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ABSTRACT

Objectives: To measure and compare peak trunk acceleration amplitude and gait
parameters between elderly women with balance-impaired (BI) and non-balance-
impaired (NBI) during walking on level surface and walking over obstacle. Methods:
The Berg Balance Scale (BBS) was used as a criterion to classify elderly women to
the BI (n=15, BBS score < 45) and the NBI (n=15, BBS score > 45) groups.
Participants were tested on three walking conditions including walking on level
surface and walking over the low and high obstacles (10% and 30% of individual leg
length) with their self-selected walking speed. A tri-axial accelerometer was used to
measure trunk acceleration in vertical (V), anteroposterior (AP) and mediolateral
(ML) directions. Two-dimensional (2D) motion analysis was used to measure all gait
parameters. Gait parameters of level walking included walking speed, step length and
toe-floor clearance, and gait parameters of crossing step included crossing speed,

crossing step length, leading and trailing limb elevations and pre- and post-obstacle



distances. Results: For level condition, the BI group displayed significant slower
walking speed, shorter step length and smaller peak trunk acceleration amplitude in
ML directions than the NBI group. For the low and high obstacle conditions, the BI
group also displayed significantly reduced all gait parameters and reduced peak trunk
acceleration amplitude in all three directions compared to the NBI group (p<0.05),
except in the high obstacle condition that peak trunk acceleration amplitude in ML
direction of the BI group was significantly greater than the NBI group (p<0.05).
Conclusions: Elderly women with balance-impaired (BI) demonstrated more cautious
strategies during walking on both level surface and obstacle tasks for maintaining their
trunk stability. Peak trunk acceleration amplitude in ML direction during crossing a
high obstacle could distinguish elderly women with balance-impaired from non-

balance-impaired.
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