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Brief report

Attenuation of the anticipatory postural adjustments in the frontal

plane with the increase of the forward propulsive velocity

of step initiation in humans

Taro Ito 1） Takashi Azuma 2） Noriyoshi Yamashita 3）

Abstract

Step initiation involves anticipatory postural adjustments (APA) that propel the center of

body mass (CM) forward and laterally before onset of heel off of the swing leg for the first

step. It is recognized that the APA in the mediolateral direction (ML-APA) associated with

step initiation can counteract lateral instability in a single support of the stance foot before

onset of the primary movement. The purpose of this study is to elucidate whether and how

the ML-APA, i.e. the EMG activity of postural synergists, the center foot of pressure (CP)

towards the swing leg, lateral shear force on the CM for propelling the CM towards the sup-

port leg, is modulated with the lateral instability related to the forward propulsive velocity in

volitional step initiation. Seven healthy subjects instructed to land on the regular swing-foot

placement performed the initiation of a single step forward at two speeds (as fast as possible,

FST; normal speed, NML). The anticipatory peak amplitudes of the velocity and displacement

of the CM towards the stance leg at FST were significantly lower than those at NML. The

present results indicate that the central nervous system may attenuate the ML-APA accord-

ing to decreasing degree of the lateral instability with the increase of the forward step veloci-

ty. 
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1. Introduction

In volitional step or gait initiation from a bipedal stance, a stepping movement cannot be executed

until the position of the center of body mass (CM) has reached a given point. Electromyographic (EMG)

activities in the tibialis anteriors of both swing and stance legs in step (Ito et al., 2003; Yamashita et al.,

1995) or in gait initiation (Crenna and Frigo, 1991), and the gluteus medius and the tensor fasciae latae of

the swing and stance legs in step (Yamashita et al., 1995) or gait initiation (Patchay and Gahéry, 2003)

were observed prior to the first heel-off, i.e., the onset of a step movement. Consequently, the center of
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