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Change in Gait Pattem according to a Change in Shoe Qut-soles
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!Seoul National University & “Seoul National University Institute of Sport Science

The purpose of the study was to investigate the effect of shoe’s soles abrasion positions on gait

biomechanics and joint moment of the lower limbs. Participants between the age of 20 and 29 (Male: 10,

Female: 8) were chosen as subjects. These subjects wore shoes for 40 minutes with soles that were

previously worn down medially or laterally. Motion analysis system consisting of 8 infrared cameras

and two force platforms were used to measure the following: center of mass(COM), ground reaction

force(GRF) and lower limb’s joint moment. Significant differences in the COM and GRF were observed

between lateral & medial worn shoes and non-worn shoes. In addition, significant differences in ankle

and knee movements were observed. The change in shoe soles is common however there is still a lack

of information regarding the effects on gait patterns, joint forces, etc. This study reveals that shoes with

worn down soles can negatively influence our gait pattern. We recommend that shoes be checked

regularly for signs of wear and tear and changed accordingly. Furthermore, research focusing on the

effects of differently shaped shoe sole abrasion is needed to recommend how they influence an

abnormal gait. In addition, further studies on the relationship of worn shoes on lower back pain needs

to be conducted.
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Table 2. Mediolateral GRF 3 way mixed ANOVA

Type of shoe (unit: N/BW)

Eversion Inversion Normal F Sig
male female male female male female EIN Gen EIN Gen
First 9.19 8.27 25.74 23.88 20.63 16.13
+24.72 +16.34 +15.32 +11.47 +21.86 +13.99
. 10.33 8.37 2141 22.44 18.82 18.29
Middle +23.30 +16.20 +15.46 +12.85 +21.42 +14.88 144.08 233 000 098
Last 7.05 10.41 25.14 24.76 19.32 17.28
+24.98 +17.51 +14.83 +12.11 +21.93 +14.01
F Time 6.962
Gen 15.935
. Time .000
Sig
Gen .000
Table 3. Anteroposterior GRF 3 way mixed ANOVA
Type of shoe (unit: N/BW)
Eversion Inversion Normal Sig
male female male female male female EIN Gen EIN Gen
First -122.83 8.27 -123.45 -98.68 -106.23 -89.12
+27.84 +16.34 +24.98 +13.94 +29.00 +13.92
. -122.64 8.37 -121.62 -101.44 -110.71 -91.47
Middle +23.90 +16.20 +25.16 +41.41 +29.79 +12.54 95409 105781 000 000
Last -121.29 10.41 -121.81£2  -100.64 -109.56 -95.73
+23.63 +17.51 6.57 +15.55 +30.12 +12.90
F Time .585
Gen 2.003
. Time 011
Sig
Gen 138
Table 4. Vertical GRF 3 way mixed ANOVA
Type of shoe (unit: N/BW)
Eversion Inversion Normal Sig
male female male female male female EIN Gen EIN Gen
First 657.48 490.20 654.68 479.99 604.57 473.93
+106.30 +50.80 +91.17 +50.56 +100.29 +54.06
. 652.79 492.32 655.80 481.40 613.69 473.04
Middle +97.16 +52.88 +89.70 +51.63 +103.24 +54.70 102.80 3522 000 000
Last 650.06 491.18 656.01 480.49 606.99 482.96
+93.40 +51.59 +90.96 +57.82 +109.68 +53.70
Time .832
F Gen 3.363
. Time 437
Sig
Gen .037
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Table 5. COM 3 way mixed ANOVA

Type of shoe(unit: cm)

Eversion Inversion Normal Sig
male female male female male female EIN Gen
First 4.16 4.46 491 4.87 4.60 5.02
+1.49 +1.01 +.95 +1.45 +1.34 +1.22
. 4.19 4.62 442 4.58 435 5.05
Middle L1137 £93 £107 16l 124 +l14 000002
Last 3.64 4.90 4.82 476 4.49 478
+1.16 +1.14 +.94 +1.33 +1.08 +1.04
F Time 16.466
Gen 19.657
. Time .000
Sig
Gen .000
Table 6. Ankle Moment 3 way mixed ANOVA
Type of shoe
Eversion Inversion Normal Sig
male female male female male female EIN Gen
First -.061 -.051 010 .064 -.029 -.023
+.043 +.040 +.046 +.062 +.022 +.049
. -.066 -.049 013 .040 -.022 -013
Middle +.046 +.039 +.050 +.051 +.025 +.050 000 013
Last -.067 -.044 021 .046 -.020 -011
+.043 +.042 +.053 +.051 +.027 +.048
P Time 60.998
Gen 4.704
. Time .000
Sig
Gen .010
Table 7. Knee Moment 3 way mixed ANOVA
Type of shoe
Eversion Inversion Normal Sig
male female male female male female EIN Gen
First .191 .166 337 328 229 211
+213 +.148 +.208 +.142 +212 +.141
. 184 .169 337 333 241 230
Middle +203 +144 +204 +146 +213 +155 000325
Last 195 176 349 352 233 245
+.207 +.151 +212 +.137 +.222 +.154
Time 21.678
F Gen 5.945
. Time .000
Sig
Gen .003
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