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Study on the Effects of Hot Environments on Physical and

Cognitive Functions in Different Age Groups

MIMURA Natsu™, KASAMI Yuuichi®, SASAKI Wataru™, MOCHIDA Haruto*

Abstract

Since the revised National Public Service Act and the Local Public Service Act raised the
retirement age, the members aged 60 and over can now engage in firefighting activities.
Temperature sensitivity and sweating functions tend to decline with age. Since firefighters
are at the high risk of hyperthermia, the question is whether older personnel can safely
perform firefighting. So far, however, there have been no studies of the effect of aging on
the risk of hyperthermia in firefighting.

We conducted such a study with 41 firefighters in their twenties to sixties. They
performed the exercise of the same intensity as in regular firefighting activities (step
exercise) in full firefighting gear (including cooling vests) in a hot environment (room
temperature of 32°C, humidity of 60 percent, with simulated sunlight) for 20 minutes. The
following were then measured: core body temperature, subjective heat sensation, cognitive
function (Fire Vision test scores), fatigue (autonomic nervous system activity), and sweat
rate during the exercise and the 30-minute rest that followed were measured. The results of
the different age group tests were compared to clarify the difference in the risk of
hyperthermia due to aging.

The results of this study showed no differences in the risk of hyperthermia (core body
temperature and subjective heat sensation) due to age. It was found out that core body
temperature continued to rise for more than 20 minutes after the exercise was stopped, and
that even when the body temperature reached 38°C or higher, the increase in subjective heat
sensation or the decrease in cognitive function were not found, revealing the difficulty in
judging one’ s risk of heatstroke based on subjective factors (subjective heat sensation,
cognitive function, and fatigue).
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