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Effect of the arm swing weight of the normal foot according to ankle
instability during walking on foot pressure variables

Seo-Eun Yang(Graduate Program in System Health Science and Engineering, Ewha \Womans
University, PH,D Candidate) - Kyung-Ock Yi(Graduate School in Division of Kinesiology &
Sports Studies, Graduate Program in System Health Science and Engineering, College of

Science & Industry Conversions, Ewha Womans University, Professor)

ABSTRACT

The purpose of this study was to investigate the effect of arm swing weight of normal foot according to ankle instability
during walking on foot pressure variables. A total of 15 participants were included in the experiment: 7 with ankle stability
and 8 with ankle instability. Ankle instability was determined using a questionnaire (CAIT), and foot type was determined using
RCSP. There are two types of arm swing while walking: natural hand swing and active arm swing using the centrifugal force
of the weight while holding a 500ml water bottle. The variables of foot pressure are the maximum pressure for each sole part,
the speed of the center of pressure trajectory for each sole part, and the plantar pressure time integral. The soles of the feet
were classified into 12 sites: hindfoot, midfoot, metatarsal 1 to 5, and toes 1 to 5. Statistics were analyzed by Wilcoxon's
signed rank test using SPSS 22.0 for Windows, and the significance level was set to p<05. The maximum pressure in the ankle
stability group was significantly greater in the 3rd and 4th toe than in the weight arm swing compared to the bare hand swing.
There was no difference in the ankle instability group. In the ankle stability group, the speed of the center of pressure trajectory
was significantly greater in the 4th toe and overall weight arm swing than the bare hand swing, On the other hand, in the ankle
instability group, weight arm swing was significantly greater than bare hand shaking at metatarsal 2, metatarsal 4, 2nd toe, 3rd
toe, 4th toe, and Sth toe. In the plantar pressure time integral of the ankle stability group, the weight arm swing was
significantly larger than the bare hand swing in the overall, but in the ankle instability group, the weight arm swing was
significantly greater than the bare hand swing in the hindfoot, metatarsal 1, metatarsal 5, and all toes. There were differences
in the gait variables according to ankle instability even in the normal foot. Therefore, gait studies should control not only foot
type but also ankle instability. Weight arm swing gait used more metatarsal bones and toes than bare-handed swing gait,
contributing to propulsion by using the forefoot and toe rocker strategy, the last step of gait.

Key words : ankle instability, weight arm swing, maximum pressure, speed of the center of pressure
trajectory, plantar pressure time integral
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