953 A1
platform p-value 293 34"
Time . 1), 2), 3) : p-values as a result of repeated measure ANOVA 1) time
Group Baseline After Swks - After 6wks - phes effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8) : p-values
— — as a result of Wilcoxon signed rank test between values at baseline and
Aqua 7.58(+350) 766(+1.93) 8318 3" after 3wks ; 5), 7), 9) : p-values as a result of Wilcoxon signed rank test
p-value 959" a7 a7 between values at baseline and after 6wks ; 10) : p-value as a result of
- P . 3) Kruskal-Wallis test by groups(after 3wks) ; 11) : p-value as a result of
Bio-feedback ~ 865(£7.33) 831(.;:4.52) 8A16§)i3.60) AT2 Kruskal-Wallis test by groups(after 6wks)
p-value R 85
Trampolin 549(+2.75) 706(£1.43) TTI(+1.8)
p-value 1730 066" T2 742 AHdAME ofFol THTNA HH 5
p-value 666" &6 o oy o] HAHATE v oW Al
1), 2), 3) : p~values as a result of repeated measure ANOVA 1) time 2o HQAst A AR AdE B R AA 9 A7t
effect, 2) inter-group difference 3) interaction effect ; 4), 6), 8 : ~ -
p-values as a result of Wilcoxon signed rank test between values at o th3t ojFo] ZojE}. ulgla o] AEjolA = H
baseline and after 3wks ; 5), 7), 9) : p-values as a result of Wilcoxon L _ o _ =
signed rank test between values at baseline and after 6wks ; 10) : TETHo| qAE AL olFol FHo| o] F A
p-value as a result of Kruskal-Wallis test by groups(after 3wks) ; 11) - - _ .
* p-value as a result of Kruskal-Wallis test by groups(after 6wks) 71:11' 7—]( 7 ] 52 ?%]:/})l—oﬂ 7] 1?:}% }‘] A}E]’t 753"} 0] E]’ O]
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