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Difference of work intensity based on work form at plane

and slope and discrimination with expired gas

CHIKANOBU MATSUBARA*, YOSHIHIKO TAKIMOTO**, and HIDEKI ICHIMURA***

Abstract: To investigate the difference of work intensity based on work form at plane and slope,
5 subjects performed sham weeding with a scythe and a weeding machine of gasoline engine in a
laboratory. Expired gas was then analyzed and energy expenditure was calculated. Both at plane
and slope of 20°, energy expenditure of the scythe work was significantly higher than that of
weeding machine. And energy expenditure of the work with the scythe at slope was significantly
higher than at plane, but concerning the weeding machine significant difference was not observed
between plane and slope work. From this result, it was concluded that work intensity at slope was
higher than at plane when the work was performed with legs actively, and work intensity did not
differ when legs were used only to maintain standing position. At the same time it was revealed that
the work with a scythe could be discriminated clearly from that with a weeding machine by means
of a linear discriminant function constructed with 6 variables i.e. VE, ETO,, FEO,, ETCO,, FECO,,

and VCO,.
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Table 1. Physical characteristics of the subjects.
height weight age
(cm) (kg)  (yrs)
mean 168.4 59.6 33.0
SD 4.04 8.23 12.3

Subjects were 4 males and 1 female.
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Fig. 1 Energy expenditure during sham weeding
work with a scythe and a weeding machine at
plane and slope of 20°. Both at plane and slope,
energy expenditure of the scythe work was
significantly higher than that of weeding
machine. And energy expenditure of the work
with the scythe at slope was significantly higher
than at plane, but concerning the weeding
machine significant difference was not obser-
ved between plane and slope work. *and**
indicate significant difference between mean
values at p<0.05 and 0.01, respectively.
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Fig. 2 Frequency distribution of discriminant scores
of all cases which were calculated with the
derived linear discriminant function between
scythe and weeding machine work at sham
weeding. On both the range of weeding machine
and scythe work, 1009 (=10/10) of the cases
were discriminated correctly.
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Table 2. Measured and calculated values of gas analyzing data.
unit mean * SD of each item coefficient
of of Fo
mean + SD scythe machine LDFV
1 VE (1/min) 26.6 £ 7.66 ~*~ 23.0 * 6.32 6.240 19.78 11!
2 ET0: (%) 14.8 = 0.330 ~*~ 15.1 = 0.194 -97.86 17.08 '*
3 FEO: (%) 17.4 £ 0.418 ~* 17.7 *+ 0.258 135.15 10.81 1!
4 ETCO: (%) 5.74 + 0.483 ~***” 5.38 + 0.429 -98.72 16.97 '
5 FECO. (%) 3.33 £ 0.394 ~***" 2.99 * 0.273 202.19 16.57 1!
6 VCO: (ml/min) 681 + 231  ~**~ 532 * 180 -0.2235 17.14 '
constant -1014.9

Y linear discriminant function
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tively

significant difference between mean values at p<0.05, 0.01, 0.001, respec-

t1 111 significant contribution of each coefficient at p<0.01, 0.001, respectively
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