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l PRESENTATION 5 |  OBSERVATION OF THERMOREGULATORY CHARACTERISTICS
IN MIDDLE-AGED WORKERS

Shin-ichi SAWADA

National Institute of Industrial Health

In order to clarify the characteristics of age-related change of
thermoregulatory system in industrial workers, a field investigation of their
thermoregulatory function was performed for 100 male workers consisting of the
middle-aged (45-59 years old;n=53) and the young(20-29 years old;n=47) in the
same work place. While not at work, the subjects kept rest on chairs in a
thermoneutral test room, and then their thermoregulatory responses were
observed.

Physiological measurements were made including oral temperature, skin
temperatures (of face, neck, fingers, and hands), blood pressure and heart
rate. Systemic thermal and comfort sensations, and local thermal sensations
were asked by the investigators. As an indirect index of thermoregulatory
behaviour, the subjects were also asked whether they would want to keep room
temperature higher or lower, to be clothed more heavily or lightly, and to
have a hotter or colder drink at that time. In addition, a self-registered
questionnaire survey was made about clothing, subjective sensitivity to
thermal stress, health practices and physical health status etc.

This investigation was conducted between 3.00 p.m. and 6.00 p.m. each day
in the early and middle of October. During this period, dry bulb, wet bulb and
globe temperatures and air velocity ranged from 21 to 27°C, from 16 to 22°C,
from 21 to 28°C, and from O to 0.2m/s, respectively.

The following results were obtained by making comparisons of measured
variables between the middle-aged and the young workers:

1) There was no significant difference of oral temperature between the two
groups.

2) No significant differences between them were found in the means and
variances of skin temperature of face and neck, while the variance of skin
temperatures of fingers, back, and palm of hands were significantly smaller in
middle-aged group. (F-test;p<0.001)

3)Votes for systemic and local thermal sensation were insignificantly
different (U-test; n.s.) between the two groups, and thermal discomfort was
reported by less than 20% of both groups.

4)At the time of investigation, middle-aged group tended to report a want
for having hotter drinks while young group tended to report a want for colder
drinks. (U-test;p<0.01)

5)Analysis of questionnaires suggested that middle-aged workers tend to be
more conscious of a decline in autonomic thermoregulatory responses such as
shivering, sweating, and fever in daily life.

Following these simple comparisons between middle-aged and young workers,
similar comparisons between hypertensive and normotensive subjects within the
middle-aged group were also made and some of those findings were presented.
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Table 1 Comparison of oral and skin temperatures between middle-aged and young workers.

o | Toral Ts-1 Ts-2 Ts-3 Ts-4 Ts-5
widdle-aged | 37.1+0.2 34.1:1.0 34.3:0.8 33.9+¢1.1° 33.5¢1.1° 33.7¢1.2¢
young | 37.1:0.3 33.9+1.0 34.4:0.8 33.5:2.4 33.0:2.4 33.0:3.1

Values are mean:SD; ¢:p<0.001(F-test)
Toral=0ral temperature,Ts-1=skin temp of lace,Ts-2=skin temp of neck,
Ts-3:skin temp of hand palm,Ts-4=skin temp of hand back,Ts-5:skin temp of fingers
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hypertensive(ll) groups. 37.4 1 '! . o, ‘.
w2ie.r o O AT

» Young Middic-aged(N)| Middle-aged(®)] . #7%F i el oty
Ts-1xDB | y=0.36x+425.2 | y-0.44x+23.2 | y=0.40x+24.1 Tws{ . e te

o |re0.78c 078 lr0.81c | Tweytce -
Ts-2xDB | y-0.20x129.6 | y=0.29x+27.4 |y-0.21x+29.1 %.4 4 °

| r=0.55° r=0.69¢ r=0.38" 36.2 T

Ts-3xDB | y=0.70x+16.7 |y=0.35x+25.5 | y=-0.03x+34.6 %1 e

_________ r=0.64c r=0.56" r=-0.05 3.8 % = > % 5 " 3 =3 2
Ts-4xDB | y=0.74x+15.2 |y=0.44x+22.9 |[y-0.07x+31.4 =B

 |r-0.67° r=0.73¢ r=0.11

Ts-5xDB | y=0.84x+12.9 | y=0.42x+23.7 | y=0.09x+31.4 Fig.1 Relalionship belween age and oral temperature

r=0.61¢ | r=0.66" r=0.10 in young(Q).,middle-aged normotensive($) ,and
a:p<0. 05 b:p<0.01, ¢:p<0.001 middle-aged hypertensive([]) groups.
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