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The impact of plantar pressure distribution characteristics on
balance ability during backward walking
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Abstract; Objective To study the changes of plantar pressure during backward walking, so as to explore its
effects on balance ability of human gait. Methods Plantar pressure measurement system ( Pedar-X pressure in-
soles) was used to collect the plantar pressure data from 10 subjects during forward walking and backward walk-
ing, respectively. The experiment was conducted on the treadmill, and the forward walking was set as the control
group. According to the test conditions and intuitive feeling of test participants, 4 speed values (2.0, 2.5, 3.0,
3.5 km/h) were selected to carry out the experiment under two walking modes, respectively. The changes in pa-
rameters such as plantar pressure center trajectory, plantar pressure and foot-ground contact time under different
speed were analyzed. Results Under two walking modes at different walking speed, subjects showed different
plantar pressure during walking. During backward walking, the plantar pressure center transferred from the front
foot to the heel and from inside to outside. Compared with forward walking, the plantar pressure during backward
walking decreased significantly while the foot-ground contact time increased. Conclusions The study on pressure
distribution during backward walking contributes to comprehensively understanding the mechanism of dynamic
balance and provides a new perspective for related study on walking stability.
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Fig.1 Schematic diagram of 8 plantar areas



EREMNE $31% F6H 20165128
508 Journal of Medical Biomechanics, Vol. 31 No. 6, Dec. 2016

OB o AR S A IR T R A
AR S A2 4 BB X IERAT
AT, UA T AL B M o S O a5 JRTBI R 0D A D
PSR Ml — 7 NS 5 3t — 7 A JE B 3t — A BT
B — A R B L X AT kU,
DA A R Rt DAy S e e, 30T 3 g A o R
Ho— A7 BV AR5 b — 7 D R RS M — 7 AR5
— AR PR . 2 B T R RIS T RS
TR SRR ER

R ER A Hy Ze IR R 2o JHRE B

BRI 1 AT R B PR U 1
(a) IEMATE

R R AR o 77 B B

ZERHIBEIISE Hh

A0 BR PR P
(b) FiafrE
2 AmMTERXNS SRS S
Fig.2 Phase division of a gait cycle for two kinds of walking modes

(a) Forward walking, (b) Backward walking
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(a) Forward walking, (b) Backward walking
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Tab.1 Comparison of the plantar pressure peak values during forward and backward walking at different speed
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Tab.2 Comparison of foot-ground contact time during forward and backward walking at different speed
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