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Fig. 2. Effect of lumbar skin warming on the lumbar skin

temperature right under the heat and steam gen-

erating sheet (panel A) and on the temperatures

of upper and lower lumbar areas adjacent to the
pad.
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Fig. 1. 'Recordings of tympanic membrane temperature,
blood pressure and heart rate. No significant
changes were detected during lumbar warming.
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Fig. 3. Effect of lumbar skin warming on the skin tem-
peratures of upper and lower extremities. The
skin temperatures of hand, finger tip, foot and toe
elevated significantly, whereas the temperature of
the leg was continuously falling.
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Fig. 4. Effect of lumbar skin warming on the skin tem-
peratures of forehead, chest and scapular (back)
areas. The temperature of chest as well as back
increased significantly.
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Fig. 5. Effect of lumbar skin warming on the skin blood
flow of the chest and the back. Significant in-
creases were found at 30 min and 40 min after
warming in the back skin temperature and at 40
min in the chest skin temperature. *:p<0.05 vs.
control value by ANOVA for repeated measures.
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Fig. 6. Changes in the mean skin temperature (mean
Tsk). Lumbar skin warming significantly in-
creased the mean Tsk by 0.3 degree.
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Fig. 7. The representative recording of the local skin blood
flow and sweating data of the chest skin of the fe-
male subject (65 yr). A concurrent increase of blood
flow and sweating is clearly observed. The mass is
the key parameter for the increase of the flow, sug-
gesting that the capillary recruitment occurred. The
active vasodilation in this setting may be evoked by
the sympathetic cholinergic mechanism.
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Abstract
Effects of the lumbar steam heat on body temperature in the elderly

Sumie Tomehata, Shoko Minamiyama, Masanori Yamauchi and Jun Iwamoto

Graduate School of Medicine, Yamaguchi University
Minamikogushi 1-1-1, Ube, Yamaguchi 755-8505 Japan

We examined the effect of lumbar skin warming with the heat steam generating pad (12 cmx
20 cm, HSG, Kao Corp.) on thermoregulatory responses in 12 elderly healthy subjects (69+3 yr,
body weight: 56+7 kg, BML: 22.6+2.3) during 60 min of warming in the thermoneutral environ-
ment (25°C, 45%RH). The lumbar skin temperature reached the plateau level (39°C) within 45
min. Local skin temperature of foot (+0.8°C), toe (+0.5°C), hand (+0.6°C), chest (+0.4°C) and back
(4+0.3°C) rose significantly, whereas that of leg fell by 0.9 °C. Tympanic, forehead and upper arm
temperatures unchanged. The mean skin temperature increased by 0.3°C. Blood pressure and
heart rate were stable throughout the measurement. These results suggest that the thermal re-
sponses to lumbar warming induced an increase in the wide skin areas except leg region, which
may be attributed to the poor thermal insulation of the leg in nature. Lumbar warming also elic-
ited occasional expulsion of sweating and the concomitant increase of the skin blood flow in the
skin area of the trunk. In conclusion, the localized lumbar skin heating with a commercial prod-
uct may be a sufficient stimulator to evoke the systemic thermal response including significant
increases in mean skin temperature, local skin blood flow (due to active vasodilation) and inter-

mittent but concomitant sweating.

Key Words: elderly, body temperature regulation, hot compi'ess
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