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The control of inter-joint coordination in human walking.
Tomonori Kitoh
Summary

. The present study was undertaken to clarify the control of inter-joint
coordination in human walking. Step time, stride length, and joint
movement during walking were compared between overground and
treadmill walking.

. An identical speed measurement method was applied to overground and
treadmill walking in order to establish a uniform speed condition in both
environments. This method enabled further strengthening of the logical
background of this comparative study.

. For most subjects, step time and stride length differed between both
walking conditions. However, those characteristics didn’t show a uniform
tendency among all subjects.

. When overground and treadmill walking were compared, it was
remarkable that the ROM (Range Of Motion) of hip joint during
treadmill walking was changed, and the size of motion of the hip joint in
treadmill walking decreased in almost all subjects. However, knee joint
motion didn’t show a tendency of either increase or decrease of joint
angle movement. Furthermore, those characteristics didn’t show a
uniform pattern among all subjects. The ROM of each joint changed in
treadmill walking regardless of the change of step time.

. Therefore, it is suggested that the control of movement (inter-joint
coordination) might be partially independent of the rhythmic control

(inter-limb coordination) in adaptation to changes in walking condition.
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Table.1. Subject characteristics

Subject Age Height Weight
(years) (m) (kg)
A 25 1.75 65.4
B 19 1.70 64 .4
C 21 1.63 64.5
D 21 1.71 61.0
E 21 1.81 68.0
F 24 1.71 77.1
G 25 1.68 69.0
H 21 1.80 79.7
I 23 1.75 67.2
J 22 1.65 61.0
K 19 1.69 66.7
L 21 1.68 61.0
M 24 1.73 74.5
N 23 1.75 72.8
O 30 1.78 69.0
P 20 1.75 72.0
Q 21 1.71 62.0
R 23 1.73 76.3
S 22 1.71 68.0
Mean 22.4 1.72 68.4
Max 30 1.81 79.7
Min 19 1.63 61.0

SD 2.50 0.04 5.55




Table.2. Walking parameters

Subject  Walking speed SD CV
(m/min) (m/min) (%)
A 50.9 0.79 1.56
B 56.8 1.06 1.86
C 68.9 1.09 1.59
D - 68.5 1.68 2.45
E 68.3 2.08 3.05
F 54.9 2.18 3.97
G 85.0 2.18 2.56
H 74.2 2.07 2.80
I 83.5 0.82 0.98
J 76.2 1.91 2.51
K 66.9 1.11 1.66
L 76.1 1.73 2.28
M 81.0 1.22 1.52
N 71.7 1.67 2.32
O 76.0 0.64 0.84
P 67.2 1.23 1.83
Q 65.9 1.31 1.99
R 82.6 1.41 1.71
S 76.7 1.66 2.16
Mean 71.1 2.09
SD 9.57
Max 85.0 2.18 3.97
Min 50.9 0.64 0.84

* All parameters were calculated from 16trials in overground
condition.
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Fig.1. A: Diagram of the experimental apparatus. B: Calculation of vertical sway effect. The rod length (r) was
constant. The angle between surface and rod (6) was measured by goniometer. For example, the horizontal
transfer from point A" to point B” when the subject moved from point A to point B during walking, could be
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Fig.9. Comparison of range of vertical movement between overground and treadmill walking. Mean range of
vertical movement for all subjects during overground (left) and treadmill (right) walking.
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