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Effects of soles with different hardness on human lower extremity
kinematics during walking

SONG Ya-wei', TENG Jin-ru', ZHANG Xi-yuan’ (1. Scientific Research Department, Nanjing Sport
Institute, Nanjing 210014, China; 2. Sports and Health Department, Olympic College of Nanjing Sport Institute,
Nanjing 211162, China)

Abstract: Objective To evaluate effects of soles with different hardness on kinematic parameters of human low-
er extremity during walking by conducting kinematic analysis on subjects walking with soles of different hardness.
Methods Subjects were required to wear 3 kinds of shoes with soles of different hardness and walk on the tread-
mill at the speed of 6 km/h. Vicon infrared camera system was used to capture the motions of subjects during
walking, and kinematic parameters such as heel height, toe height, knee angle and ankle angle were collected
for experimental analysis. Results Compared with the other shoes, the gait cycle was increased when subjects
wearing soft-soled shoes, with the smallest angel of the forward pendulum of crus. The forward pendulum of thigh
was the smallest and the back pendulum was the largest when subjects wearing medium-hardness shoes. The
forward pendulum of thigh was the largest and the back pendulum was the smallest when subjects wearing hard-
soled shoes. The time of swing phase was relatively stable. Conclusions Soft-soled shoes are more suitable for
slow walking during a short period, while medium-hardness shoes have the smallest impact on lower extremity ki-
nematics during walking for a long period, and hard-soled shoes are suitable for fast walking during a short peri-
od.
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Tab.1 Kinematic parameters of six subjects after experiment
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