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Effects of the difference of shoes and gait on the shear stresses and pressure distribution
- From the viewpoint of diabetes foot ulcer prevention -
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Manabu TAKANO, Hiroshi NOGUCHI, Makoto OE, Hiromi SANADA and Taketoshi MORI, University of Tokyo

Abstract: Diabetic foot ulcer (DFU) is the serious complications of diabetes. High plantar pressure and high shear stress
are major risk factors for DFU. It is important to measure the shear stresses and the plantar pressures during walking for
prevention of DFU. But it is difficult to measure the shear stresses on the plantar directly. In our laboratory, we developed
a method to measure the shear stresses and the plantar pressures under various footwear conditions. In this study, using the
system, we examined the changes of the values of the shear stresses and the plantar pressures caused by the difference of
the shoes or gaits. Walking with the usually wearing shoes is similar to the barefoot walking. But the other footwear
increases the shear stresses and the plantar pressure. The footwear also changes the difference the shear stresses and the
plantar pressure between the left and right foot. This system may contribute to the development or the evaluation of the

footwear’s shear stresses reduction for the prevention of DFU.
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Fig.1. Overview of the system
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Fig.2. Overview of the shear stress sensor and the sheet
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Fig.3. Characteristics of the Footwear
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Fig 5. Barefoot Gait Features
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Fig 6. Subject A Barefoot & Shoes (leather)
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Fig 7. Subject B Barefoot & Shoes (Boots)

Fig 8. Subject B’s insole (inside his shoes)
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Fig 9. Subject A Barefoot & Shoes (Boots)
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Fig 10. Subject B Barefoot & Shoes (leather)
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