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Relationship between the relative height of
work object on body and work intensity.

CHIKANOBU MATSUBARA* and YOSHIHIKO TAKIMOTO**

To investigate the difference of work intensity of varied work height, 4 male sub-
jects performed sham pruning in the laboratory with a hatched and a saw. A surveying
pole was supposed to be a tree with branches at the height of 40, 120, and 200cm.
Oxygen uptake and heart rate of each work were measured. Both in 2 measured items,
statistically significant difference was observed between the work height of 120 and
40cm, 120 and 200cm, respectively. On the whole, correlation of oxygen uptake and
heart rate was significant, too. At the same time, step tests were performed and regres-
sion line of oxygen uptake on heart rate of each subject was obtained. Oxygen uptake
during sham pruning estimated by these regression lines was significantly larger than
the measured value, because oxygen uptake during sham pruning was considerably
lower than that of stepping exercise. However, work intensity of these low activities

was able to be assessed by heart rate.
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Table 1. Physical characteristics of the subjects.

height (cm) weight (kg) age (yrs)
mean 172.2 67.8 21
SD 1.89 8.22 0

Subjects were 4 male students.
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Mean and SD of oxygen uptake and heart
rate of each working height. Correlation
coefficient of oxygen uptake and heart
rate was 0.391 and significant at p<0.05.
In the figure, *, ** and *** indicate signif-
icant difference at p<0.05, 0.01, and 0.001,
respectively.
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Fig.2 Relationships between heart rate and
oxygen uptake during step tests. Each cir-
cle and bar corresponds to mean value and
SD. From left, each point represents the
data of supine posture, sitting, standing
and stepping at rates of 5, 10, 15, 20, 25, 30

ascents/min, respectively.
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Fig.3 Mean and SD of overestimating ratio of
estimated values by regression lines of
oxygen uptake on heart rate derived from
step tests. Lower part is constituted by the
data derived from the heart rate lower
than the value at 5 ascents/min during
step test of each subject. Higher part cor-
responds to the range over 5 ascents/min,
which is the direct proportional area about
* % %

step tests. indicates significant differ-
ence at p<0.001.
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