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Simultaneous measurement system of plantar pressure and shear force during gait
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Abstract: Plantar foot ulceration is one of the diabetic complications. It has shown that both pressure and shear force are
associated with ulceration. While there are some plantar pressure measurement systems, it is difficult to measure plantar
shear force during gait. The aim of this study is to establish the simultaneous in-shoe measurement system of plantar
pressure and shear force during gait. The design of the measurement system is based on F-Scan pressure distribution sensor
sheet, and shear sensor sheets. The insole with shear sensor sheets was arranged to be applicable for measurement of
diabetic neuropathy patients without damaging their skin. It was found that the system could get different shear force data
in response to gait pattern, such as shuffle walking and flat-floored walking. Moreover we confirmed the repeatability of
the system for 5 healthy individuals. After the clinical study with diabetic patients, the system can be applied not only for
prevention of diabetic foot, but also for evaluation of gait posture broadly.
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Fig.1 The structure of measurement sandal
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Fig.4 Shear force and mean pressure
under left metatarsal head
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Fig.5 Shear force under right metatarsal head
during normal walking
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Fig.6 Shear force under right metatarsal head
during shuffle walking
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Fig.7 Shear force under metatarsal head
during flat-footed walking
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Fig.8 Shear force under left metatarsal head
during normal walking
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Fig.9 Shear force under right metatarsal head
during normal walking
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Fig.10 Shear force under heel during normal walking
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