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Effect of Trekking Shoes Midsole Hardness on Walking Accarding to
Backpack Wear
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[Purpose] The purpose of this study was to investigate the effect of midsole hardness on gait mechanisms
by wearing a backpack. [Methods] Ten hedthy adult males(age:23.20+1.33yrs, heights: 1.72+0.03cm, weights:
67.60+5.95kg) participated in this study. Subjects walked a a speed of 1.5m/s in an 8m section wearing
randomly sdlected midsole hardness (Soft, Medium, Hard) shoes and backpack (30% of body weight). For
measurement of body movement, 10 infrared cameras (Vicon motion capture system, UK) and force plate
(AMTI, ORG-6, US) were used. [Results] First, in the shock phenomenon change, the ground contact time
was longer when wearing a backpack. Second, in the shock absorption strategy, the pack plantarflexion
velocity at the ankle joint was faster in Hard than Soft, and the pack dorsiflexion moment decreased when
wearing a backpack (p<.05). Also, the pack extenson moment of the knee increased significantly when
wearing a backpack. Fourth, in the mechanical negative work, the ankle joint performed less work than the
medium soft, and the knee joint increased as the backpack was worn (p<.05). [Conclusion] As a result of
this study, the difference in the hardness of the midsole used in this study does not seem to affect the
biomechanical movement of gait even when wearing a backpack. In future dudies, it is necessary to
investigate the effect of the midsole through the presence or absence of shoes or inducing muscle fatigue.
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Table 2. Result of shock phenomenon change according to midsole hardness and backpack (MeantSD)
Backpack F-vaue(p-vaue)
Variables Midsole Post-hoc
X (0] Backpack
M x B Interaction
‘ Soft 0.324+0.025 0.350+£0.025 0.260(0.772)
Ground (%g(';)m ime  Medium 0.323+0.031 0.343+0.027 9.426(0.003)*
Hard 0.320£0.029 0.341+0.031 0.084(0.920)
Soft 1.234+0.05 1.233+0.051 0.013(0.987)
Impact Peek Megium 1.236£0,061 1.236:0.046 0.000(0.989)
(X: BW, O: 1.3BW) e e ‘ )
Hard 1.236+0.053 1.236+0.059 0.000(1.000)
Soft 556.89+39.73 580.68+34.26 0.264(0.769)
Impulse :
(X: BW, O: 1.3BW) Medium 549.55+42.17 570.10+33.49 3.542(0.065)
Hard 554.67+40.42 569.47+50.88 0.063(0.939)
Soft 7.55+0.88 7.20+0.83 0.145(0.865)
Loading rate :
Hard 7.69+0.94 7.33+0.8 0.089(0.915)
M: midsole, B:backpack, * p<.05
Table 3. Result of shock absorption strategy according to midsole hardness and backpack (MeantSD)
Backpack F-vaue(p-vaue)
Midsole
X 0 Backpack Post-hoc
M x B Interaction
Pegk plantarflexion Vel ocity(deg* s-1)
Soft -177.67+24.11 -171.95+25.43 4.148(0.021)*
Medium -181.41+28.98 -184.07+15.27 0.204(0.654) Midsole H<S
Hard -200.85+24.60 -194.91+32.67 0.182(0.834)
Peak dorsiflexion Moment(X: BW*m, O: 1.3BW*m)
Ankle Soft 0.18+0.06 0.15+0.04 0.650(0.526)
Medium 0.19+0.05 0.17+0.05 5.869(0.019)*
Hard 0.20+0.06 0.17+0.05 0.039(0.962)
Mechanica Negative Work(X: J*(BW*m)-1, O : J*(1.3BW*m)-)
Soft -6.69+2.10 -6.72+1.20 3.374(0.042)*
Medium -10.58+3.33 -8.51+1.87 0.116(0.734) Midsole: M<S
Hard -7.86+2.06 -8.78+2.97 1.216(0.305)
Pesk Flexion Ve ocity(deg*s-1)
Soft -146.10+22.10 -152.33+22.45 0.370(0.693)
Medium -146.46+11.12 -155.11+23.22 0.906(0.346)
Hard -154.28+24.84 -155.93+27.30 0.126(0.882)
Pesk Extenson Moment(X: BW*m, O: 1.3BW*m)
Knee Soft 0.46+0.13 0.54+0.12 0.035(0.966)
Medium 0.44+0.11 0.53+0.13 6.336(0.015)*
Hard 0.45+0.13 0.54+0.16 0.022(0.979)
Mechanica Negative Work(X: J*(BW*m)-1, O : J*(1.3BW*m)-
Soft -10.29+5.59 -16.90+6.97 1.092(0.343)
Medium -15.90+6.98 -18.72+11.62 6.579(0.013)*
Hard -12.87+6.48 -19.90+10.28 0.391(0.678)

M: midsole, B:backpack, * p<.05
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Table 4. Result of gat dynamic stability according to midsole hardness and backpack (MeantSD)
Backpack F-vaue(p-vaue)
Midsole
X 0 Backpack Post-hoc
M x B Interaction
Peak Eversion Ve ocity(deg*s-1)
Soft -77.33£19.69 -76.96£13.39 1.606(0.210)
Medium -77.79+24.59 -75.51+15.52 0.158(0.693)
Hard -87.64+23.56 -84.53+11.74 0.028(0.972)
Peak Inversion Moment(X: BW*m, O: 1.3BW*m)
Arkle Soft 0.05£0.04 0.06+0.06 0.213(0.809)
Medium 0.05£0.04 0.07+0.06 1.294(0.260)
Hard 0.04+0.03 0.06£0.05 0.091(0.913)
Mechanica Negative Work on Fronta plane(X: J*(BW*m)-1, O : J*(1.3BW*m)-)
Soft -0.52+0.52 -0.74+0.69 0.330(0.720)
Medium -0.37£0.36 -0.67+0.61 1.753(0.191)
Hard -0.63+0.44 -0.66+0.50 0.323(0.726)
medio-latera deviation(cm)
cop Soft 3.51+1.82 251+1.17 1.342(0.270)
Medium 3.29+1.23 259+1.12 4.423(0.040)*
Hard 261+1.31 2.18+1.04 0.235(0.791)

M: midsole, B:backpack, * p<.05
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