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The analysis of plantar shear stress and pressure of diabetic foot patients during walking

S. J. Hwang(Biomedical Eng. Dept., YSU), S. W. Park(Biomedical. Eng. Dept., YSU)
Y. H. Kim(Biomedical Eng. Dept., YSU, Institute of Medical Eng., YSU)

ABSTRACT

In this study, we analyzed the plantar shear stress and pressure of diabetic foot patients during walking by using
in-shoe local shear force and plantar pressure measurement system. Twelve normal subjects and three diabetic foot
patients with diabetic neuropathy in lateral heel were participated in this study. The center of pressure in diabetic foot
patients moved more medially and directed toward 1st, 2nd metatarsal heads and hallux during late stance period,
making pressure at the medial heel and 2nd metatarsal head significantly higher than in the normal. Shear stress at
the heel were changed significantly in early stance and the magnitude of shear stresses in each metatarsal head were
also changed. Further studies would be very helpful to design foot orthoses in patients with diabetic neuropathy or

other diseases.
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Fig. 1 Photographs of a local shear force transducer

Fig. 2 Insoles in which shear sensors were inserted
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Table 1 Characteristics of participated subjects

Characteristics Normal Diabetic foot
Age (years) 23.44+1.74 53.33+4.16
Body mass (kg) 78.21+9.15 72.13+9.59
Height (cm) 175.64+4.22 175.66+10.69
Foot length (cm) 26.02+0.62 25.83+7.63

Fig. 3 Diabetic foot patient

Fig. 4 The insole type local shear stress measurement
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Fig. 5 Definition of four regions to analyze plantar
pressure
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Fig. 7 Longitudinal shear stresses in the foot
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Fig. 6 Mediolateral shear stresses in the foot
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Fig. 8 Center of pressure trajectory
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Fig. 9 Differences of platar pressure between diabetic
foot and normal
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