WAL KM RE (NMIRIESE - B%) #8495 p. 1~4 (19974128)

FFPETRFL CETIEEDER L E¥EME

=%

=

7o i A CHE A & BT

Comparison of work intensity with light and
heavy tools which are operated with one hand

CHIKANOBU MATSUBARA* and YOSHIHIKO TAKIMOTO**

Abstract: To investigate the difference of work intensity with a hatchet from a saw, 4 male subjects
performed sham pruning in the laboratory. A surveying pole was supposed to be a tree with branches at
the height of 40, 120, and 200 cm. At each work, expired gas was analyzed and heart rate was measured.
The oxygen uptake of the work with a hatchet was significantly higher than that of the work with a saw.
Moreover, between the works with 2 Kkinds of tools, significant differences were observed on the in-
spired gas volume, the fraction of expired CO., and the volume of expired CO.. To discriminate the data
with hatchet and saw, linear discriminant function with 11 variables was obtained which were corre-
spond to measured 11 items on sham pruning. The variables which contributed largely to discrimination
were RQ, O: uptake, expired CO. volume, and inspired gas volume; these were the items which re-

flected work intensity.
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Table 1. Physical characteristics of the subjects.

height weight age

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

Subjects were 4 male students.
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Table 2. Measured and calculated values of gas analyzing and heart rate data.

unit mean £ SD of each item coefficient
of of FO
mean + SD hatchet saw LDF”
1 VI (ml/kg/min) 239 £ 53.5 ~* 226 + 36.6 0.238 1.12
2 VE  (ml/kg/min) 240 =+ 55.4 228 + 34.7 -0.0750 0.0240
3 RR  (breaths/min) 20.3 =+ 3.97 19.9 + 2.81 1.34 0.751
4 T (s) 1.15 £ 0.19 1.12 =+ 0.0887 15.9  1.44
5 Te” (s) 1.92 =+ 0.560 1.97 =+ 0.461 3.02  0.183
6 FEO: (%) 17.1 + 0.278 17.2 £ 0.311 2.46  0.00945
7 FECO: (%) 3.44 =+ 0.213 ~* 3.36 =+ 0.206 20.2  0.301
8 VO (ml/kg/min) 7.53 =+ 1.75 ~* 6.92 =+ 0.965 -33.6 2.21
9 VCO. (ml/kg/min) 6.62 =+ 1.62 * 6.14 =+ 0.955 31.6 1.84
10RQ 0.876 = 0.0399 0.888 + (.0485 -307 3.42
11HR  (beats/min) 82.9 =+ 6.24 82.0 =+ 4.78 0.0866 0.125
constant 104
" linear discriminant function
? mean inspiring time
* mean expiring time
* significant difference between mean values at p<0. 05
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Fig.1 Discriminant scores of all cases which were calcu-
lated with the derived linear discriminant function.
On both the data of hatchet and saw, 83.3% (=10
/12) of the cases were discriminated correctly.
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