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Abstract

The purpose of this study was to compare mechanical work during vigorous walking (which
utilizes greater arm swing and step length) with that during normal walking, and to compare
the ventilatory threshold (VT) between treadmill walking against a horizontal impeding force
(horizontal load walking) and cycle ergometer exercise. Six adult men performed normal and
vigorous walking on a treadmill at different walking speeds. At all speeds, external work
during vigorous walking was greater than that during normal walking, and the individual
difference (delta = vigorous walking — normal walking) in total work was significantly
correlated with that in oxygen uptake. On the other hand, seven adult men performed
horizontal load walking (velocity: 1.11 m/sec) and cycle ergometer exercise (pedaling
frequency: 60 rpm) for the assessment of VT. Oxygen uptake at VT during horizontal load
walking was greater than that during cycle ergometer exercise, whereas the opposite was
noted for the work rate at VT. Thus, it was suggested that increased mechanical work
(particularly total work) during vigorous walking would increase the metabolic cost.
Furthermore, it was assumed that the muscle mass recruited for exercise would be
considerably greater for horizontal load walking than for cycle ergometer exercise because

pedaling requires fewer muscles (lower extremities).
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Figure 1. Representative photograph sequences of normal walking
(upper panel) and vigorous walking (lower panel).
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Table 1. Mechanical work variables in each walking condition and speed.

Condition Comparison
. Speed, .

Variable nlj/eseec Normal walking Vigorous walking

z P ES
M SD M SD

WEXTERNAL, 1.11 0.445 0.082 0.709 0.269 2.20 .028 .90
J/kgm 1.53 0.728 0.104 0.981 0.118 2.20 .028 .90
1.94 1.114* 0.102 1.416 0.221 2.20 .028 .90
WEORWARD» 1.11 0.500 0.056 0.483 0.056 1.15 .249 47
J/kgm 1.53 0.888 0.049 0.889 0.097 0.31 753 13
1.94 1.278* 0.182 1.255° 0.177 0.73 463 .30
W ERTICALS 1.11 0.402 0.060 0.533 0.145 2.20 .028 .90
J/kgm 1.53 0.651 0.085 0.702 0.108 0.73 463 .30
1.94 0.801 0.169 0.823 0.174 0.73 463 .30
W INTERNAL» 1.11 0.286 0.032 0.315 0.058 1.36 173 .56
J/kgm 1.53 0.539 0.165 0.559 0.099 0.52 .600 21
1.94 0.854° 0.239 0.820° 0.105 0.11 917 .05
WroTAL 1.11 0.731 0.092 1.024 0.324 2.20 .028 .90
J/kgm 1.53 1.266 0.239 1.541 0.192 1.99 .046 .81
1.94 1.968* 0.312 2.236 0.261 1.78 .075 73
ERECOVEREDS 1.11 51.1 5.0 32.1 15.7 1.99 .046 .81
% 1.53 52.8 5.7 37.8 10.5 2.20 .028 .90
1.94 46.1 4.2 31.5 12.3 2.20 .028 .90

n=6
* Significantly different between 1.11 m/sec and 1.94 m/sec, P<0.05
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Figure 2. Relationship between AWrorar (X) and AVO, (Y) at 1.11, 1.53, and 1.94 m/sec. Correlation
coefficients were .93, .82, and .85, respectively (rn = 6, all P <.05).
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