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Effects of support feet on active feet during Y—Balance Test

Byung—Hoon WooT

Department of Physical Education, Kyonggi Univ.
(Received November 21, 2023, Revised December 18, 2023, Accepted December 21, 2023)
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171.0£10.5 cm, A% 72.1+12.1 kg th&]Zo]: 88.2+£5.8 cm)o] Aol FrofstAnt. A< ZX*E%’-N
YBTE Botol S5ue AUmeAe), F0a%, A0 COP MAEE 2ueln 24sto] A8 =
2519tk YBT Al X209 COP Welo] Atjzdrelet Fda47} At 93 Tohur] giste] ot
SoA24S o|8otch ol e @A, YBT B9t 024 A7 A 7o UPIA AT, e
COPz, COPAzl o] 2L, 94 A A FUI5 9ol B, 5 COPAE, COPE=S) 3
o2 ggAe W FFESS FPAA

FFJo] o Y-Balance Test, XX, G5H, Y, &X7%

ofl

Abstract : The purpose of this study was to reveal the effect of COP variable of support feet on
relative reach distance and composite score of active feet during YBT. 29 adults in their 20s(age:
24.443.0 yrs, height: 171.0£10.5 cm, weight: 72.1£12.1 kg, leg length: 88.2+5.8 cm) participated
in the study. Using YBT, relative reach distance and composite score of active feet were calculated,
and COP variables of support feet were measured on left and right support feet. Multiple regression
analysis was used to determine the effect of COP variables of support feet during YBT on relative
reach distance and composite score. As a result of the study, during YBT, when supporting right feet,
the influence of AP COP velocity, ML COP velocity and COP velocity in posterolateral direction was
significant, and when supporting left feet, the influence of AP COP velocity, ML COP velocity in
posteromedial direction improved relative reach distance and composite score.
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2.2.1. Y-Balance Test(YBT)

S5t AR BAS W) A 24
o2 YBTE AASHAT YBT+= 4432

Jl

Z45t7] g HHes AxEe] APHFE 7
For &9 Hulanterior: A), FU=
(posteromedial: PM), F%]Z(posterolateral: PL)
o2 Wrozil, e 7|Ee R AN W
AALEF 1357 Z-d TSI 205 -

727} 15 m Zo]9] Holms Hheto] Rxsiolrt.
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supporting left feet

Fig. 1. Y-Balance Test.
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3. Zat H nE

31. YBT Al XXIZol mE2 NU=g7iz|et
COP Hi9Io| 3|
YBT Al ZZ%e] COP ¥glo] Azt ee]

nzx]s e BAsly] Joto] oI AHEdae
AN SFATH Table 1).

Table 1. Multiple regression analysis of YBT relative reach distance and COP variables on support foot

during YBT
support foot right foot left foot
dircetion anterior . anterior
variable B 3 ¢ variable B 3 ‘
constant 53.356 8.789% ** constant 47.274 4.872%**
AP amplitude 499 409 2.198* AP amplitude .149 .369 1.945

ML amplitude - - -
AP COP velocity - - -
ML COP velocity - - -

COP velocity - - -

COP surface - - -

ML amplitude - - -
AP COP velocity - - -
ML COP velocity - - -

COP velocity - - -

COP surface - - -

adj. R%(133), K4.829*), Dubin—Watson(1.725)

adj. R%(.100), H3.782), Dubin—Watson(2.139)

dircetion posteromedial _ posteromedial
' variable
variable B Jéi t B B t
constant constant 10.248%**

96.514 785 10.836™**
AP amplitude - - -
ML amplitude - - -
AP COP velocity — .362 612 3795%**
ML COP velocity - - -
COP velocity - - -
COP surface - -

153.072
AP amplitude -

ML amplitude -2.550 -1.664 -3.140**

AP COP velocity 5.7775 11.199 2.432%*
ML COP velocity — 4.340 3.388 2.761*
COP velocity -6.221 —12.633  —2.422*
COP surface .009 .804 2.641*

adj. R?(349), H14.402***), Dubin—Watson(2.471)

adj. R%(:358), H3.788*), Dubin—Watson(2.414)

dircetion posterolateral , posterolateral
variable B 3 ‘ variable B 3 ‘
constant 84.432 11.415%** constant 13.678 5.813%***
AP amplitude - - - AP amplitude .326 447 2.446*
ML amplitude - - - ML amplitude - - -
AP COP velocity  4.362  9.375 2.571* AP COP velocity - - -
ML COP velocity 2478  1.744 2.751* ML COP velocity - - -

