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Fig.1 Frequency distribution of R.M.R. of various
operations in electrolysis of aluminium.
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Fig. 2 EMG patterns recorded from arm muscles during cash register operation and shaking of
the body recorded by strain changes of the standing platform.
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Fig.3 Maximal duration of sustained hand gripping
(0) and time of onset of muscular pain () in
relation to the tension in percentage of the
maximum strength.
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RELATIVE SPEED OF REPETITIVE CONTRACTIONS

Fig. 4 Maximum duration and oxygen cost in rela-
tion to relative speed of repetitive contrac-
tion expressed in percentage of the maxi-
mum frequency for different levels of hand
gripping tension. The horizontal line shows
the average oxygen consumption for sus-
tained contraction.
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Fig. 5 EMG activities of shoulder muscles during the repetitive work for a female worker.
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Fig. 6 Ranges and median levels of the electromyographic activity in percent maximum contraction during

operations of various office machine.

A, English language typewriter ; B, Japanese language

typewriter ; C, Telex machine ; D, Visual display terminal ; E, Telephone exchanger ; F, Insurance
calculating machine. Each number below A, B, etc, gives the number of subjects examined.
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Table 1 Mean and standard deviations of body build, muscle strength, and jumping-step
scores of the female workers by degree of local tenderness in the shoulder.

Tenderness threshold
Measurement
0.6 kg/cm? 0.61-1.5 more than
or less kg/cm? 1.5 kg/cm?
Number of subjects 33 60 16

Age (years) 25.7 24.5 26.0
3.8 3.2 5.0

Body height (cm) 153.5 154.7 153.0
5.7 5.3 3.7

Body weight (kg) 48.9 49.9 49.7
6.9 6.1 5.3

Mean skinfold thickness (mm) 14.1 14.4 13.8
3.1 3.7 3.0

Grip strength (kg) 26.9 27.7 27.3
3.4 4.2 3.3

Knee extension strength (kg) 33.1 33.5 36.5
8.4 8.6 11.2

Back muscle strength (kg) 62.7* 64.7 73.1
15.2 15.5 10.7

Upper arm abduction strength (kg) 8.9* 9.5 10.4
2.3 2.4 1.8

Jump stepping (steps) 42.0 42.5 42.8
5.5 6.2 6.4

* difference from the value for more than 1.5 kg/cm? significant at the 0.05 level.
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Photo1 An experiment to cut an axle of the pumpkin with the scissors which used
compressed air. A small photograph is scissors cutting an axle of pumpkin.
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Summary : The study of workload in Japan was introduced as the science of labor study by TERUOKA,
G.(1921). A primary problem in this kind of research is elucidation of workload. Owing to the progress
in mechanization and automation, the metabolic rate of industrial work was considerably reduced
in recent years, but local muscular load sometimes causes physical disorders including local pain.
Specially, repetitive operations prevalent in modern industries demand frequent dynamic as well as
static contractions of muscles. In a subdivided workload in which neurological strain continues, it
is difficult to recover from fatigue recovery easily. Moreover, the incidence of such related lifestyle
diseases as cancer, cerebrovascular disease, and heart disease has increased. This is mainly because
of an increase in the percentage of the aged population. But there are not a few cases of lifestyle
diseases among workers in their prime. It seems that workers pay more attention to their health when
they are aware of a decline in physical fitness or have some actual health problems.

In this article, I considered health, physical fitness, and their influence on life expectancy level,
pumpkin harvest farm workers. This investigation of Tohoku area farmers showed haw the change
from limited part line load manually skilled work to mechanized, work effected physical ability.

Key words : Local muscular load, Repetitive operations, Static contractions, Constrained posture,
Physical fitness, Physical disorders
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