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INTRODUCTION
Most Japanese do not have central cooling and heating systems in their

homes. and they only use cooling and heating instruments in their rooms.
Therefore. there are large temperature differences between cooled or heated
rooms ( e.g. living room. bedroom) and the others (e.g. toilet. passage). It
is known that these large temperature differences cause serious diseases such
as stroke. Especially. the elderly people tend to suffer from these diseases
because of the reduction of physiological functions due to aging. The purpose
of this experiment is to investigate the thermal responses of the elderly due
to the temperature differences which are experienced during winter and summer
in Japanese houses.

METHOD
Ten elderly females (EF), aged from 66 to 79. and 10 college-aged

females (CF), aged from 20 to 22. served as the subjects in cold environment
(10°C, 60% RH). Nine EF. aged from 62 to 72, and 12 CF. aged from 21 to 26,
served as the subjects in hot environment (35°C, 60% RH). Air velocities were
kept at 20 cm/s in both environments.

The subjects stayed in neutral environment (25°C. 60%) for more than 23
minutes, thereafter they exposed to cold or hot environments for 49 minutes.
Then again, they returned to the neutral environment. and stayed for 47
minutes. Skin temperatures at 10 sites, systolic blood pressure (SPP),
thermal sensation and sensation of wet were measured during the experiments
(119 minutes). The subjects wore standard clothing (0.63 clo) in both
envi ronments.

RESULTS
There were no significant differences of mean skin temperature between

EF and CF in both experiments. However, there were some differences of local
skin temperatures between the groups. Figure 1 showed the changes in finger
skin temperature in both groups and .environments. Before the cold or heat
exposures, finger skin temperatures were almost the same for both groups.
However. finger skin temperatures of EF during cold exposures were
significantly higher than those of CF. These results indicate thatEF
decrease their abilities of cutaneous vasoconstriction at the extremities to
prevent heat loss. On the other hand. there were no di fferences of fi nger
skin temperatures between the groups at the end of the hot exposures.
However. the rates of increase in finger skin temperatures of EF were
significantly smaller than those of CF at the beginning of the heat
exposures. These results may show that the heat losses due to the increase of
cutaneous blood flow of EF were delayed than those of CF.

Figure 2 showed the changes in SBP in both groups and enVironments.
Increases of SBP by cold exposures of EF were fairly larger than those of CF.
On the other hand, changes in SBP by heat exposures were small for both
groups.



Figure 3 showed the changes in thermal sensation in both groups and
environments. Before the cold or heat exposures, there were no differences of
thermal sensations between the groups. Immediately after the cold exposure,
there was a significant difference of thermal sensation between the groups.
Namely, EF did not feel so cold as CF did. However, at the end of the cold
exposure, EF felt the same coldness as CF. This result means that EF have a
reduction of sensitivity to cold. In particular. there is a delayed
sensitivity to cold for the elderly. On the other hand, there was no
significant difference of thermal sensation between the groups during heat
exposures.

There was a tendency that EF felt their environments drier than CF did.
Especial ]y, there were significant _diff",rem::es_ of _Sensation of wet during
heat exposures between the groups.
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CONCLUSION
In the cold environment, the elderly could not reduce heat loss by

vasoconstri ction as young people. and increased thei r blood pressures more
rapidly than young people did. In the hot environment. the elderly could not
promote the heat loss by vasodilation as young people. Moreover. there is a
delayed sensitivity to cold for the elderly. Therefore, in the houses of the
elderly, it is important to have heating SYS1'-JC8I.OOOPAESSlJFlE(mmHaJ
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