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Plantar pressure distributions during support phase under different
Achilles tensile loads

ZHANG Wei, XUN Fu-xing, TAN Wei, SUN Chao, ZHAO Wei-dong, ZHANG Mei-

chao ( Department of Anatomy, Guangdong Provincial Medical Biomechanical Key Laboratory, Southern

Medical University, Guangzhou 510515, China)

Abstract; Objective To investigate changes in plantar pressure distributions on forefoot and hindfoot region dur-
ing the support phase under different Achilles tensile loads. Methods Six fresh frozen human below-knee speci-
mens were used and placed on the material testing machine. The ankles were kept in neutral position and the axi-
al load of 350 N was applied on the specimens. Achilles tensile loads varied from 0 kg to 80 kg (0, 100, 200, 300,
400, 500, 600, 700, 800 N)were applied by weights. Two scales were placed under the forefoot and hindfoot re-
gion of the specimen, respectively, to record the pressure under the Achilles tensile loads. Results With the In-
creasing Achilles tensile force, the pressure on forefoot region was increasing, while the pressure on the hindfoot
was decreasing. The percentage of average plantar pressure in forefoot and hindfoot region over the total plantar
pressures presented a linear relationship with the Achilles tensile force (P <0.01, A =0.996). Conclusions
The support phase of foot in vitro was simulated and the plantar pressure distributions on forefoot and hindfoot re-
gion was investigated in this paper. The result can provide theoretical evidences for some diseases (such as dia-
betic foot ulcers, metatarsalgia) caused by plantar pressure changes due to Achilles tensile contracture in clinic.
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Fig.1 Specimen mounted at the material testing machine
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Tab.1 Relationship between plantar pressure on forefoot and
hindfoot region and different Achilles tensile force
BB RJRES/N
(C)/N HIE(A) JaR (B) (B+C)/A
0 50.00 +12.65 283.33 +12.52 6.00 +1.58
100 62.50 +15.08 272.50 +14.05 6.25+1.48
200 79.17 £13.93 257.50 £13.32 5.93 +1.06
300 96.67 +14.02 240.83 +14.29 5.71 £0.94
400 115.00 +£18.17  224.17 +18.28 5.55+0.97
500 135.83 £22.45  202.50 +20.92 5.31 +1.00
600 157.00 £25.64  181.00 +£23.02 5.10 £0.99
700 163.75 £20.56  167.50 +22.17 5.37 +0.81
800 180.00 £25.50  151.25 +24.96 5.37 +0.85
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Tab.2 Relationship between percentage of plantar pressure in
forefoot and hindfoot region over the total plantar pressures with

different Achilles tendon force

JRIRE BT 5 E e %
BRREDL S1/N
A =73
0 15.00 £3.75 85.00 £3.75
100 18.65 +4.38 81.35 +£4.38
200 23.50 +4.04 76.50 +4.04
300 28.82 +4.14 71.18 £4.14
400 33.87 £5.12 66.13 £5.12
500 40.12 +6.11 59.88 +6.11
600 46.40 +6.84 53.60 £6.84
700 49.48 +6.10 50.53 £6.10
800 54.33 £7.25 45.68 +7.25
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Fig.2 Percentage of average plantar force of the forefoot
(a) and hindfoot (b) region over the total plantar pressure
forces Achilles tendon force
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