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ABSTRACT

The purpose of this study was to the kinetic variables effects from the use of arch support inserts on low-arched people. We
selected 10 people for the research and separated them into 2 groups, 5 people for the normal arched group and 5 people for the low
arched group. Each group wear shoes which have a 3 step convertible arch support (level O, level 2, level 5) and we measured their
foot pressure and 3D motion analysis data. As a result, we found that the mean pressure at the heel of the low arched group was
decreased when using the arch supports. The arch support induced the correct grounding area for the foot and dispersion of foot
pressure. 3D motion analysis found that as the height of the arch support was increased, the movement of the
Y-axis(inversion-eversion) was increased to relieve the shock to the heel. The arch support insert limited the range of motion(ROM)
of the Z-axis(abduction-adduction) of the low arched person’s ankle joint and prevented ankle injury caused by the excessive eversion
when walking. Low arched people are seen to be easily tired due to the ineffective shock absorption of the knees and abnormal
walking motion. In order to improve the problems, a 3 step convertible arch support(level 5) insert would improve the low-arched
people’s walking ability. In other words, the low arched people should be expected to walk as well as normal arched people when
they wear shoes with the arch support insert.

Keywords : Low arch, Foot pressure, Gait pattern, Arch support devices
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Figure 1. Podoscopy testing

Table 1. Information on the study subjects

(MESD)
. height weight shoe size age
WS e ke am) o
normal arch(n=5) 175.842.17 77.04830 266224  29.8+2.37
low arch(n=5) 1762+2.77 672522  268+2.74  29.2+522
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Figure 2. Pedar-X Mobile System
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Figure 4. Testing shoe and arch support device
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Table 2. Analysis factors

foot pressure analysis* 3D motion analysis**
No. description No. description
1 forefoot 1 ankle
2 midfoot 2 knee
3 rearfoot 3 hip
4 foot -

** X-axis : flexion-extension
* mean pressure, area Y-axis : inversion-eversion
Z-axis : pronation-supination
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Figure 5. mean pressure analysis
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Table 3. mean pressure analysis(A) and area analysis(B) (unit: kPa, cmd)
mean pressure(A) area(B)
level 0 level 2 level 5 pvalue level 0 level 2 level 5 pvalue
nomal 900011006 8431+L118  8.389+1.092 0521 67.4321.883 65.602+1.724 65.254+4.184 0.450
forefoot  arch
(ME-SD) 211(1?:;11 876010486  8.099+0.627  7.921+0.928 0182 66.8503.547 65.550+4.189  62.230+4.294 0215
pvalue 0516 0578 0.486 0.754 0.980 0292
. normal 2.350+0915  3.515+0.699  4.198+0.509 0.006*** 31.894+7.796 31.918+2.027 33.182+7.177 0.933
midfoot _Arch
(M=SD) ;?gl 324440718  3.61710366 458410454  0.005%** 4225242050 3446045542 36.018+5.979 0.059
pvalue 0.124 0.779 0.241 0.021%* 0364 0516
nomal 953110771 9329:0.791  9.994+0477 0331 39.904+0.707 38.910+0.693 38.910+0.693 1.000
rearfoot __Arch
WESD) 11122;,1 8.804+1.798  7.797+1.556  8.113+1.439 0.555 38.576+1.440 37.956+2.826 37.948+1.742 0.863
pvalue 0494 0.085 0.024** 0.660 0.484 0.284
foo nzrné]}?l 4407+0.669  4.323+0.633  4.406+0.549 0.970 129.550+10970 124.610+2.800 126.800+15.580  0.785
(M-SD) ;?31 444610451 405010232 424610362 0.259 135.600+11.200 119.560+8.270 118.950+9.320  0.030**
p-value 0915 0392 0.600 0413 0232 0362
*p<.05, ***p<.01
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Figure 7. ankle joint analysis
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Table 4. ankle(A), knee(B) and hip(C) range of motion analysis (unit: deg)

ankle(A) knee(B) hip(C)

level 0 level 2 level 5 pvalue level 0 level 2 level 5 pvalue level 0 level 2 level 5 pvalue
normal 24761 23262 23.036 36639 37316 36228 33.808 34410 36211

X ach 2677 2937 o4 0 18291  +4981 4859 0962 I 43 a4 0052
(WESD low 21351 268M 2071 g AT TR 30 0 W52 513 3B oo
ach 3367 4009 4o O 6012 6811 5650 O W60 £10321 9350 O
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nomal 9355 1019 B&I o o 7218 T84 8BS0 o0 8790 9230 1038
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