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Effects of Different Amount of Water Intake on Blood Pressure in Elderly
Hypertensive Trekkers during Mountaineering

by

Atsushi Saito, Tetsuro Ogaki
Institute of Heath Science, Kyushu University

ABSTRACT

Hydration is recommended in order to decrease the overload on the cardiovascular
system during endurance exercise. The amount of water that an individual may consume is
often restricted during mountaineering. Fifteen hypertensive (resting systolic blood
pressure, SBP 2140 mmHg and/or diastolic blood pressure, DBP 290 mmHg) and 8
normotensive (NT) volunteers, aged 64.0 4.2 yr, participated in mountain hiking
(elevation 935.9 m) to determine whether or not a sufficient amount of water was
normally consumed in order to prevent the effects of dehydration. The hyperetensive
subjects were divided into two groups at random. One group took water freely (8
hypertensive group: HT), while the other group were told to consume 4000ml of water
(7 hypertensive supplied water group: HT-W) while hiking. The NT group consumed
water freely. All subjects were members of an alpine club and thus had some experience in
mountaineering. The SBP and DBP, body weight, and specific gravity of the urine were all
measured before and after hiking. In addition, the subjects recorded their blood pressure
(BP) at 10 measurement points designated along the climbing route. The heart rate (HR)

was recorded every minute continuously during mountaineering. The total climb took
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about 7 hours, thére were no differences in the time between three groups. The amount of
water which subjects drank were HT-W 4000ml, NT 1138 & 366ml, HT 1450 =+ 832ml,
respectively. The average change in body weight from before hiking was -1.0=+ 0.7kg in
NT, -1.1 £ 0.4kg in HT, and -0.1 % 0.7kg in HT-W after hiking, respectively. There was a
significant difference between the HT-W and the other groups (p<0.05). Repeated
measures ANOVA exhibited a main effect among the groups regarding the HR responses
(HT >HT-W >NT). Repeated measures ANOVA exhibited a main effect among the
groups and the BP responses (HT-W>HT>NT). Our findings suggested that dehydration
during mountaineering in hypertensive trekkers may thus result in an inability to maintain
cardiac output due to a reduced blood volume when only consuming water freely. In

conclusion, it is important for hypertensive elderly trekkers to maintain their hydration

levels by sufficient fluid replacement during mountaineering.
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Age (yrs)  Height (cm) Weight (kg) BMI SBP (mmHg) DBP (mmHg)
NT (n=8) 63.3+47 1646+59 65.7 £ 6.8 242+15 126.0+938 744 + 6.0
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1p<0.05 vs NT, 2p<0.05 vs HT, BMI; body mass index (kg/m?)
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B3 Time course of changes in systolic blood pressure (SBP) and diastolic blood pressure (DBP) in hypertensive (HT),
hypertensive supplied water (HT-W) and normotensive (NT) subjects before, during and after mountaineering.
Values are means

ZNn<ZN1.022 +0.008, 1.019£0.009, 1.017 £ NT#, HT#, HT-WH TZh £ 1.024 £ 0.003,
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