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A Comparative Study of Characters of Muscle Activity in Lower Limb
and Gait Pattern on Type of Heel Rockers
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ABSTRACT

S. Y. AN, S. B. KIM, and K K LEE. A Comparative Study of Characters of Muscle Activity in Lower
Limb and Gait Pattern on Type of Heel Rockers. Korean Journal of Sport Biomechanics, Vol. 17, No. 1, pp.
111-119, 2007. The purpose of this study was to investigate muscle activity and gait pattern in lower limb
depending on the outsole of heel rockers. Fifteen healthy men volunteered for this experiment. Each subject
performed totally three trails with two pairs of different heel rocker shoes and a pair of normal running shoes
at speed of 1.33m/s for 1 minute during walking on a treadmill. Kinematic data gathered in 100Hz was
recorded and analyzed by using the 3D motion capture system to measure the trunk tilt and joint angle of the
right lower limb. And the lower extremity muscle activities were simultaneously recorded in 1000Hz and
assessed by using EMG. The statistical analysis was the one-way ANOVA with the repeated measures to
compare among the three kinds of shoes. The level of statistical significance for all tests was 0.05. Joint angle of
lower limb was showed statistically significant different in MST(hip joint), LHS(ankle joint), and RTO(knee and
ankle joint). Muscle activity of rectus femoris and biceps femoris was statistically increased in both heel rocker
shoes during gait cycle on treadmill. The maximum peak time of tibialis anterior in the negative heel rocker
showed the delay of approximately 23.8%time than normal shoes. Gait pattern variability of the negative heel
rocker was increased in the first half of the stance phase and the variability of the positive heel rocker was
increased in the terminal stance phase. In Conclusion, stability was decreased in between joints of lower limb on
positive heel rocker than negative heel rocker. This study found that there were different joint angle, muscle
activity, gait pattern and coordinate system of the lower limb in each kind of shoes. These unstability affected
the lower extremity and the whole body. A further study has to be continued with study of rehabilitation and
exercise for a long-term.

KEYWORDS: ROCKER SHOE, UNSTABILITY, TREADMILL GAIT, COORDINATION, EMG.
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