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5. A Study on the Task Performance on the Different Thermal Conditions*

by Takuro SHOJI**| Yoshiyuki EGAWA** and Hikaru KOSHIMIZU***

Abstract] As construction works are often operated in outdoors, workers are affected by work
environments. Especially in summer, workers suffer from heat stress in addition to physical work load.
While the measures of effective prevention against heat stroke have been considered in the industrial
hygiene field, prevention of human errors during work in hot environment is not taken adequately. There
are no criteria for stopping or continuing work from the viewpoint of safety. But it is known that the task
performance deteriorates in uncomfortable environment, and there seems to be the high possibility of
occurrence of human errors or accidents during work in hot environment.

The final goal of this study is to examine the effects of heat stress during construction work on work
performance and to clarify the possibility of occurrence of human errors. In this research, as the first step,
the effects of temperature of environment on task performance and laps of attention were examined.

Eight healthy male students took part in the experiment as test subjects. They carried out physical task,
consisting of taking apart a rack of shelves, carrying the parts to appointed places, and putting back
together for 90 minutes on three thermal conditions, 23°, 29° and 35 °C. During the physical task, each
subject was forced to listen to the sound selected a number out of the group one to nine and when the
fixed number was called they were ordered to stop tasks and respond by PC mouse. ECG and rectal
temperature were recorded throughout the experiment. Subjective symptoms of physical fatigue were also
measured during tasks.

On 35 degrees condition, averaged frequency of lapse of attention, not responding fixed number, was the
highest. On each condition, the number of errors tended to increase as time of task passed. Significant
effects of time (0-30 minutes, 31-60 minutes, 61-90 minutes) and temperature (23°, 29°, 35 °C) were found
by the ANOVA. Similar tendencies were also shown for HR, rectal temperature and subjective fatigue.

The time-series variation patterns of missing the number, task performance for each subject and
physiological and psychological states are not identical. So task performance, physiological state and
subjective fatigue are not proper prediction measures for errors during simulated work, and workers who
are doing their jobs neatly are also in danger of making errors to some extent.

These results suggest that there is much possibility of occurrence of errors during physical task in hot
environment, especially in the case that the work period is long, and that it is necessary to consider some
preventive measures to keep safety at work in a hot environment.

Keywords[] Construction work, Dual task, Work physiology, Subjective physical fatigue, Attention
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Photo.1 The situation of experimental work
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Fig.2 Time table of the experimental session
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Fin (F) |BE(em) [IKE (kg)
HEREA 22 190 94
#HEREB 22.5 175 72
HEREC 22.2 174 62
HERED 22.2 170 57
HEREE 22.5 165 55
HEREF 21.8 162 53
HEREG 22.4 170 71
FEEREH 26 160 52
1 22.70 170.75 64.50
ZEREE]  1.36 9.45 14.19
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each condition
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Table 3 Coefficients of Spearman’s rank correlation between indices
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