COP velocity -4353 -9.841 -2.442*
COP surface - - -

COP velocity - - -
COP surface - -

adj. R%(498), K9.260***), Dubin—Watson(2.103)

adj. R%(.166), A5.983*), Dubin—Watson(1.713)

*p<.05, **pl 01, ***pd.001
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Y-Balance Test A] AAWo] &5of w1 @G 7

Table 2. Multiple regression analysis of YBT composite score and COP variables on support foot

during YBT
support foot right foot left foot
variable B B t variable B B t
constant 61.180 9.988%*** constant 86.560 7.705%**
ML amplitude(A) .389 286 2.113* ML amplitude(A) - - -
AP COP velocity(A) - - - AP COP velocity(A) 4991  9.186  2.170*
ML COP velocity(A) - - - ML COP velocity(A)  3.063 1.814 2.053
COP velocity(A) - - - COP velocity(A)  -5.307 -10.335 -2.125*
AP COP velocityPM) - - - AP COP velocityPM) - - -
ML COP velocity®PM) - - - ML COP velocityPM) 4.076  10.318  2.321*
COP velocity(PM) 277 626 3771***  COP velocityPM)  1.699  1.731 1.828
COP surface(PM)  -.003 -306 -2.072 COP surfacePM)  —4.212 -11.163 -2.244*
ML amplitude(PL) 247 372 2.167* ML amplitude(PL) - - -
AP COP velocity(PL) 2909 8.091  2.600* AP COP velocity(PL) - - -
ML COP velocity(PL) 1.356  1.235 .041* ML COP velocity(PL) .815 .662 2.088
COP velocity(PL) ~ -2.990 -8.748 -2.532* = COP velocity(PL) - - -
COP surface(PL) - - - COP surface(PL) -.004 -509 -1.820

adj. R?(.715), F9.949***), Dubin—Watson(2.572)

adj. R%(379), H2.905*), Dubin—Watson(1.937)

*p<05, *** p.001
A anterior, PM: posteromedial, PL: posterolateral
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AYATR COP £EE Y 5 52 #719]
HES ekl d Agse] gtov] Fa A
Ak | P N COP WS At
tH2s). ml% RS HPASE YBTOA A
=2 A BdFe] dem ool At FAAS
94.0% IR ) SHA] g S1del ke
2 uegal, oet 2 4459 YBT
P57t 89% o411 TSt B AZ Bt of
HE% SHA A4To] §19t26). YBT Al 3
4 @A, 24, = e A

2] A|ZF=
upeh A 7o) COP ®elollA 45 3l 231

o 30 il o

7

-

N
el lo

==

& d
o o
M)

N
-

A

=

Z whe wAA o] =& 72 AEHET 27
UeERg Y, YBT E2AgoA Ay 2@ Suyj=at
Z3ASL GAAY, A, = 7o Ay sow
A vEew, o152 wAPAHT ATt =
7o st 27 vebdeh B astgeH27).

= by

)
.

f I oh o 2 > Qv O R HE &2 Ho

S7ket A9, Sy
COPHEY] g Q3| YBT FdH47 &
A @elo] =giek, YBT F#A4E YBT
Al kel FEA =g YE aEger
Avolng, A¥tHor 929 27| A
COP&Eo] gafo]l A, 9 2|A] Al
% COP&ZES] o] IA mAle Aoz
Lot 7 e 8 ANTAE g8
ek AT vehd] o] BBl ol
upat z)zdke] COP&Z7 293 e st
Aoz w2z g YBT wae]
AL Zpols & AolA EAFSEA] EH

e

o0

0|

- 1255 -



4. 2 E

42 YBT Al A COP H
o 25Ul YRS Sl )

?_]. =
t 9% wolt ol ol BE FEe o
27 2

A, 92% Axo] AEgAele] )=
qFgoz, WYL FEARS F7h TS
A A% COPEE 271 F9I5 o]
e COP&ELZ+ T4, AT COPELS #H¢

