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Change of plantar dynamics in Chinese parachutists at landing
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Abstract: Objective To observe the rule of plantar dynamics in Chinese parachutists at landing. Methods The maximum stress,
maximum pressure, contact area, pressure-time integration value of 12 active duty parachutists from “August 1st” Skydiving Team
were measured using the German Pedar-X system when they jumped off from a 1.5-meter high platform. The left and right plantars
were divided into 10 regions according to the conventional criteria and their dynamics parameters were recorded. The rule of
dynamics change in each region was observed. The dynamics values in different regions of the left and right plantars were compared.
Results The distribution of the maximum pressure in left plantar was as follows: the maximum pressure in left plantar of medial heel
in region 9 > that of lateral heel in region 10 > that of middle foot in region 8 > that of the first toe in region 1 > that of the first
metatarsal area in region 3 > that of the second metatarsal area in region 4 > that of the third metatarsal area in region 5 > that of
2-4 toes in region 2 > that of the fourth metatarsal area in region 6 > that of the fifth metatarsal area in region 7 (7.86 + 1.68 kPa vs
7.47 +1.88 kPa vs 4.68 +0.71 kPa vs 3.96 + 1.56 kPa vs 3.72 + 1.43 kPa vs 2.87 + 1.05 kPa vs 2.13 + 0.87 kPa). The distribution of
maximum stress and maximum pressure-time integration value was consistent with that of the maximum pressure in left plantar. The
distribution of maximum stress, maximum pressure and maximum pressure-time integration value in the right plantar was consistent
with that of those in the left plantar. Conclusion The pressure of left and right feet is similar at half-squat landing. The pressure of
plantar and heel is the highest. The pressure of medial plantar is greater than that of the lateral plantar, thus easy leading to fracture of
medial and lateral ankles.
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Fig.1 Ten plantar areas of foot
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Tab.1 Index of left plantar dynamics in 12 parachutists(150 cm)

Foot region Force(n) Pressure(kPa) Contact area (cm’) Pressure time integral (kPa/ms)
Total object 37.78 +5.31 8.00 + 1.35 158.84 + 10.96 59.50 +20.61
Great toe 1.55+0.74 3.96 + 1.56 7.14 +1.03 70.13 +42.27
Lesser toes 1.66 +0.58 2.64+1.25 17.45 +2.68 25.84+17.77
The first metatasal 2.45+0.69 3.72+1.43 13.97+1.17 50.14 + 38.63
The second metatasal 1.74 £ 0.61 2.87 +1.05 11.15+1.18 65.83 +75.46
The third metatasal 1.56 £ 0.56 272 +1.08 9.74 £ 1.14 72.40 £ 72.03
The forth metatasal 1.19+£0.32 2.42 +0.68 9.28 £ 0.55 54.48 +52.86
The fifth metatsal 1.04 +0.28 2.13+£0.87 9.13 £ 1.06 28.20 + 16.39
Midfoot 9.60 + 1.44 4.68 +0.71 45.39 +3.36 5520+ 17.95
Medial hind foot 10.32 +2.59° 7.86 + 1.68 15.65 £ 0.01 157.24 £ 56.17"
Lateral hind foot 7.93 £2.65 7.47 +1.88 16.30 +0.51 103.66 +49.45

P < 0.05, vs lateral hind foot
®2 12 2BGARGRKRINFERE

Tab. 2 Index of right plantar dynamics in 12 parachutists(150 cm)

Foot region Force(n) Pressure(kPa) Contact area (cm’) Pressure time integral (kPa/ms)
Total object 35.70 + 8.78 7.80+1.84 157.26 + 12.07 66.54 +42.26
Great toe 334+ 1.57 3.34+ 1.57 6.71 £ 1.03 66.15 +42.36
Lesser toes 1.60 +0.93 2.12+0.99 15.79 +5.41 31.32 +£26.89
The first metatasal 2.57+0.73 3.70+1.23 13.93 £ 1.01 128.94 + 148.13
The second metatasal 1.61 +0.59 252+1.18 10.96 + 1.87 74.76 + 67.17
The third metatasal 1.30 £ 0.44 2.11+0.72 9.47 + 1.46 60.43 +51.02
The forth metatasal 1.07 £ 0.35 1.89+£0.55 9.11+0.92 44.14 £40.38
The fifth metatsal 0.95 +0.40 1.98 £ 0.76 8.95+ 1.65 33.59 +23.79
Midfoot 9.23+1.95 428 +1.14 45.51+3.27 57.96 + 38.27
Medial hind foot 10.21 £ 3.75" 7.59 £2.36 15.40 + 0.87 160.70 + 117.73
Lateral hind foot 7.07£2.18 7.66 + 1.85 16.16 + 0.67 105.52 + 81.43

P < 0.05, vs lateral hind foot
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