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The purpose of this study was to clarify the mechanism of instability in the
one-leg standing position. The results of this study were threefold. (1) It is considered that the
anteroposterior control of COP does not necessarily contribute to the control of postural sway only
in the anteroposterior direction, but also affects the control of postural sway in the mediolateral
direction. (2) The monotonous increase of the fast wave component of the COP frequency in the
frontal plane with time may be related to the difficulty in maintaining the one-leg standing. The
COP frequency in the frontal plane increased monotonically with time, which may be related to the
difficulty in maintaining the one-leg standing.



(Bohannon et al. 1984; Seichi et al. 2014)
(Vellas et al. 1997; Lundin et al. 2014)

cop

(Golomer et al. 1999).

cop

30

cop (da Silva et al. 2013).
.COP
CoP
CoP ?
CoP ?
(Benjuya, Melzer, and Kaplanski 2004; Nelson-Wong et al. 2012).
CoP
(Kurz et al. 2018).
CoP
CoP
CoP
8
AMTI 1kHz 60
CoP
DFA a a
a 0.5<a <1.0 O<a <0.5
t
5
cop
8 60
2 AMTI 1kHz
CoP COP_AP COP_ML
60 CoP Wavelet
CoP 3
DLS Trans OLS
MPF MPF_TL
MPF Bonferroni
paired t-test MPF_TL  COP paired t-test



cop

7 60
12
well-balanced: WB unbalanced: UB A
B
CoP ( )
CoP CoP
Uncontrolled manifold UCM
UB WB UCM AV VUCM VORT t
(p<0.05)
A . ed(WB) or [ ed(UB) epoch ) B
» Fres $fobegalnmenconons
o UB: unbalanced WB: well-balanced b N
i \ SRR W S |
35l ‘\\ \\ 3 " il p— M(t) = C(t)k s Wk +e
8 ' il ' | ' k=1 / \
X
Wikl HII“ .1l
‘ ! j“"“‘"“‘“"‘“"‘““‘““' _
’ ! ‘ Timezmsec) ! ° $ ) e
COP
COoP
a 1.24+ 0.12 vs 0.97+ 0.08
1.06+ 0.15 vs 0.86+ 0.10 a 0.47
+ 0.09 vs 0.32+ 0.04 0.92+ 0.19 vs 1.28+ 0.04
0.31+ 0.08 vs 0.20+ 0.03 30.6+ 14.6 vs
16.0+ 4.5
COP
COoP COP
cop
MPF  COP_AP COP_ML OLS>Trans>DLS COP_ML
COP_AP Trans OLS
p=0.06  MPF_TL DLS COP_ML>COP_AP Trans
COP_AP>COP_ML OLS COP_ML>COP_AP
Hz] MPF AP [Hz) MPF ML
* * ns. (p = 0.06) el * * :

Trans p<.0l1

MPF

*p<.0l

phase
tp<.05



Frequency(Hz)

DLS  OLS COP_AP COP_ML

COP AP MPF COP ML MPF

Frequency(Hz)
Frequency(Hz)

0 s 10 15 20 25 30 35 40 45

Time(s) Time(s) Time(s)
MPF
MPF Cop
Hz Hz
DLS MPF_TL
COM_ML Cop
cop
CoP AV VUCM WB UB [AV WB:
-0.06+ 0.05 vs UB: 0.17+ 0.18 (p = 0.029), VUCM, WB: 0.03+ 0.01 vs UB: 0.04+ 0.01 (p
= 0.022)] WB,UB AV 0
CoP UB [uB- : 0.17+ 0.18,UB-
0.18+ 0.37]
UB  CoP
CoP WB  UB
CoP

2

AV i w5 Pafl S

[X]

03 p=0.029 n.s. o3} n.s. oo n.s.
04
02| |
02 03 1 o
oz} Lo
2 o1 H C§ -0.1

av

0 0
-01
-0
01} 1
02 1 e

-02 - > 03~ 2 - -03b - S 04

wB uB wsB uB wB uB wB uB
Viuem HiK
p=0.022
oo
3 0.03
s
"
wWB uB
Vorr
0.05 n.s.
.
.
o003
8

wB us



Benjuya, Nisim, ltshak Melzer, and Jacob Kaplanski. 2004. “ Aging-Induced Shifts from
a Reliance on Sensory Input to Muscle Cocontraction during Balanced Standing.”
The Journals of Gerontology. Series A, Biological Sciences and Medical Sciences
59 (2): 166-71.

Bohannon, R. W., P. A. Larkin, A. C. Cook, J. Gear, and J. Singer. 1984. “ Decrease in
Timed Balance Test Scores with Aging.” Physical Therapy 64 (7): 1067-70.

Golomer, E., P. Dupui, P. Séréni, and H. Monod. 1999. “The Contribution of Vision in
Dynamic Spontaneous Sways of Male Classical Dancers According to Student or
Professional Level.” Journal of Physiology, Paris 93 (3): 233-37.

Kurz, Eduard, Oliver Faude, Ralf Roth, Lukas Zahner, and Lars Donath. 2018. “ Ankle
Muscle Activity Modulation during Single-Leg Stance Differs between Children,
Young Adults and Seniors.” European Journal of Applied Physiology 118 (2):
239-47.

Lundin, H., M. S&af, L-E Strender, S. Nyren, S-E Johansson, and H. Salminen. 2014.
“ One-Leg Standing Time and Hip-Fracture Prediction.” Osteoporosis
International: A Journal Established as Result of Cooperation between the
European Foundation for Osteoporosis and the National Osteoporosis Foundation
of the USA 25 (4): 1305-11.

Nelson-Wong, Erika, Ryan Appell, Mike McKay, Hannah Nawaz, Joanna Roth, Robert Sigler,
Jacqueline Third, and Mark Walker. 2012. “ Increased Fall Risk Is Associated
with Elevated Co-Contraction about the Ankle during Static Balance Challenges
in Older Adults.” European Journal of Applied Physiology 112 (4): 1379-89.

Seichi, Atsushi, Yuichi Hoshino, Tokuhide Doi, Masami Akai, Yoshiko Tobimatsu, Kiyoshi
Kita, and Tsutomu lwaya. 2014. “ Determination of the Optimal Cutoff Time to
Use When Screening Elderly People for Locomotive Syndrome Using the One-Leg
Standing Test (with Eyes Open).” Journal of Orthopaedic Science: Official
Journal of the Japanese Orthopaedic Association 19 (4): 620-26.

Silva, Rubens A. da, Martin Bilodeau, Rodolfo B. Parreira, Denilson C. Teixeira, and
César F. Amorim. 2013. “Age-Related Differences in Time-Limit Performance and
Force Platform-Based Balance Measures during One-Leg Stance.” Journal of
Electromyography and Kinesiology: Official Journal of the International Society
of Electrophysiological Kinesiology 23 (3): 634-39.

Vellas, B. J., S. J. Wayne, L. Romero, R. N. Baumgartner, L. Z. Rubenstein, and P. J.
Garry. 1997. “ One-Leg Balance Is an Important Predictor of Injurious Falls in

Older Persons.” Journal of the American Geriatrics Society 45 (6): 735-38.



CoP

26

2021

26

2019

CoP

38

2019

Fractal analysis of the center of pressure during multiple standing tasks
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