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Abstract

We analyzed the effects of regular Jjimjilbang(Korean sauna)exposure on the heat tolerance in young
and old females. Subjects were young(n=7) and old(n=7) females who never had a bath in Jjimjilbang for
last year. Jjimjilbang training group took a bath in Jjimjilbang once a week 19 times. Jjimjibang expsure
was limited three times per day, Jjimjil were taken free way. To prove the effects of the heat tolerance,
subjects were exposed to hot and humid air(40.0£0.5°C, 60+5%RH). In the condition, subjects were taken
a foot bathing(40.0£0.5°C) and simulated for 30 min., and rectal temperature, skin temperatures, clothing
microclimate, blood pressure, total body weight loss, local sweat and subjective sensation were measured.
The results are as follow: Rectal temperature, skin temperatures, clothing microclimate, total body weight
and subjective thermal comfort sensation were decreased gradually(p<.001). Local sweat of upper arm was
decreased(p<.01). In conclusion, the regular Jjimjilbang exposure has positive effects upon improvement
in regulation of body temperature, especially in heat tolerance.

Key words: Jjimjilbang(Korean sauna), Heat tolerance, Rectal temperature, Mean skin temperature, Clothing
microclimate; 24, WG4, AFLE, B9 7L, o571 F
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Table 1. Characteristics of subjects

Group Number Age(yr) Height(cm) Weight(kg) BMI* BSA(m?)**
Old females 7 64.4(2.8) 153.9(4.3) 56.7(6.2) 23.5(1.1) 1.60(0.08)
Young females 7 26.9(5.0) 161.3(6.4) 54.2(8.1) 21.8(0.9) 1.75(0.15)

*BMI(Body Mass Index)—welght(kg)/helght (m?)

**BSA(Body Surface Area; m )—helght(cm)O 725xweight(kg)0.425%0.007246
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Fig. 3. Changes of rectal temperature during 30min heat tolerance experiments.
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Table 2. Skin & rectal temperature during 30min heat tolerance experiments ()
Items
Tiorehead | Tabdomen | Trorearm Thand Tihigh Tieg Toot Ta AT« Tre AT
Y [37.5(03) |35.7(0.5) | 36.2(0.8) |36.7(0.7)|35.6(0.9) | 35.6(1.5) |40.7(0.5) |36.3(0.7) 2.1(0.7)|37.4(0.1) | 0.1(0.1)
May| O |[37.6(0.5) |35.4(0.6) |35.8(1.2) |36.2(1.0) 35.6(.08) [36.5(1.8) |41.9(0.7) |36.5(0.9) |2.5(0.9)|37.4(0.1) 0.1(0.1)
t-value| 0.251 -1.354 -1.665 -2.141* | -0.160 2.161% | 7.383%*| 1.048 1.409
Y [37.2(03) |35.8(0.7) |36.6(0.6) |37.5(0.4)|35.7(0.6) | 35.8(1.0) | 39.2(0.6) {36.3(0.5) 1.4(0.5)|37.3(0.1) | 0.1(0.1)
July| O [36.9004) |35.1(0.5) |35.9(0.6) |37.4004) 35.5(0.5) 136.0(1.1) |40.7(0.5) {36.0(0.6) [1.7(0.6)}37.4(0.1) | 0.1(0.1)
t-value| -3.305%* | -4.494%%#% _4135%+% (0957 |-1.143 0750 |10.921%+*{-1.929 2.820**
Y 136.9(0.3) |35.1(0.8) |36.1(0.8) |36.6(0.6)|35.1(0.8) | 35.8(1.0) | 39.7(0.2) |35.8(0.7) 1.9(0.7)|37.2(0.1) | 0.1(0.1)
Aug.| O [36.9(0.2) |35.8(0.5) |36.1(0.5) | 37.0(0.4) 35.3(0.5) [35.9(1.2) |40.4(1.2) |36.2(0.5) |1.4(0.5)|37.3(0.1) | 0.1(0.1)
t-value| 0.463 4.488**% -0.059 3.076**| 1.685 0.461 |11.320%**| 2.942%% 2471*
Y [37.2(3) 34.9(0.7) | 34.9(1.2) |35.5(1.4)(34.5(0.9) [35.1(1.4) [40.1(0.3) |35.5(0.8) |1.9(0.8) 37.1(0.1) | 0.0(0.1)
Oct.| O [35.9(03) [35.2(0.7) |35.6(0.8) |35.7(0.7)|35.0(0.8) | 36.1(1.7) |40.8(0.3) (35.5(0.7) |1.9(0.7) 37.3(0.1) | 0.0(0.1)
t-value|-15.393%** | 1.831 2.847** | -0.633 2.293* | 2.466 9.445%**| -0.048 9.860***
Y |37.1(0.3) |35.0(0.8) |35.0(1.3) |36.0(1.3)|34.1(1.1) |35.9(1.4) | 39.6(0.6) 135.5(0.9) 2.2(0.9)|37.2(0.0) | 0.0(0.1)
Nov.| O [36.80.6) |34.3(0.5) |34.6(1.4) |35.3(1.5)|34.5(1.0) |34.8(1.8) {39.2(0.1) [34.7(0.9) |2.2(0.9) 37.2(0.1) | 0.000.0)
t-value| -2.385* -4.246%*%%  1.345 -1.827 1.706 |-2.519 -4.(78%**| -3.03%* -6.697**¥
*p<.05, #¥p<.01, ¥**p<.001
------ May July Aug. —a— Oct. —a— Nov.
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Fig. 5. Changes of mean skin temperature during 30min heat tolerance experiments.
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Fig. 6. Mean of clothing microclimate temperatures during 30min heat tolerance experiment.
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Fig. 7. Mean of clothing microclimate humidity during 30min heat tolerance experiment.
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Fig. 8. Total body weight loss in the heat tolerance experiment.
Table 3. Local sweating in the heat tolerance experiment (mg/lZcm2/hI)
Items Upper arm Back Thigh
Period Mean rate(%) Mean Mean rate(%)
May 447.3% 75.3 841.1°* 379.0° 63.9
July 295.3% 68.1 4343 333.7° 79.8
Aug, 310.6" 442 705.0° 336.6 482
Young females 5 5 5
Oct. 210.7 43.4 462.4 626.2 144.1
Nov. 114.8° 519 219.4° 144.3° 86.8
F-value 3.482" - 2,045 1.357 -
May 309.0% 674 580.1° 262.7° 457
July 670.2° 77.2 722.4 288.6° 39.7
Aug, 402.9° 53.8 674.6" 266.9" 36.2
Old females o 5 S
Oct. 281.3 60.7 464.7 218.9 47.2
Nov. 162.4° 65.0 251.3° 132.9° 534
F-value 6.621%* - 2.619 7.085%** -

¥a, ab, b, bc, ¢: Same letters with row represent non significant different at 5% level by Duncun Multiple range test

*p<.05, #*p<.01, *¥**p<.001
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Fig. 9. Blood pressure in the heat tolerance experiment.
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