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ABSTRACT; The purpose of this study were (a) to determine EMG activity pattern and individual totally differences
effects during three running conditions and (b) to quantify the difference EMG activity for lower limb muscles. There
was not enough date for different ground condition with EMG activity less than wearing shoes studies. Within
subjects study comparing EMG while running in three different ground conditions; normal ground, treadmill, and
sandy road. Four subjects EMG data were collected in 5 minutes during each conditions. Surface EMG data were
collected from the tibialis anterior, medial gastrocnemius, rectus femoris, and biceps femoris. The EMG and total
activities was calculated in each EMG signals. EMG onset, offset, and integrated values were reported. EMG data
were compared for the different conditions using an ANOVA( a =0.05). The finding of this study showed that EMG
activities in sand road of running were grater than the other conditions. This study provides evidence that limb muscle
activity are controlled not only shoe type but also running condition of grand. Furthermore, greater EMG activity

leads to greater energy consumption in sand running than treadmill.
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Fig. 1 Typical experimental scene in sand running.
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Table 1. iEMG data of Subject. A, mV' sec
FARAI7ZILN FLYESIL] Bt
RF 36.33 22.36 49.72
BF 38.1 6.15 46.96
TA 17.56 12.03 12.59
mGAS 16.47 7.942 18.05
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Fig. 2 Raw EMG Data in each running condition at 5 seconds period in 1 minutes; (A) on normal road

(asphalt), (B) on treadmill,
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Fig. 3 Average iEMG data of three different road

conditions and each muscles.
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(C) sandy road, unit Y-axis[uV], X-axis[sec],
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Fig. 4 Changing of three running conditions in
total iEMG values.
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Fig. 5 Relative activities in three different
running conditions: value described percent of

each muscle’ s asphalt data.
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