Mchanical Efficiency of Treadmill Walking with
Getas against a Horizontal Impeding Force
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Mechanical Efficiency of Treadmill Walking with Getas
against a Horizontal Impeding Force
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Table 1. Physical characteristics of subjects

. Age Height Body VO,max
Sublect (yrs) (cm) WM (/min) (ml/kg/min)
HG 24 180 4.7 345 462
AA 23 162 55.9 2.83 505
T.F. 21 173 69.6 388 55.7
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Photo 1. Treadmill walking with tas against a
horizontal impeding force.
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Figure 1. Schematic diagram of experimental appa-
ratus
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Table 2. Values for apparent efficiency and Ek of

walking with getas and atsubas (Mean+S, D. )

. Efficiency(%) Ek(kcal/kg/km)
Subject Geta At(;uba Gata Atsuba

H.G. 29.6+4.86 23.8+597 0.82+0.155 0.84+0.097
A A 29.7+515 26.3+2.54 0.88+0.083 0.89+0.080
T.F. 30.6+4.59 26.5+0.42 0.88+0.096 0.96+0.064

Subject T. F.

o: Walking with ‘atsubas’
Efficiency =26.4%

6.0 1 n=6, r=09827(P<0.001) o

»: Walking with‘getas’
3.0 - EfﬁCiency =29.3%
n=8, r=O.9635(P<0.001)
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Figure 2. The relation between metabolic rate
against external work rate for subject T. F. Lines
fitted are linear regression.
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Table 3. Average stride dimensions and temporal components during each walking condition

Parameter Barefoot Geta Atsuba
Velocity {(km/h) 4.00+0.48 4.47+0.78 4.09+0.87
Cycle duration (s) 1.18+0.09 1.11+0.10 1.20+0.10
Cadence (steps/min) 102.1+7.31 108.0+9.01 100.9+6.84
Step length (¢cm) 65.4+5.80 68.9+7.56 67.3+9.89
Step length (9% stature) 38 38 38
Stance time (s) 0.75+0.04 0.72+0.05 0.75+0.07
Swing time (s) 0.43+0.05 0.47+0.11 0.454-0.03
Stance time (% cycle) 64 65 62
Swing time (% cycle) 36 35 38
Double-support time (s) 0.14+0.02 0.15+0.04 0.17+0.04
Single-support time (s) 0.60+0.06 0.57+0.06 0.58+0.03
Double-support time (% cycle) 12 13 14
Single-support time (% cycle) 52 51 48

Mean#S. D.
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Figure 4. Mean values and 1S. D. of basic parame-
ters defined in this study. Dotted curves were
cited from Chao et al. (1983) as a general pattern
of ground reaction forces in adult level walking._
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Figure 5. Force curves of subject A. A. during
walking with getas.
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Figure 6. Goniograms of hip, knee and ankle action, and electromyograms of M.
rectusfemoris, M. biceps femoris, M. tibialis anterior and M. gastrocnemius during
each walking condition for subject T. F.
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Figure 7. Integrated EMG activity during each
walking condition. Maximum activity was used
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walking conditions were presented ‘as a percent-
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