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Standing balance control as a multi-joint coordinated movement: investigating
mechanisms of its development and age-related decline
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The purpose of this study was to reveal (1) a neural mechanism of
multi-joint control of human standing balance and (2) mechanisms responsible for its development and
age-related decline. From studies conducted on healthy young participants, it was clearly
demonstrated that human quiet standing is a multi-joint movement, in which multiple joints
contribute to balance. At the same time, it was suggested that, by taking advantage of the
inter-joint interaction occurs during multi-joint movements, the central nervous system accomplishes
economical control of standing balance. From studies conducted on children and healthy elderly, it
was revealed that development and age-related decline of standing balance control are accompanied by

changes in structure of inter-joint coordination.



2015

QoL

e.g., Winter et al. 1998 J
Neurophysiol

e.g., Hsu et al. 2007 J
Neurophysiol

10

25

induced acceleration

1AA 1AA

1AA

39, ppl79-183, 2015

Oba N, Sasagawa S, Yamamoto A, Nakazawa
Difference in Postural Control



during Quiet Standing between Young
Children and Adults: Assessment with
Center of Mass Acceleration. PLoS One
10(10),pp.e0140235, 2015

Yamamoto A, Sasagawa S, Oba N, Nakazawa
K. Behavioral effect of knee joint
motion on body®s center of mass during
human quiet standing. Gait and Posture
41,pp.291-294, 2015

Sasagawa S, Shinya M, Nakazawa K.
Interjoint dynamic interaction during
constrained human quiet standing
examined by induced acceleration
analysis. Journal of Neurophysiology
111(2),pp-313-322, 2014

12
Sasagawa S, Imura A, Nakazawa K. A new
biomechanical interpretation of the
ankle and hip strategies in balance
control  during human standing.
Neuroscience 2016, Nov. 14, 2016, San
Diego, USA.

24
2016 9
14

Sasagawa S, Obata H, Ogata T, Kawashima
N, Nakazawa K. Age-related
deterioration in multi-joint
coordination increases center of mass
acceleration during quiet standing in
humans. Neuroscience 2015, Oct. 20,
2015, Chicago, USA.

23
2015 7 25

12
2014 3 8

12
2014 3 8

Sasagawa S, Shinya M, Nakazawa K.
Inter-joint dynamic interaction
during human quiet standing examined
by induced acceleration analysis.
Neuroscience 2013, Nov. 13, 2013, San
Diego, USA.

64 2013

Oba N, Sasagawa S, Yamamoto A, Nakazawa
K. A new biomechanical interpretation
of results from stabilogram-diffusion
analysis. 2nd Joint World Congress of
ISPGR/ Gait & Mental Function, Jun. 24,
2013, Akita, Japan.

Yamamoto A, Sasagawa S, Oba N, Nakazawa
K. Development of postural control in
children involves functional freezing
of degrees of freedom. 2nd Joint World
Congress of ISPGR/ Gait & Mental
Function, Jun. 25, 2013, Akita, Japan.

11
2013 3 23

Yamamoto A, Sasagawa S, Oba N, Nakazawa
K. Knee joints significantly affect
estimation of body kinematics in the
sagittal plane during standing quietly.
Australian Neuroscience Society 33rd
Annual  Meeting, Feb. 4, 2013,
Melbourne, Australia.

0



@
Shun SASAGAWA

90551565

)
Naoko OBA
Akio YAMAMOTO