COPEL Z7H2 Ati=gAg 7 4A vttt
4, 9& 22| AdzgdAe] ux+=
goz FTUYS WP COP—-—F._ ﬂi, A

AR, o2& Aol YBT FeHsol vlA]
= YFOE, Fo5 AY, A COPEE, Y
AFAF] F71ek Fol5, FUHS COP&EES]
#HAR 8 YBT @57 Eobart

DA, 4% 22He] YBT F@Hs] nale
FFLR, Y, FUS A5 COPHL| 71}
A, FUE COPEES] ez Q8] YBT &4
He7h EorAH

N

Z9e 29 YBT B¢t o249 77 A
COPHE 9 Oﬂﬂo] 33, o
Fol A7 wAlE AR HERY]

COP£E9] o
ool £ %‘%IO el met =] COP&:
7]' -6‘—9—1_ "1_E]-E'_ ]’L 740% ”&E‘ﬁ.‘:}
B AP Aol RS DA 24
Sl

sfof gimdALst F
2 1900 o A0l a8 ol

E‘iﬁ
_\.4
_q

References

1. R. Y. Ahmad, “Coordination of body
segments during turning in healthy adults:
A review®. Nigerian Journal of Basic and
Clinical Sciences, Vol.14, No.2 pp. 78-82,
(2017).

2. D. V. Poltavski,
electrode wireless EEG in biobehavioral

Humana Press, New York,

“The use of single—

investigations’ .
(2015).
3. P. T. Cheng, S. H. Wu, M. Y. Liaw, A.

N

10.

11.

- 1256 -

. C. M. Hall,

Journal of the Korean Applied Science and Technology

M. Wong, F. T. Tang, “Symmetrical
body—weight distribution training in stroke
patients and its effect on fall prevention”.
Archives  of  Physical ~ Medicine — and
Rehabilitation, Vol.82, No.12 pp.
1650-1654, (2001).

L. T. Brody,
exercise:  Moving  toward  function’.
Lippincott Williams & Wilkins, (2005).

“ Therapeutic

. K. Masani, A. H. Vette, N. Kawashima,
M. R. Popovic, “Neuromusculoskeletal
torque—generation process has a large
destabilizing  effect on  the  control
mechanism of quiet standing”. Journal of
Neurophysiology,  Vol.100, No.3  pp.
1465-1475, (2008).
H. G. Kim, “The effect of therapeutic

exercise program on static‘dynamic balance
performance in hemiplegic patients. Journal
of Korea Proprioceptive Neuromuscular
Facilitation  Association, Vol.9, No.4 pp.
13-21, (2011).

S. R. Lord, R. D. Clark, I. W. Webster,
“Postural stability and associated
physiological factors in a population of
aged persons”. Journal of Gerontology,
Vol.46, No.3 pp. M69-76, (1991).

A. Shumway-Cook, F. B. Horak, “Assessing
the influence of sensory interaction on
balance:  suggestion from the field”.
Physical Therapy, Vol.66, No.10 pp. 1548—
1550, (1986).

G. F. Coughlan, K. Fullam, E. Delahunt,
C. Gissane, B. M. Caulfield, “A comparison
between performance on selected directions
of the star excursion balance test and the

Y balance test”. Journal of Athletic
Training, Vol47, No.4 pp. 366-371,
(2012).

T. T. T. Yam, S. S. M. Fong, “Y-balance

test performance and leg muscle activations
of children with developmental coordination
disorder”. Journal of Motor Behavior,
Vol.51, No.4 pp. 385-393, (2019).

N. J. Ruffe, S. R. Sorce, M. D. Rosenthal,
M. J. Rauh,

“Lower quarter—and upper



Vo!

12.

13.

14.

15.

16.

17.

18.

19

1. 40 No. 6 (2023)

quarter Y balance tests as predictors of
running—related in high school
cross—country International
Journal of Sports Physical Therapy, Vol.14,
No.5 pp. 695-706, (2019).

T. A. Kramer, R. S. Sacko, C. E. Pfeifer,
D. R. Gatens, J. M. Goins, D. F. Stodden,
“The association between the functional
movement screentm, Y-—balance test, and

injuries
runners’.

physical performance tests in male and
female high school athletes”. International
Journal of Sports Physical Therapy, Vol.14,
No.6 pp. 911-919, (2019).

