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ABSTRACT

Y M HAN J. SCHOL H S KM, Y. TLIM, J. H Y], G. R TACK, K O. YI, S. B. PARK, The
Differences of the Normalized Jerk According to Shoes, Velocity and Slope During Walking, Korean Journal
of Sports Biomechanics, 2006, Vol. 16, No. 2, pp. 18, 2006. The purpose of this study was to evaluate
normalized jerk according to shoes, slope, and velocity during walking, Eleven different test subjects used
three different types of shoes (running shoes, mountain climbing boots, and elevated forefoot walking shoes)
at various walking speeds(1.19, 1.25, 1.33, 156, 1.78, 19, 2, 211, 2.33nysec) and gradients(0, 3, 6, 10 degrees) on
a treadmill. Since there were concerns about using the elevated forefoot shoes on an incline, these shoes
were not used on a gradient. Motion Analysis (Motion Analysis Corp. Santa Rosa, CA USA) was conducted
with four Falcon high speed digital motion capture cameras. Utilizing the maximum smoothness theory, it
was hypothesized that there would be differences in jerk according to shoe type, velocity, and slope.
Furthermore, it was assumed that running shoes would have the lowest values for normalized jerk because
subjects were most accustomed to wearing these shoes. The results demonstrated that elevated forefoot
walking shoes had lowest value for normalized jerk at heel. In contrast, elevated forefoot walking shoes had
greater normalized jerk at the center of mass at most walking speeds. For most gradients and walking
speeds, hiking boots had smaller medio-lateral directional normalized jerk at ankle than running shoes.
These results alluded to an inverse ratio for jerk at the heel and at the COM for all types of shoes.
Furthermore, as velocity increased, medio-lateral jerk was reduced for all gradients in both hiking boots and
running shoes. Due to the fragility of the ankle joint, elevated forefoot walking shoes could be
recommended for walking on flat surfaces because they minimize instability at the heel. Although the
elevated forefoot walking shoes have the highest levels of jerk at the COM, the structure of the pelvis and
spine allows for greater compensatory movement than the ankle. This movement at the COM might even
have a beneficial effect of activating the muscles in the back and abdomen more than other shoes. On
inclines hiking boots would be recommended over running shoes because hiking boots demonstrated more
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medio-lateral stability on a gradient than running shoes. These results also demonstrate the usefulness of
normalized jerk theory in analyzing the relationship between the body and shoes, walking velocity, and

movement up a slope.
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