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Influences of Sauna Bath and Cold Water Bath on Blood Pressure and Pulse Rate
in Young and Middle-aged Normotensive Women

Midori MATSUOKA, Kyoko IKEDA, Emiko HASHIMOTO,
and Terukazu KAWASAKI*

Abstract

The aims of the present study are to investigate the changes in the systolic (S) and diastolic (D) blood
pressure (BP) and pulse rate (PR) while taking both a sauna and a cold water bath in the clinically healthy young
and middle-aged women. Twenty young (20.1 years in average) and 19 middle-aged women (49.9 years)
participated in the study after all subjects were fully informed of the purpose, procedure and possible hazards and
the informed consent was obtained from each. They started to measure BP and PR in the dressing room every 2-
min for 10 min as a control period using ambulatory BP monitoring device (TM-2421). They continued to
measure BP and PR every 2 min for 8 min in the sauna bath room as a sauna period, one time for 1 min in the
cold water bath and for 6 min in the bathroom as a recovery period, respectively. During the sauna period,
SBP significantly increased in the middle-aged women, while it did not change remarkably in the young women.
Although SBP increased significantly in both groups during cold water bath, the increase in SBP was greater in
middle-aged than in young women. On the other hand, DBP did not change significantly throughout the
experimental period. PR significantly increased during the sauna period and rapidly decreased in the cold water
bath and continued to decrease during the recovery period in both groups. However, the change in PR was
greater in young than in middle-aged women. Sauna bath may be generally good for health and relaxation.
We, however, should pay attention taking a cold water bath immediately after the sauna bath because of a rapid
increase in BP, especially in elderly people.
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Table 1. Characteristics of the clinically healthly women investigated

Characteristic (1{1(:1; 5) Mi&dfi?ﬁed
Age (years) 201+ 1.1 499+ 55
Height (cm) 158.2+ 4.8 1543+ 4.0
Body weight (kg) 52.6t 6.7 53.4% 6.0
Body mass index (kg/m?) 22.3+195 23.7+21.0
Baseline systolic BP (mmHg) 112.1+12.9 114.3+13.1
Baseline diastolic BP (mmHg) 625+ 6.9 75.6+11.4
Baseline pulse rate (beats/min) 83.9+11.0 709+ 8.2

BP: blood pressure means =SD

Cold water bath
Dressing room Sauna bathroom bathroom
7
Control Period Sauna Period % Recovery Period
. 1 1 1 | 1 [ 1 1 % 1 1
.10 8 -6 -4 -2 0 2 4 6 8 10 12 14 16 (min)

1 1 t 1 1 t 1 1 1 L 1 1 1 1

Fig. 1. Study protocol

-10~0 min: Control period, 0~9 min: Sauna period, 9~10 min: Cold water bath period, 10~16 min: Recovery period
1: Blood pressure and pulse rate were measured every 2 min using automated blood pressure monitoring device

(TM-2412)
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Fig. 2. Changes in systolic blood pressure during the experimental period in young and middle-aged women.

--O--: Young women, —/\—: Middle-aged women, means=+SD

*p<0.05, **p<0.01, ***p<0.001 (vs. Control period)

C: control period, 0-9 min: sauna period, 9-10 min: cold water bath period, 10-16 min: recovery period

Table 2. Changes in systolic and diastolic blood pressure and pulse rate during the
experimental periods in the two groups

measurement time Young Wonen (n=20) Middle-aged Women (n=19)
SBP DBP pulse SBP DBP pulse
Control Period 1.000 1.000 1.000 1.000 1.000 1.000
Sauna Period: 0 min 1.022+0.176 0.995+0.178 1.087+£0.125*%* | 1.131+1.109*** | 1.008+0.153 1.103 +0.16*
2 min 1.05440.098* 1.014+0.231 1.075£0.077%** | 1.0770.072*** | 1.035+0.126 1.110£0.089***
3 min 1.010£0.096 1.001+0.120 1.159£0.088*** | 1.059+0.079** 1.0510.104* | 1.176 £0.094***
4 min 1.03940.081* 1.011+0.170 1.204 £0.098*** | 1.072£0.101** 1.038+0.135 1.220£0.119***
8 min 1.03740.081 1.003+0.137 1.300£0.118*** | 1.000+0.260 0.998£0.256 1.1841+0.329*
Cold Water Bath Period | 1.138+0.142*%** | 1.09220.249 1.081+0.141* 1.223+£0.155%** | 1,12240.185* | 1.13010.122%***
Recovery Period: 2 min 1.077+0.100%* 0.938+0.124* | 0.98110.125 1.148£0.151*** | 1.050+0.161 1.027+0.100
4 min 1.064+0.076** 0.956£0.163 0.933+0.113* 1.098+0.111** 0.9961£0.174 1.002 +0.086
6 min 1.020+=0.092 1.042+0.137 0.937+0.105* 1.080£0.092** 1.025+0.138 0.995+0.092
Means+SD

#p<0.05, **p<0.01, ***p<(0.001 (vs. control period)

SBP: systolic blood pressure, DBP: diastolic blood pressure.

Increase ratio: Five successive measurements were performed before entering the sauna room. The first two values were discarded
and the average of the last three values was used for BP and pulse, and were designated as personal standards(=1.00).
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Fig. 3. Changes in diastolic blood pressure during the experimental period in young and middle-aged women.

--O-- : Young women, —2\—: Middle-aged women, means = SD.

*p<0.05 (vs. Control period)

C: control period, 0-9 min: sauna period, 9-10 min: cold water bath period, 10-16 min: recovery period
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Fig. 4. Changes in pulse rate during the experimental peridﬁ in young and middle-aged women.

-——(O--: Young women, —/—: Middle-aged women, means+SD

*p<0.05, **p<0.01, ***p<0.001 (vs. Control period)

C: control period, 0-9 min: sauna period, 9-10 min: cold water bath period, 10-16 min: recovery period
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