P. J. Plisky, P. P. Gorman, R. ]. Butler, K.
B. Kiesel, F. B. Underwood, B. Elkins,
“The reliability of an instrumented device
measuring components of the
excursion balance test”. North American

for star
Journal of Sports Physical Therapy, Vol.4,
No.2 pp. 92-99, (2009).

S. M. Kim, F. Qu, W. K. Lam, “Analogy
and explicit motor learning in dynamic

balance: Posturography and performance
analyses”.  European Journal of Sport
Scrence, Vol.21, No.8 pp. 1129-1139,
(202D).

D. Tiberio, “Pathomechanics of structural
foot deformities”. Physical Therapy, Vol.68,
No.12 pp. 1840-1849, (1988).

E. Kellis, A. Katis, “Biomechanical
characteristics and determinants of instep
soccer kick”. Journal of Sports Science and

Medicine, Vol.6, No.2 pp. 154-165,
(2007).
S. E. Clagg, A. Wamock, J. Thomas,

“Kinetic analyses of maximal effort soccer
kicks in female collegiate athletes”. Sports
Biomedchanics, Vol.8, No.2 pp. 141-153,
(2009).

S. Kang, W. L “Analysis of the
movement and anatomical angular motion
of the joints of the lower extremities in
Korean jJournal of

Vol.18, No.1 pp.

Son,

soccer instep kick”.
Sport  Biomechanics,
1-10, (2008).

. C. Huang, J. Ye, Y. Song, B. Kovacs, ].

Y-Balance Test Al Z|xHo] &5 o] vjx= FJF 9

20.

21.

22.

23.

24.

25.

26.

- 1257 -

S. Baker, Z. Mao, Y. Gu, “The effects of
fatigue on the lower limb biomechanics of
amateur athletes during a Y-balance test.
Healthcare (Basel), Vol.11, No.18 2565,
(2023).

T. Tanaka, N. Hashimoto, M. Nakata, T.
Ito, S. Ino, T. Ifukube, “Analysis of toe
pressures under the foot while dynamic
standing on one foot in healthy subjects”.
Journal of Orthopaedic & Sports Physical
Therapy, Vol.23, No.3 pp. 188-193,
(1996).

P. J. Plisky, M. J. Rauh, T. W. Kaminski,
F. B. Underwood, “Star Excursion Balance
Test as a predictor of lower extremity
injury in high school basketball players”.
The Journal of Orthopaedic and Sports
Physical  Therapy, Vol.36, No.12 pp.
911-919, (2006).

P. A. Gribble, J. Hertel, P. Plisky, “Using
the Star Excursion Balance Test to assess
deficits
extremity injury: a
literature and systematic review”. Journal
of Athletic Training, Vol.47, No.3 pp.
339-357, (2012).

J. A. Kim, O. B. Lim, C H Yi
“Difference in static and dynamic stability
between flexible flatfeet and neutral feet”.
Gait &  Posture, Vol4l, No.2 pp.
546-550, (2015).

P. Li, Z. Wei, Z. Zeng, L. Wang, “Acute
effect of kinesio tape on postural control
in  individuals with  functional ankle
instability following ankle muscle fatigue”.
Frontiers in Physiology, Vol.30, No.13
980438, (2022).

K. Masani, A. H. Vette, M. O. Abe, K.
Nakazawa, “Center of pressure velocity
reflects body acceleration rather than body

dynamic  postural-control and

outcomes in lower

velocity during quiet standing”. Gair &
Posture,  Vol.39, No.3 pp. 946-952,
(2014).

R. J. Butler, M. E. Lehr, M. L. Fink, K.
B. Kiesel, P. Plisky, “Dynamic balance
performance  and

noncontact  lower



217.

extremity injury in college football players:
an initial study”. Sports Health, Vol.5,
No.5 pp. 417-422, (2013).

Z. Huang, X. Xiao, “Characteristics of the
postural stability of the lower limb in
different visual states of undergraduate
students with moderate myopia”. Frontiers
in Physiology, Vol4, No.13 1092710,
(2023).

- 1258 -

Journal of the Korean Applied Science and Technology





