KJSB

http://e-kjsb.org eISSN 2093-9752

Korean Journal of Sport Biomechanics 2019; 29(3): 167-172
http://dx.doi.org/10.5103/KJSB.2019.29.3.167

ORIGINAL

The Effect of Midsole Hardness of Running Shoe on
Fatigue of Lower Extremity Muscles and Impact Force
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Objective: The aim of this study was to investigate the effect of midsole hardness of running
shoe on muscle fatigue and impact force during distance running.

Method: Ten healthy college recreational runners who were performing distance running at

least three times a week participated in this experiment. They were asked to run for 15 minutes
in the treadmill at 10 km/h with running shoes having three different types of midsole hardness
(Soft, Medium, Hard). EMG signal and insole pressure were collected during the first and last
one minute for each running trials. Data were analyzed using a one-way analysis of variance
(ANOVA) with repeated measures.

Results: Midsole hardness did not affect the consistency of stride length. For the median
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hardness (p<.01).

frequency of the EMG signal, only VL was affected by midsole hardness; that of medium was
greater than other midsoles (p<.05). The loading rate of impact forces increased by midsole

Conclusion: Although soft midsole could attenuate impact forces at heel contact, it might have
a negative effect on the fatigue of muscle which could decelerate the body after heel contact.
Therefore, it is necessary to select the optimum hardness of midsole carefully for both reduction
impact forces and muscle fatigue.
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Figure 1. EMG attachment position
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Table 2. Stride consistency

KISB

Soft Medium Hard F p
Mean + SD (m) 2.09+0.22 2.06+0.11 2.09+0.14 0.045 0.956
Stride length
CV (%) 7.64+5.30 496+1.42 5.54+1.79 1.791 0.186
Table 3. Median Frequency of the lower extremities
Mean * SD (Hz) Soft (S) Medium (M) Hard (H) F p Post hoc
VL 71.48+13.75 90.85+19.81 75.77+17.76 3.644 0.040 S<M
VM 7241+10.12 71.22+19.21 71.31£11.65 0.310 0970
TA 96.48+25.31 94.32+£30.02 99.25+19.72 0.07 0.933
BF 88.21+34.33 70. £20.73 75.79+13.83 1.224 0310
GL 93.44+21.64 93.01+£15.46 92.69+17.75 0.011 0.989
GM 96.41+19.49 101.23£16.95 97.65+£14.19 0.290 0.751
RF 50.65+14.73 54.13+£15.32 56.75+14.40 0411 0.667
Table 4. Maximum impact peak and loading rate
Mean + SD Soft (S) Medium (M) Hard (H) F p Post hoc
Max. IP (N/BW) 0.84+0.11 0.82+0.14 0.82+0.10 0.264 0.769
Max. RL (N/BW/s) 19.08+3.98 21.73+4.61 23.29+4.93 6.622 0.002 S<M, S<H
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